ISSN 1977-0375
ISSN 1977-3951

Statistics Explained Archive
Vol. 4 — Agriculture, environment, energy and
transport statistics
December 2012

Europe Direct is a service to help you find answers
to your questions about the European Union.
Freephone number (*):

00 800 6 7 8 9 10 11
(*) Certain mobile telephone operators do not allow access to 00 800 numbers or these calls
may be billed.

More information on the European Union is available on the Internet (http://europa.eu).
Luxembourg: Publications Office of the European Union, 2013
ISSN 1977-3951
Cat. No KS-FM-13-004-EN-N
© European Union, 2013
Reproduction is authorised provided the source is acknowledged.

τ

Archive Agriculture,
environment, energy and
transport statistics
24 January 2013
Agriculture and fisheries
Agriculture statistics at regional level
Agriculture, forestry and fisheries introduced
Agricultural output, price indices and income
Agricultural products
Fertiliser consumption and nutrient balance statistics
Fishery statistics
The EU in the world - agriculture, forestry and fisheries
Agricultural census introduction
Agricultural census 2010 - provisional results
Agricultural census in Portugal
Agricultural census in Spain
Agricultural income per worker
Agricultural labour input
Cropping and livestock pattern statistics
Pig farming statistics
Agri-environmental statistics
Agri-environmental indicators - fact sheets
Agri-environmental indicator - commitments
Agri-environmental indicator - mineral fertiliser consumption
Agri-environmental indicator - consumption of pesticides
Agri-environmental indicator - irrigation
Source : Statistics Explained (http://epp.eurostat.ec.europa.eu/statistics_explained/) - 11/02/2013- 18:26

1
2
18
20
27
34
40
46
54
58
63
77
93
95
99
104
115
128
132
145
163
171

Agri-environmental indicator - energy use
Agri-environmental indicator - land use change
Agri-environmental indicator - intensification - extensification
Agri-environmental indicator - gross nitrogen balance
Agri-environmental indicator - risk of pollution by phosphorus
Agri-environmental indicator - pesticide risk
Agri-environmental indicator - ammonia emissions
Agri-environmental indicator - greenhouse gas emissions
Farm structure statistics
Farm structure evolution
Farm structure in Austria
Farm structure in Belgium
Farm structure in Bulgaria
Farm structure in Croatia
Farm structure in Cyprus
Farm structure in Czech Republic
Farm structure in Denmark
Farm structure in Estonia
Farm structure in Finland
Farm structure in France
Farm structure in Germany
Farm structure in Greece
Farm structure in Hungary
Farm structure in Ireland
Farm structure in Italy
Farm structure in Latvia
Farm structure in Lithuania
Farm structure in Luxembourg
Farm structure in Malta
Farm structure in Norway
Farm structure in Poland
Farm structure in Portugal
Farm structure in Romania
Farm structure in Slovakia
Farm structure in Slovenia
Farm structure in Spain
Farm structure in Sweden
Farm structure in the Netherlands
Farm structure in the United Kingdom
Source : Statistics Explained (http://epp.eurostat.ec.europa.eu/statistics_explained/) - 11/02/2013- 18:26

188
196
207
220
237
256
260
270
283
292
304
312
320
328
336
344
352
360
368
376
384
392
400
408
416
424
432
440
448
456
464
472
480
488
496
504
512
520
528

Large farm statistics
Organic farming statistics
Nitrogen balance in agriculture
Phosphorus balance in agriculture

Environmental accounts and climate change
Air emissions accounts statistics
Air pollution statistics
Carbon dioxide emissions from final consumption
Carbon dioxide emissions from final consumption in detail
Climate change - driving forces
Climate change statistics
Environmental goods and services sector
Environmental protection expenditure
Environmental taxes
Environmental taxes - latest developments
Material flow accounts

Environment and forestry
Biodiversity statistics
Chemicals - Monitoring REACH with indicators
Chemicals management statistics
Environment and economy
Environment introduced
Forestry statistics
Municipal waste statistics
Packaging waste statistics
Recycling – secondary material price indicator
The EU in the world - environment
Waste shipment statistics
Waste statistics
Water statistics

Regional statistics and geographical information
Territorial typologies
Urban-rural typology
Regional typologies overview
Regions of Europe
European cities
European cities - demographic challenges
European cities - spatial dimension

Source : Statistics Explained (http://epp.eurostat.ec.europa.eu/statistics_explained/) - 11/02/2013- 18:26

537
547
560
571
581
582
587
593
597
604
620
627
637
646
653
664
683
684
688
695
700
706
709
715
727
741
752
760
768
776
784
785
794
807
819
835
845
854

Statistics on European cities
Coastal region statistics
Mediterranean and Black Sea coastal region statistics
Impact of coastal maritime activities on the hinterland
Land cover and land use statistics at regional level
Land cover, land use and landscape
Landscape structure indicators from LUCAS
Population grids

Energy
European energy statistics system
Energy introduced
Energy production and imports
Consumption of energy
Electricity production, consumption and market overview
Renewable energy statistics
Energy price statistics
The EU in the world - energy
Coal consumption statistics
Electricity and natural gas price statistics
Electricity market indicators
Electricity production and supply statistics
Natural gas consumption statistics
Natural gas market indicators

Transport
Transport introduced
Transport accident statistics
Passenger transport statistics
Freight transport statistics
Transport statistics at regional level
The EU in the world - transport
Air passenger transport - monthly statistics
Air transport statistics
Inland transport infrastructure at regional level
Maritime ports freight and passenger statistics
Maritime transport of goods - quarterly data
Maritime transport statistics - short sea shipping of goods
Railway passenger transport statistics - quarterly and annual data
Railway passenger transport statistics overview
Railway safety statistics
Source : Statistics Explained (http://epp.eurostat.ec.europa.eu/statistics_explained/) - 11/02/2013- 18:26

863
878
894
912
920
930
937
950
960
961
968
971
978
985
991
997
1007
1015
1019
1029
1039
1044
1049
1058
1059
1062
1067
1076
1086
1099
1107
1111
1121
1129
1145
1155
1169
1173
1180

Competitiveness in EU road freight transport
Road freight transport statistics
Road freight transport by journey characteristics
Road freight transport by type of goods
Road freight transport by vehicle characteristics
Road safety statistics at regional level
Trans-European networks in transport (TEN-T)
Transport energy consumption and emissions

Source : Statistics Explained (http://epp.eurostat.ec.europa.eu/statistics_explained/) - 11/02/2013- 18:26

1188
1197
1207
1219
1228
1237
1241
1244

Agriculture and fisheries

1

Maps can be explored interactively using the Eurostat Statistical Atlas (see User’s manual ).

Agriculture statistics at regional level
Data from February 2012. Most recent data: Further Eurostat information, Main tables and Database .

Eurostat ’s coverage of regional agricultural statistics for the European Union (EU) comprises three main fields:
land use and crops, agricultural accounts , and livestock . At the time of drafting, the data from the agricultural
census for 2010 were not available with sufficient coverage to present preliminary results.
As such, this article starts with an analysis of data from the economic accounts for agriculture (EAA) which
provide statistics on agricultural activity and the income generated by it. These accounts integrate a wide range
of statistics and administrative information about agriculture. One of the principal objectives of the common
agricultural policy (CAP) is to provide farmers with a reasonable standard of living. Although this concept
is not defined explicitly, one of the measures tracked within the policy is income development from farming
activities, which may be analysed using economic accounts for agriculture.
The article then moves on to look at recent livestock statistics, first in terms of grazing livestock and then
more specifically in relation to dairy farming and output. Recent and ongoing reforms of the CAP are expected
to change the geographical pattern of animal production over the coming years.
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Map 1: Share of agriculture in the economy, gross value added at basic prices, by NUTS 2 regions, 2009 (1)(%
of total value added) - Source: Eurostat (agr_r_accts) and (nama_r_e3vab95r2)
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Map 2: Gross value added at basic prices in agriculture, per annual work unit, by NUTS 2 regions, 2007 (1)(EUR
1 000) - Source: Eurostat (agr_r_accts) and (ef_r_nuts)
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Map 3: Grazing livestock density, by NUTS 2 regions, 2007(LSU per ha of fodder area) - Source: Eurostat
(aei_ps_ld)
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Map 4: Cows, by NUTS 2 regions, December 2010 (1)(heads per km²) - Source: Eurostat (agr_r_animal) and
(demo_r_d3area)

Table 1: Top ten regions for dairy cow farming, by NUTS 2 regions, December 2010 (1) - Source: Eurostat
(agr_r_animal)
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Map 5: Production of cows’ milk on farms, by NUTS 2 regions, 2010 (1)(tonnes per km²) - Source: Eurostat
(agr_r_milkpr) and (demo_r_d3area)
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Map 6: Harvested production of cereals (including rice), by NUTS 2 regions, 2010 (1)(tonnes per km²) - Source:
Eurostat (agr_r_crops) and (demo_r_d3area)
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Map 7: Harvested production of potatoes, by NUTS 2 regions, 2010 (1)(tonnes per km²) - Source: Eurostat
(agr_r_crops) and (demo_r_d3area)
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Map 8: Harvested production in vineyards, by NUTS 2 regions, 2010 (1)(tonnes per km²) - Source: Eurostat
(agr_r_crops), (apro_cpp_crop) and (demo_r_d3area)
The analysis within this article concludes with a presentation of crop production , covering cereals , potatoes
and the output from vineyards.

Main statistical findings
Economic significance of agriculture
In 2009 agriculture in the EU-27 generated around EUR 130600 million of value added , around 1.2% of the
added value for the whole economy: the contribution of agriculture fell from 1.4% a year earlier (2008), from
1.8% five years earlier (2004) and from 1.9% at the turn of the decade (2000).
The economic importance of agriculture, in value added terms, was generally much greater in the east and
south of Europe than in the west and north. The relative economic weight of agriculture was highest in the
Bulgarian regions of Severozapaden and Severen tsentralen, where it reached 14.1% and 11.9% respectively of
total value added.
Agriculture’s contribution to the whole economy was above 3.5% in 36 out of the 241 regions in the EU
shown in Map 1. These included eight regions in Greece (in central and northern Greece as well as Kriti), all
regions in Romania except for the capital city region, five regions in Poland (mainly in the east), four regions
in northern and eastern Bulgaria, four regions in the east and the south of Hungary, including the Great Plain,
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and two regions in each of France (Champagne-Ardenne and the overseas region of Guyane), Italy (Provincia
Autonoma Bolzano/Bozen and Calabria), the Netherlands (Friesland and Flevoland) and Portugal (Alentejo
and the island region of the Açores). Agriculture’s contribution was also above 3.5% in the former Yugoslav
Republic of Macedonia (which is just one region) and Croatia (no regional data available).
The regions with the lowest contribution from agriculture included many capital city regions, or regions around
capital cities, and those with other large urban areas. There were 47 regions in 2009 where agriculture accounted for 0.5% or less of value added in the local, regional economy and these included 13 capital city regions.
Among the other 34 regions (those beyond the capital city regions) where agriculture accounted for 0.5% or
less of value added were 15 regions in the United Kingdom (for example, several regions surrounding London,
as well as regions around Greater Manchester and Liverpool, in Wales and in the west of Scotland), 12 regions in Germany (for example, in the regions around Stuttgart, Karlsruhe, Bremen, Hamburg, Düsseldorf and
Köln), three regions in central Sweden, two in central and eastern Slovakia and one each in the Czech Republic
(Moravskoslezsko) and Austria (Vorarlberg).

Agricultural labour productivity
Agriculture is a highly labour-intensive sector and so it can be revealing to compile a partial productivity indicator from the gross value added for agriculture and the corresponding agricultural labour input data. To
take account of part-time and seasonal work, agricultural labour is measured in annual work units (AWU)
: one such unit corresponds to the input, measured in working time, of one person engaged in agricultural
activities in an agricultural unit on a full-time basis over an entire year. The structure of production may
influence the comparability of productivity figures: for example, the production of fruit and vegetables requires
more labour than the production of arable crops, while capital costs are generally lower. It should be remembered that labour productivity is only a particle productivity indicator, as it does not take account of all factors.
EU-27 agricultural gross value added per annual work unit was estimated at EUR 13200 in 2010. This was the
same level as in 2007, which is the latest year for which regional information exists (see Map 2). There is clearly
a big difference between the western and eastern parts of Europe in terms of this productivity ratio for NUTS
level 2 regions. In 40 regions, mainly in France (12 regions), the Netherlands (11 regions), the United Kingdom
(5 regions), Denmark and Germany (4 regions each), gross value added per annual work unit was above EUR
35000 in 2007, which was also the case in Belgium (no regional data available). The highest levels of agricultural
labour productivity were recorded in the Dutch regions of Flevoland and Zuid-Holland, both over EUR 80000
per annual work unit. By contrast, 32 regions within the EU recorded agricultural labour productivity of EUR
5000 or less. These regions were mainly in Poland (8 regions), Romania (7 regions) and Bulgaria (6 regions).
The lowest level of productivity, by this measure, was in Podkarpackie (Poland) where value added averaged
EUR 1100 per annual work unit.
Agricultural labour productivity is strongly influenced by farm structures. In most of the eastern (and also
in some southern) Member States, average farm sizes are small, the level of mechanisation is low, and a significant part of production is for on-farm consumption. The influence of farm structures on labour productivity
can, for example, be noted in the Czech Republic, a Member State with many large cooperatives. Two regions
in the Czech Republic (Strední Cechy and Severozápad) reported value added above EUR 10000 per annual
work unit; the only other regions within the Member States that joined the EU in 2004 or 2007 that reached
this level were Malta and Cyprus (both of these Member States are composed of a single region).

Livestock density
Regions with high levels of animal production are to be found in many parts of Europe, depending on local
conditions and traditions. Grazing livestock include cattle, sheep, goats and equidae (for example, horses and
donkeys). Grazing livestock density (see Map 3) measures the stock of grazing animals per hectare of fodder
area . High stocking densities generally involve a risk of nutrient pollution and overgrazing, and a need to
import animal feedstuffs . The highest densities of grazing livestock across EU regions in 2007 were recorded
in the Portuguese island region of Madeira, the Greek region of Anatoliki Makedonia, Thraki, and the Spanish
region of Murcia, all with an average of more than 5 livestock units (LSU) per hectare of fodder area. In total
there were 40 regions in the EU where grazing livestock density exceeded 2.0 LSU per hectare of fodder area:
nine of these were in Belgium and the same number in the Netherlands, five each in Bulgaria and Greece and
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four in France. At the other end of the scale, some 23 regions had 0.5 LSU or less per hectare of fodder area:
several of these were capital city regions (such as Inner London, Stockholm, Comunidad de Madrid, Praha and
Wien) characterised by very low levels of agriculture. These aside, there were several regions with low livestock
densities in relatively mountainous regions, such as the Tirol (Austria), Provence-Alpes-Côte d’Azur (France)
and the Highlands and Islands (United Kingdom).

Cows and cows’ milk production
Cows’ milk production is often linked to large areas of rich grassland , as found, for example, in Northern
Ireland, Scotland and the South West (all in the United Kingdom), Ireland, the Netherlands, western and some
central parts of France, Lithuania and north eastern Poland. Cows’ milk production can also be relatively
important in those regions that are characterised by a combination of grassland with fodder crops. On the
other hand, in those areas where grassland is rarer (for example, in northern regions or in Mediterranean areas)
cows’ milk production tends to be lower. With less favourable climatic conditions and a relatively low area of
grassland, cows’ milk production in some of these regions is replaced by milk production from ewes and goats;
this is especially the case in Mediterranean regions.
Bovine animals include animals for fattening or renewal and breeding animals. Some of these animals are
used for dairy production and some for meat production. Therefore, one measure for analysing the potential
production of cows’ milk is the proportion of dairy cows in the total number of cows. Map 4 shows the number
of cows per square kilometre (km²) in each NUTS level 2 region in 2010, a density that averaged eight cows per
km² in the EU-27. In total there were 38 regions in the EU with more than 20 cows per km², mainly in the
north west of the EU: 10 out of 12 regions in the Netherlands, nine out of 11 regions in Belgium, six regions
in France, three NUTS level 1 regions in the United Kingdom, two out of five regions in Denmark, both Irish
regions, Luxembourg and Malta (both just one region), and one region each in Germany (NUTS level 1), Italy,
Poland and Portugal.
In those regions where it is more difficult to grow fodder crops, cattle farming is more likely to be orientated towards a more extensive form of meat production. Dairy cows accounted for a large proportion of all
cows in most regions with particularly high numbers of cows in German, Italian, Dutch, Polish and British
(apart from Scotland) regions; non-dairy cow farming was more prominent in most of the Spanish regions that
had large numbers of cows, as well as in Scotland and Alentejo (Portugal). France and Ireland were evenly split,
with some of their regions with a large number of cows concentrated on dairy farming (such as Bretagne in
France and the Southern and Eastern region of Ireland) and others more specialised in non-dairy cow farming
(such as Limousin and Bourgogne in France and the Border, Midland and Western region in Ireland).
The average production of cows’ milk per km² (of land area) in the EU-27 was 33.7 tonnes in 2008. Table
1 presents more information concerning the 10 regions with the highest level of cows’ milk production per km²,
which was dominated by eight regions from the Netherlands.
A total of 49 EU regions (out of 258 for which data are available) produced more than 100 tonnes of cows’ milk
per km², with these regions spread across 12 Member States. Collectively these 49 regions produced just under
half (47.6%) of all of the cows’ milk produced in the EU-27. Eleven of these regions were in Germany, 10 in the
Netherlands (all but two of the Dutch regions), eight in the United Kingdom, six in Belgium and four in France
– including Bretagne, which had the highest production level among NUTS level 2 regions at 5.1 million tonnes.
The second largest level of production was 4.3 million tonnes in the Southern and Eastern Irish region and the
third highest level of output was the 4.2 million tonnes of milk produced in Lombardia (Italy, 2009 data).

Cereals
Cereals are herbaceous plants cultivated mainly for their grain. Whole cereals are used primarily for animal
feed and human consumption. They are also used to produce drinks and industrial products (for example,
starch). Cereals (including rice) are the largest group of growing crops in the world and are also one of the most
important outputs of EU agriculture.
In 2010, the EU-27 produced 282.9 million tonnes of cereals. Cereal production exceeded 4 million tonnes in
the NUTS level 2 regions of Champagne-Ardenne, Picardie, Centre and Poitou-Charentes (France, 2007 data),

eurostat

Archive Agriculture, environment, energy and transport statistics

12

Castilla y León (Spain) and Wielkopolskie (Poland, 2009 data), as well as NUTS level 1 regions in Germany
(Bayern, Niedersachsen, Nordrhein-Westfalen and Sachsen-Anhalt) and the United Kingdom (East of England).
Map 6 shows the regional level of harvested production , standardised by dividing production by the region’s
area, to take account of the different size of regions in general and the availability of data at different levels of
NUTS. The highest levels of cereals production relative to the region’s area were recorded in Sjælland (Denmark)
and Picardie, both over 260 tonnes per km². Four out of the five Danish regions recorded cereals production
in excess of 130 tonnes per km², as did four of the seven Hungarian regions and eight of the 22 French regions
(with data available). Such an intensity of cereals production relative to land area was also recorded in several
regions in Belgium, Germany, Italy, Poland and the United Kingdom.
By contrast, the lowest levels of cereals production relative to land area (10 tonnes per km² or less) were
recorded mainly in coastal or mountainous area. These included five of the seven Portuguese regions, Cyprus,
four northern Swedish regions, three Alpine regions in western Austria, eight coastal regions in Spain (including
the Spanish territories of Ceuta and Melilla which had no significant cereals production), two northern Finnish
regions, several Alpine or coastal regions in Italy, the Alpine and coastal region of Zahodna Slovenija, the French
island of Corse and the mountainous Bulgarian capital city region of Yugozapaden. Malta is not a producer of
cereals, while the French overseas regions of Guadeloupe and Martinique also had no substantial production of
cereals.

Potatoes
Another major crop within the EU is potatoes, which are grown primarily for human consumption, but are also
used to feed cattle and produce alcohol and potato flour (starch). Potato growing has been steadily falling in
the EU-27 for many years. In 2009, potato production in the EU-27 was estimated to be in excess of 60 million
tonnes with an average production of just over 14.2 tonnes per km² of land area.
The greatest production of potatoes in 2010 among the NUTS level 2 regions in the EU was 2.2 million tonnes
in the Picardie and Nord - Pas-de-Calais regions of France (2007 data). Production over 1 million tonnes was
also recorded in the Dutch regions of Drenthe and Groningen, the Polish regions of Mazowieckie and Lódzkie
(2009 data), as well as the Romanian region of Centru (2009 data). For Germany, data is only available for
the NUTS level 1 regions, and several of these had large scale potato farming, notably Niedersachsen where 4.6
million tonnes were harvested.
As for cereal production, the data presented for potato production in Map 7 have been related to the total
land area, which adjusts to some extent for the use of different NUTS levels. The greatest quantities of potatoes
harvested relative to land area were in the Dutch regions of Drenthe, Flevoland and Groningen, all over 300
tonnes per km². Overall, there were 22 regions in the EU with potato production levels over 50 tonnes per km²,
of which 10 were in the Netherlands (out of a total of 12 Dutch regions), six in Belgium (out of a total of 11
regions), two in France, and one each in Denmark, Germany, Poland and Portugal. Many mountainous regions
in France, Italy, Austria and Sweden had very low potato production, as did capital city regions in the Czech
Republic and Sweden, the sparsely inhabited north and east of Finland and most of Bulgaria. The lowest levels
of potato production relative to land area were recorded in French and Spanish overseas regions and the French
island of Corse.

Vineyards
For climatic reasons, the harvested production from vineyards within the EU is largely concentrated in the
southern and central (from north to south) regions of the EU. In fact the level of production was between 0
and 1000 tonnes in nine of the Member States: Belgium, Denmark, Estonia, Ireland, Latvia, Lithuania, the
Netherlands, Finland and Sweden. Production was also relatively low in Poland and the United Kingdom.
The total harvested production from vineyards in the EU-27 in 2009 was around 23.1 million tonnes. The
largest production among all NUTS level 2 regions in the EU was 3.3 million tonnes in the Spanish region of
Castilla-La Mancha (2006 data), and there were four other regions with production above 1 million tonnes:
Puglia, Sicilia and Veneto in Italy and Languedoc-Roussillon in France (all 2007 data).
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Map 8 shows the production from vineyards per km² of land area: note that no recent regional data is available for Greece, although annual Greek production was around 1 million tonnes in 2010. Relating the level of
production to the land area, there were nine regions with more than 30 tonnes of output per km², including all
five regions with production levels over 1 million tonnes, as well as a fourth region in Italy (Emilia-Romagna),
a second region each in France (Poitou-Charentes) and Spain (La Rioja) and the German NUTS level 1 region
of Rheinland-Pfalz.

Data sources and availability
The agricultural accounts data at regional level are compiled in the same context as the EAA of output and
the value of intermediate consumption. The regional data are for output items which are often building blocks
for the result at national level, while the regional data for intermediate consumption (direct input of goods and
services in production) are often broken down from national results using other information, using a top-down
approach. The regional results are, therefore, often less accurate than data at national level. Eurostat has been
collecting, processing and publishing data on the EAA in the form of a regional analysis for more than 15 years.
The farm structure survey (FSS) is another major source of agricultural statistics. The basic statistical unit
underlying the FSS is the agricultural holding . The FSS covers all agricultural holdings with a utilised agricultural area (UAA) of at least 1 hectare (ha) and those holdings with a UAA of less than 1 ha if their market
production exceeds certain natural thresholds or if a certain part of their production is for sale. As such its
coverage is slightly less than the EAA as it excludes the smallest farms. The fodder area used in Map 3 for
livestock grazing density is based on FSS data.
For livestock numbers there are specific agreements with Member States to provide data to Eurostat. Grazing
livestock include ( cattle , sheep , goats and equidae ). In order to combine data for different types of livestock,
all animals are converted into a common measurement unit, named livestock units (LU or LSU), a measure that
is related to the feed requirements of each individual animal category; for example, 1 LSU corresponds to one
dairy cow or 10 sheep. Grazing livestock density is calculated relative to the fodder area (consisting of fodder
crops grown on arable land as well as permanent grassland).
This article also presents more detailed data on cows, dairy cows and dairy farming. Among other classifications, bovines (cattle) can be distinguished by age and sex: female bovines that have calved are cows, while
those that have not are heifers (if aged 2 or over), young cattle or calves. Dairy cows are a subgroup of cows
that are kept exclusively or principally for the production of milk for human consumption and/or dairy produce,
including cows for slaughter (fattened or not between last lactation and slaughter).
Statistics on the production of animal products are compiled according to EU legislation, for example for
milk, eggs and meat products. Milk production covers farm production of milk from cows, sheep, goats and
buffaloes. A distinction is made between milk collected by dairies and milk production on the farm. Milk
collection is only a part of the total use of milk production on the farm; the remainder generally includes own
consumption, direct sale and cattle feed.
Annual statistics on the production of a range of specific crops are also covered by regulations, with 2010
being the reference year when data for fresh fruit and vegetables were collected under a regulation (previously
they were collected under various informal agreements). Agricultural production of crops is synonymous with
harvested production and includes marketed quantities, as well as quantities consumed directly on the farm,
losses and waste on the holding, and losses during transport, storage and packaging. The main cereals harvested within the EU are wheat, barley, grain maize, rye and maslin; in this article the production of cereals
also includes rice. The data are obtained from sample surveys supplemented by estimates based on expert
observations and administrative data.
When presenting additive variables on a map using shaded colours there is a bias linked to the area of each
region (the bigger the region, the more the value of the variable will increase). In order to limit this bias,
variables can be normalised by dividing their value by the region’s area in km². The resulting indicator is
intended to show a given variable on a map but is not necessarily suitable for interpretation. In this article,
this method was used for presenting production data in Maps 4, 5, 6, 7 and 8.
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Context
Europe has a great diversity in terms of natural environments, climates and farming practices that feed through
into a wide array of agricultural products: food and drink products for human consumption and animal feed, as
well as providing inputs for non-food processes. Indeed, agricultural products form a major part of the cultural
identity of Europe’s people and regions.
Some regions have terrain and land cover that permit almost all the land surface to be used for agriculture: in
others, a harsh climate, dense forest cover or altitude may mean that only a fraction of the land area can be
used in this way. Climate and geography have a major influence on the agricultural use of the land and, as a
result, the choice of animal and plant production varies from region to region across Europe.
As a major user of the soil, agriculture shapes the rural landscape. Half of the surface area of the EU is
used for agricultural purposes, hence the importance of agriculture to the EU’s natural environment. The
quality (or balance between intensive and extensive farming practices) of grasslands can be roughly assessed by
studying livestock densities. Higher livestock densities are likely to contribute more greenhouse gas emissions,
as a result of manure production and enteric fermentation, and may also result in nutrient leaching into the
water and air. By contrast, a low level of livestock density may increase the need for industrial fertilisers to be
used on agricultural land or lead to the risk of land abandonment, which may also result in an elimination of
environmental diversity.
Production quality and agricultural intensity are not the only factors influencing the development of the agricultural sector. Other criteria, such as rural development, the environment and food safety have become
increasingly important, and could yet alter the current face of agriculture in Europe’s regions.
Significant reforms of the CAP have taken place in recent years, most notably in 2003 and 2008, with the
aim of making the agricultural sector more market-oriented. The 2003 reform introduced a new system of direct
payments, known as the single payment scheme, under which aid is no longer linked to production (decoupling);
this single payment scheme aims to guarantee farmers more stable incomes. Farmers can decide what to produce
in the knowledge that they will receive the same amount of aid, allowing them to adjust production to suit
demand. In 2008 further changes were made to the CAP, building on the reform package from 2003, such that
all aid to the agricultural sector will be decoupled by 2012.
The Europe 2020 strategy offers a new perspective on economic, social, environmental, climate-related and
technological challenges and future agricultural reform is likely to be made in relation to the goals of developing
intelligent, sustainable and inclusive growth, while taking account of the wealth and diversity of the agricultural
sector within the EU Member States. As part of this process, the European Commission launched a public
debate on the future of the CAP during 2010. The outcome of the debate, coupled with input from the European Council and Parliament led the Commission to present a communication titled ’ The CAP towards 2020:
meeting the food, natural resources and territorial challenges of the future ’ (COM(2010) 672 final) in November
2010.

Further Eurostat information
Publications
• A regional picture of farming in Europe - what, where and how much? - Statistics in focus 44/2010
• Pig farming in the EU, a changing sector - Statistics in focus 8/2010
• Agriculture and fishery statistics – Main results - Pocketbook - 2009-2010
• Agriculture – Main statistics - Pocketbook - 2008-2009

Main tables
• Agriculture (t_agri) , see:
Economic accounts for agriculture (t_aact)
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Crop output - basic and producer prices (tag00054)
Animal output - basic and producer prices (tag00055)
Output of the agricultural industry - basic and producer prices (tag00102)
Gross value added of the agricultural industry - basic and producer prices (tag00056)
Indicator A of the income from agricultural activity (tag00057)
Agricultural products (t_apro)
Crops products (t_apro_cp)

Database
• Agriculture (agri) , see:
Economic Accounts for Agriculture (aact)
Economic accounts for agriculture (aact_eaa)
Economic
Economic
Economic
Economic
Economic
Economic

accounts
accounts
accounts
accounts
accounts
accounts

for
for
for
for
for
for

agriculture
agriculture
agriculture
agriculture
agriculture
agriculture

-

values at current prices (aact_eaa01)
values at n-1 prices (aact_eaa02)
values at constant prices (2005=100) (aact_eaa03)
values at real prices (aact_eaa04)
indices: volume, price, values (aact_eaa05)
agricultural income (indicators A, B, C) (aact_eaa06)

Structure of agricultural holdings (ef)
Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Land use (ef_lu)
Agricultural products (apro)
Crops products (apro_cp)
Regional agriculture statistics (agr_r)
Agricultural accounts according to EAA 97 Rev. 1.1 (agr_r_accts)

Dedicated section
• Agriculture
• Regional statistics

Methodology / Metadata
• Crops products: areas and productions (ESMS metadata file - apro_cp_esms)
• Crop products: supply balance sheets (ESMS metadata file - apro_cpb_esms)
• Economic accounts for agriculture (ESMS metadata file - aact_esms)
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Agriculture: tables and figures
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Other information
• EU-AgriNet - European Commission - AgriNet portal
• European Commission - Agriculture and Rural Development - Communication on agricultural product
quality policy
• Regulation 138/2004 of 5 December 2003 on the economic accounts for agriculture in the Community

See also
• Agricultural output, price indices and income
• Agricultural products
• Agriculture, forestry and fisheries introduced
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Agriculture, forestry and fisheries introduced
Latest update of text: September 2012

Agriculture
Agriculture was one of the first sectors of the economy (following coal and steel) to receive the attention of EU
policymakers. Article 39 of the Treaty of Rome on the EEC (1957) set out the objectives for the first common
agricultural policy (CAP) ; these were focused on increasing agricultural productivity as a way to ensure a
fair standard of living for the agricultural community, stabilising markets, and ensuring security of supply at
affordable prices for consumers.
As the primary objective of producing more food within Europe was realised, food surpluses accrued, distorting trade and raising environmental concerns. These were the principal drivers for changes in the common
agricultural policy, a process that started in the early 1990s and which resulted in a change from support for
production towards a market-oriented and a more environment-friendly and sustainable form of agriculture.
Further reforms of agricultural policy have taken place in recent years, most notably in 2003 and 2008. The
2003 reform introduced a new system of direct payments, known as the single payment scheme, under which
aid is no longer linked to production (decoupling). The single payment scheme aims to guarantee farmers more
stable incomes. Farmers can decide what to produce in the knowledge that they will receive the same amount
of aid, allowing them to adjust production to suit demand. In 2008 further changes were made, building on the
reform package from 2003, such that all aid to the agricultural sector will be decoupled by 2012.
The Europe 2020 strategy offers a new perspective on economic, social, environmental, climate-related and
technological challenges and future agricultural reform is likely to be made bearing in mind the goals of developing intelligent, sustainable and inclusive growth, while taking account of the wealth and diversity of the
agricultural sector within the EU Member States. The European Commission has started a process of reviewing
agricultural policy within the context of the Europe 2020 strategy. In November 2010 the European Commission
presented a Communication on ’ The CAP towards 2020 ’, which outlined options for the future. This was
followed, in October 2011, by a set of legal proposals concerning direct payments, support for rural development,
aids and refunds, support to vine-growers, the common organisation of markets in agricultural products, and
the financing, management and monitoring of the CAP (COM(2011) 625 to 631 final); It is planned that this
revised agricultural policy will be in place by January 2014.

Forestry
Contrary to what is happening in many other parts of the world, the area covered by forests and other wooded
land in the EU-27 is slowly increasing. Forests occur under a huge variety of climatic, geographic, ecological and
socio-economic conditions. Ecologically, the forests of the EU belong to many different biogeographical regions
and have adapted to a variety of natural conditions, ranging from bogs to steppes and from lowland to alpine
forests. Socioeconomically, they vary from small family holdings to state forests or to large estates owned by
companies, many as part of industrial wood supply chains. About 60% of the EU’s wooded land is privately
owned.
While the EU has no separate policy on forestry, it funds many different measures for rural development
that directly benefit forest owners – more information is provided in the article on forestry .

Fisheries
Fish are a natural, biological, mobile (sometimes over wide distances) and renewable resource. Aside from fish
farming, fish cannot be owned until they have been caught. For this reason, fish stocks continue to be regarded
as a common resource, which therefore need to be managed collectively. This has led to a range of policies
and international agreements that regulate the amount of fishing, as well as the types of fishing techniques and
gear used to catch fish.In July 2011 the European Commission presented proposals for a reform of the common
fisheries policy : more information is provided in the article on fisheries .
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Further Eurostat information
Dedicated sections
• Agriculture
• Agri-Environmental Indicators
• Fisheries
• Food
• Forestry

See also
All articles on agriculture (including farm structure), fisheries and forestry
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Agricultural output, price indices and income
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Agricultural output and gross value added at producer prices, 2001-2011(EUR million) - Source:
Eurostat (aact_eaa01)

Figure 1: Agricultural output and gross value added at producer prices, EU-27, 2001-2011(2005=100) - Source:
Eurostat (aact_eaa01)
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Table 2: Subsidies and taxes in the agricultural sector, 2001-2011 - Source: Eurostat (aact_eaa01)

Figure 2: Change in deflated price indices of agricultural input and output, 2006-2011(average annual rate of
change,%) - Source: Eurostat (apri_pi05_ina) and (apri_pi05_outa)
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Table 3: Price indices of agricultural output(nominal), EU-27, 2005-2011(2005=100) - Source: Eurostat
(apri_pi05_outa)

Table 4: Index of income from agricultural activity(indicator A), 2001-2011(n-1=100) - Source: Eurostat
(aact_eaa06)
This article gives an overview of recent changes in agricultural output, gross value added and prices in the
European Union (EU) , and their effect on income from agricultural activity ; the information presented is
drawn from the economic accounts for agriculture (EAA) .
One of the principal objectives of the common agricultural policy (CAP) is to provide farmers with a reasonable standard of living. Although this concept is not defined explicitly within the CAP, a range of indicators
including income development from farming activities may be used to determine the progress being made towards this objective.

Main statistical findings
eurostat
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Output and subsidies
In value terms, the EU-27 ’s crop output grew 9.1% in 2011 to EUR203330 million and animal output increased
by 9.9% to EUR154057 million (see Table 1); these increases in gross output were offset by a sharp increase in
the value of intermediate consumption of goods and services at basic prices (up 11.1%). As a result, the agricultural sector generated EUR148556 million of gross value added at producer prices in 2011, which represented
a 6.0% increase in relation to the previous year.
Value added at producer prices reflects the value of output before taking account of subsidies and taxes on
products and production. Value added at basic prices adds in any subsidies (less taxes) on products: in 2011
the EU-27’s agricultural sector recorded value added at basic prices that was EUR153000 million, 3.0% higher
than the valuation at producer prices. Value added at factor cost also adds in subsidies (less taxes) on production: in 2011 this was valued at EUR198932 million, a further 30.0% higher than the valuation at basic prices.
The various valuations of value added reflect the relative importance of product and production subsidies and
to a lesser extent taxes. In 2011 total subsidies (before the deduction of taxes) on products for the agricultural
sector were EUR4709 million, while subsidies on production were more than ten times this level, EUR50821
million; after deducting taxes these levels were EUR4445 million for products and EUR45932 million for production – see Table 2.
Types of agricultural subsidy have changed over time through successive reforms of the CAP: the shift from
product to production subsidies was mainly implemented in 2005 and 2006. Whereas production subsidies were
ten times as high as product subsidies in 2011, in 2001 product subsidies had been nearly twice as high as
production subsidies. In total these two types of subsidy were equivalent to an extra 37.4% of value added at
producer prices in 2011 in the EU-27. The net impact of subsidies less taxes in 2011 was to add an extra 33.9%
to value added at producer prices; for comparison, in 2001 the increase due to subsidies less taxes was 25.8%.

Price indices
Changes in the value of agricultural output comprise a volume and price component: one important strand of
recent changes in agricultural policy has been to move away from price support mechanisms, so that prices more
accurately reflect market forces and changes in supply and demand. During the period 2006 to 2011 (see Figure
2) there were considerable differences between the EU Member States in the development of deflated agricultural output prices; such deflated prices show the extent to which agricultural prices have changed compared
with consumer prices. Deflated output prices rose in 22 of the EU Member States, the largest increases being
recorded for the United Kingdom (average growth of 7.0% per annum) and Romania (4.3% per annum), while
reductions were posted in five of the EU Member States, the largest being in Belgium (-1.7% per annum) and
Cyprus (-1.4% per annum).
The development of deflated agricultural input prices showed a broadly similar picture, as prices rose in 24
of the EU Member States, with the United Kingdom again recording the highest input price increases. Cyprus
figured at the other end of the range, in this case with by far the largest decrease in input prices (-2.2% per
annum). For 14 of the EU Member States the change in output prices was greater than the change in input
prices, with the largest (percentage point) differences observed for Romania and the United Kingdom. Among
the 13 EU Member States where input price changes exceeded the change in output prices the greatest differences were observed for Slovenia, Spain, Belgium and Portugal.
There was an overall 28.3% increase in EU-27 output prices for agricultural goods between 2005 and 2011,
which could be broken down for the main components into increases of 33.7% for crop output and 22.8% for
animal output. The upward development of output prices between 2005 and 2011 did not follow a smooth
pattern, as there was a considerable reduction in prices between 2008 and 2009 when the price of agricultural
goods fell by 11.5%, which could be largely attributed to falling prices for cereals, milk, fruits and olive oil (all
down by between 14% and 31%) – see Table 3. Equally, the 9.6% increase in output prices for agricultural
goods between 2010 and 2011 was led by a 34.7% increase for cereals, while fruits (-0.3%) and vegetables and
horticultural products (-6.8%) were the only product categories shown in Table 3 to record falling output prices
in 2011.
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Income: Indicator A
The real net value added at factor cost of agricultural activity per unit of labour (expressed in annual work units
), also known as the agricultural income indicator A , increased by 7.1% in the EU-27 from 2010 to 2011. There
were stark contrasts among the EU Member States in the development of this indicator, with income rising at a
rapid pace in Romania (56.8%) and Hungary (49.2%), in contrast to falling income in Belgium (-22.5%), Malta
(-14.0%), Portugal (-10.3%) and the Netherlands (-8.9%) and to a lesser extent in Finland, Greece, France and
Spain – see Table 4.

Data sources and availability
Economic accounts for agriculture (EAA) provide an insight into:

• the economic viability of agriculture;
• agriculture’s contribution to each EU Member State’s wealth;
• the structure and composition of agricultural production and inputs;
• the remuneration of factors of production;
• relationships between prices and quantities of both inputs and outputs.
These accounts comprise a production account , a generation of income account , an entrepreneurial income
account and some elements of a capital account . For the production items, EU Member States transmit to Eurostat values at basic prices, as well as their components (values at producer prices , subsidies on products, and
taxes on products). The data for the production account and for gross fixed capital formation are transmitted
in both current prices and the prices of the previous year.
The output of agricultural activity includes output sold (including trade in agricultural goods and services
between agricultural units), changes in stocks, output for own final use (own final consumption and ownaccount gross fixed capital formation), output produced for further processing by agricultural producers, as
well as intra-unit consumption of livestock feed products. The output of the agricultural sector is made up
of the sum of the output of agricultural products and of the goods and services produced in inseparable nonagricultural secondary activities; animal and crop output are the main product categories of agricultural output.
Gross value added equals the value of output less the value of intermediate consumption and is shown in
producer prices (the producer price excludes subsidies less taxes on products). Intermediate consumption represents the value of all goods and services used as inputs in the production process, excluding fixed assets
whose consumption is recorded as fixed capital consumption. The EU Member States transmit information on
intermediate consumption to Eurostat using values at purchaser prices (basic prices).
Eurostat also collects annual agricultural prices (in principle net of VAT) to compare agricultural price levels between EU Member States and to study sales channels. Quarterly and annual price indices for agricultural
products and the means of agricultural production, on the other hand, are used principally to analyse price
developments and their effect on agricultural income. Agricultural price indices are obtained by a base- weighted
Laspeyres calculation (2005=100), and are expressed in nominal terms or as deflated indices based on the use
of an implicit consumer prices ( HICP ) deflator .
Agricultural income indicators are presented in the form of:

• an index of real income of factors in agricultural activity per annual work unit (indicator A);
• an index of real net agricultural entrepreneurial income, per unpaid annual work unit (indicator B);
• and the net entrepreneurial income of agriculture (indicator C).
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The information presented in this article for indicator A (as found in Table 4) relates to prices of the previous
year - in other words, an example value of 107.1 represents a 7.1% increase (based on the prices of the previous
year).

Context
Significant reforms of the common agricultural policy (CAP) have taken place in recent years, most notably
in 2003 and 2008, with the aim of making the agricultural sector more market-oriented. The 2003 reform introduced a new system of direct payments, known as the single payment scheme, under which aid is no longer
linked to the level of production (decoupling); this single payment scheme aims to guarantee farmers more stable
incomes. Farmers can decide what to produce in the knowledge that they will receive the same amount of aid,
allowing them to adjust production to suit demand. In 2008 further changes were made to the CAP, building
on the reform package from 2003, such that all aid to the agricultural sector should have been decoupled by 2012.
The Europe 2020 strategy offers a new perspective on economic, social, environmental, climate-related and
technological challenges and future agricultural reform is likely to be made in relation to the goals of developing
intelligent, sustainable and inclusive growth, while taking account of the wealth and diversity of the agricultural
sector within the EU Member States. As part of this process, the European Commission launched a public
debate on the future of the CAP during 2010. Its outcome, coupled with input from the European Council and
Parliament led the Commission to present a Communication in November 2010, titled ’ The CAP towards 2020:
meeting the food, natural resources and territorial challenges of the future ’ (COM(2010) 672 final). This was
followed, in October 2011, by a set of legal proposals concerning the future of the CAP: it is planned that this
revised agricultural policy will be in place by January 2014 – for more information, see the introductory article
for agriculture, forestry and fisheries .

Further Eurostat information
Publications
• Agriculture and fishery statistics – Main results - 2008-2009 pocketbook
• Agriculture – Main statistics - 2007-2008 pocketbook
• Agriculture – Main statistics - 2008-2009 pocketbook
• Agricultural statistics – Main results 2006-2007 pocketbook
• EU Agricultural income rose by 12.6% in 2010 - Statistics in focus 37/2011

Main tables
• Agriculture (t_agri) , see:
Economic Accounts for Agriculture (t_aact)
Crop output - basic and producer prices (tag00054)
Animal output - basic and producer prices (tag00055)
Output of the agricultural industry - basic and producer prices (tag00102)
Gross value added of the agricultural industry - basic and producer prices (tag00056)
Indicator A of the income from agricultural activity (tag00057)
Agricultural prices and price indices (t_apri)
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Database
• Agriculture (agri) , see:
Economic Accounts for Agriculture (aact)
Economic Accounts for Agriculture (aact_eaa)
Economic accounts for agriculture - values at current prices (aact_eaa01)
Economic accounts for agriculture - Values at n-1 prices (aact_eaa02)
Economic accounts for agriculture - Values at constant prices (2005=100) (aact_eaa03)Economic
Accounts for agriculture - Values at real prices (aact_eaa04)
Economic accounts for agriculture - indices: volume, price, values (aact_eaa05)
Economic accounts for agriculture - Agricultural income (indicators A, B, C) (aact_eaa06)
Agricultural Labour Input Statistics (aact_ali)
Agricultural Labour Input Statistics - absolute figures (aact_ali01)
Agricultural Labour Input Statistics - indices (2005=100) (aact_ali02)
Agricultural prices and price indices (apri)
Selling prices of agricultural products (absolute prices), land prices and rents (apri_ap)
Price indices of agricultural products (apri_pi)

Dedicated section
• Agriculture

Methodology / Metadata
• Economic Accounts for Agriculture (ESMS metadata file - aact_esms)
• Price indices of agricultural products (ESMS metadata file - apri_pi_esms)
• Selling prices of agricultural products (absolute prices), land prices and rents (ESMS metadata file apri_ap_esms)

Source data for tables and figures (MS Excel)
• Agricultural output, price indices and income: tables and figures

Other information
• Handbook for EU agricultural price statistics (PDF)
• Regulation 138/2004 on the economic accounts for agriculture in the Community

External links
• European Commission - Agriculture and Rural Development - Food Prices
• Food and Agriculture Organization of the United Nations (FAO) - Statistics

See also
• Agricultural income per worker
• Agricultural labour input
• Agricultural products
• EU agricultural prices — a robust field with a long record
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Agricultural products
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Indices of the agricultural production of crops, EU-27, 2000-2010(2000=100) - Source: Eurostat
(apro_cpp_crop)

Figure 2: Production of cereals, EU-27, 2010 (1)(%, based on tonnes) - Source: Eurostat (apro_cpp_crop)
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Table 1: Agricultural production of crops, 2011(1 000 tonnes) - Source: Eurostat (apro_cpp_crop)

Figure 3: Production of vegetables, EU-27, 2011 (1)(million tonnes) - Source: Eurostat (apro_cpp_fruveg)
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Figure 4: Production of fruit, EU-27, 2011 (1)(million tonnes) - Source: Eurostat (apro_cpp_fruveg)

Table 2: Agricultural production related to animals, 2011(1 000 tonnes) - Source: Eurostat (apro_mk_pobta),
(apro_mk_cola) and (apro_mt_pann)
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Figure 5: Utilisation of whole milk, EU-27, 2011 (1)(%) - Source: Eurostat (apro_mk_pobta)
There is a wide diversity of natural environments, climates and farming practices across Europe that are
reflected in the broad array of food and drink products that are made available for human consumption and
animal feed , as well as a range of inputs for non-food processes. Indeed, agricultural products form a major
part of the cultural identity of Europe’s people and regions.
With this in mind, European Union (EU) legislation has been developed to protect particular food and drink
product names which are linked to a specific territory or a specific production method, aiming to provide guarantees as to the origin (demarcation) and authenticity of a range of products.

Main statistical findings
Crops
In 2010, the EU-27 produced 282.9 million tonnes of cereals (including rice). Despite the vagaries of the weather,
cereal production in the EU-27 was relatively stable between 2000 and 2010 – never fluctuating by more than
+/- 20% (see Figure 1) – albeit with notably higher harvests in 2004 and 2008. The production of cereals in
the EU-27 fell from the high recorded in 2008 with production down by 6.1% in 2009 and by a further 4.5% in
2010. Nevertheless, the production of cereals within the EU-27 remained 1.8% higher in 2010 than it had been
in 2000. On the other hand, the output of potatoes declined steadily during the last decade (with production
falling overall by 24.5% between 2000 and 2009).
Figure 2 presents an analysis of the production of cereals in the EU-27 in 2010. Almost half (48.6%) of
the total production of cereals was accounted for by wheat, while around one fifth of the total was composed of
grain maize (19.9%) and barley (18.3%).
France and Germany were by far the largest cereal, sugar beet and oilseed producers, together accounting
for more than half of the EU-27’s sugar beet production (53.1%), and just under two fifths of its oilseeds production (38.9%) and of its cereal production (37.3%) in 2011 (see Table 1). The production of potatoes was more
widely spread across the EU Member States, with Germany recording the highest level of production (almost
20% of the EU-27 total), while Poland, the Netherlands, France and the United Kingdom each accounted for
between 14% and 10%. France was, by far, the leading producer of pulses (2011) and textile crops (2010).
In the EU-27, the most important vegetables in terms of production were tomatoes, onions and carrots, while
the most important fruits were apples, oranges and peaches. In 2011, Italy and Spain had the largest vegetable
production among the EU Member States, with a combined share that was equal to two fifths (41.5%) of the
EU-27’s production of 57.5 million tonnes. Italy and Spain were also the largest producers of fruit among the
EU Member States, with 21.6 million and 11.2 million tonnes respectively in 2009.
An analysis for individual products shows that fruit and fresh vegetable production was concentrated in a
few Member States. For example, nearly three fifths of the EU-27’s apple production in 2011 was located in
Italy, Poland and France (2010 data), while practically all oranges were produced in Spain and Italy, aside
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from relatively small levels of production in Greece and Portugal. Close to two thirds (around 64%) of all the
tomatoes produced in the EU-27 originated from Italy and Spain, while almost half (about 46%) of the onions
produced in the EU-27 came from either the Netherlands or Spain.

Meat and milk
Table 2 summarises a range of different agricultural products that are related to animals. The principal meat
product in the EU-27 was pig meat (22.4 million tonnes in 2011), with the weight of production almost three
times as high as that for cuts of beef/veal from cattle meat (7.8 million tonnes); the production of sheep meat
in the EU-27 was relatively modest (0.7 million tonnes).
A quarter (25.0% or almost 5.6 million tonnes) of the EU-27’s pig meat production in 2011 came from Germany,
the next highest contributions being recorded for Spain (15.5%) and France (8.9%), while the 8.1% share for
Poland and the 7.7% share for Denmark were also notable. Just under one fifth (19.9% or almost 1.7 million
tonnes) of the beef/veal produced in the EU-27 originated from France in 2011, with Germany and Italy the
only other Member States to report production in excess of one million tonnes; Ireland reported a relatively
high share (7.0%) of the EU-27’s production of cattle meat. The United Kingdom dominated the production
of sheep meat (almost 0.3 million tonnes), with a 39.4% share of the EU-27 total in 2011, followed by Spain
(17.8%), France (11.6%), Greece (9.7%) and Ireland (6.6%).
Dairy production has a diverse structure across the EU Member States, in terms of farm and dairy herd
sizes, as well as milk yields. The total collection of milk in the EU-27 in 2011 amounted to an estimated 140
million tonnes. Figure 5 shows that over one third (36.1%) of the whole milk that was utilised in the EU-27 in
2011 was converted into cheese, with butter accounting for the next highest proportion (28.1%); just over a tenth
of the whole milk utilised in the EU-27 was used for drinking milk (12.6%) and for cream (11.8%). Germany
and France recorded the highest amounts of milk collected in the EU-27 in 2011 and they also accounted for
the highest levels of production for butter and cheese; together they contributed between 40% and 50% of the
EU-27’s total production for these three dairy products.

Data sources and availability
Annual statistics on the production of a range of specific crops are covered by Council Regulations, although
the data presented for fresh fruit and vegetables are collected under various informal agreements with the EU
Member States.
The statistics on crop production relate to harvested production. Agricultural production of crops is synonymous with harvested production and includes marketed quantities, as well as quantities consumed directly
on the farm, losses and waste on the holding , and losses during transport, storage and packaging.
Statistics on milk, eggs and meat products are compiled according to Community legislation. Milk production covers farm production of milk from cows, sheep, goats and buffaloes. A distinction is made between milk
collected by dairies and milk production on the farm. Milk collection is only a part of the total use of milk
production on the farm, the remainder generally includes own consumption, direct sale and cattle feed.
Meat production is based on the carcass weight of meat fit for human consumption. The concept of carcass weight is generally the weight of the slaughtered animal’s cold body, although the precise definition varies
according to the animal under consideration.

Context
Information on agricultural products may be used to analyse developments within agricultural markets in order
to help distinguish between cycles and changing production patterns; these statistics can also be used to study
how markets respond to policy actions. Agricultural product data also provides supply side information, furthering understanding as regards price developments which are of particular interest to agricultural commodity
traders and policy analysts.
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In October 2007, the Council adopted legislation to establish a single common market organisation for agricultural products ( Regulation 1234/2007 ). This was designed to reduce the volume of legislation in the farming
sector, to improve legislative transparency, and to make agricultural policy more easily accessible. Between
the start of 2008 and the start of 2009, the single common market organisation replaced 21 individual markets
for a variety of different products such as fruit and vegetables, cereals, meats, eggs, dairy products, sugar or wine.
Widespread reforms of the common agricultural policy (CAP) took place in 2003 and 2008, During the summer
of 2010 a consultation process was organised in relation to the development of future agricultural policy. This
identified three key areas for the stakeholders consulted, namely, food security, environmental concerns, and
rural diversity. In November 2010 the European Commission released a Communication (COM(2010) 672 final)
providing a blueprint for developing agricultural policy, titled ’ The CAP towards 2020: meeting the food, natural resources and territorial challenges of the future ’. The document detailed some of the main challenges facing
the EU’s agricultural sector in the coming decade – for example, how to preserve the EU’s food production
so as to guarantee long-term food security, while supporting farming communities that provide a diverse range
of quality products, and ensuring environmental, water, animal and plant health requirements are met. This
was followed, in October 2011, by a set of legal proposals concerning the future of the CAP: among these was
a proposal to reform the existing common organisation of the markets in agricultural products (Single CMO
Regulation) (COM(2011) 626 final/3). The proposal aims to streamline, simplify and expand provisions on
the basis of previous experience with public intervention, private storage, exceptional/emergency measures and
aid. Exceptional market support measures foreseen in the proposal concern general measures against market
disturbance as well as measures in case of animal disease or loss of consumer confidence due to public, animal
or plant health risks. It is planned that this revised agricultural policy will be in place by January 2014.

Further Eurostat information
Publications
• Agriculture and fishery statistics – Main results - 2009-2010 pocketbook
• Agriculture – Main statistics - 2008-2009 pocketbook
• Agriculture – Main statistics - 2005-2006 pocketbook
• Agriculture – Main statistics - 2007-2008 pocketbook
• Agricultural statistics – Main results - 2006-2007 pocketbook

Main tables
• Agriculture , see:
Agricultural products (t_apro)
Crops products (t_apro_cp)
Poultry farming (t_apro_ec)
Milk and milk products (t_apro_mk)
Animal production (t_apro_mt)
Regional Agriculture Statistics (agr_r or reg_agr)

Database
• Agriculture , see:
Agricultural products (apro)
Crops products (apro_cp)
Poultry farming (apro_ec)
Milk and milk products (apro_mk)
Animal production (apro_mt)
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Dedicated section
• Agriculture

Methodology/Metadata
• Crops products (ESMS metadata file - apro_cp_esms)
• Livestocks (ESMS metadata file - apro_mt_ls_esms)
• Meat production (ESMS metadata file - apro_mt_p_esms)
• Milk and milk products (ESMS metadata file - apro_mk_esms)
• Poultry farming (ESMS metadata file - apro_ec_esms)

Source data for tables and figures (MS Excel)
• Agricultural products: tables and figures

Other information
• Crop statistics are governed by:
• Regulation 543/2009 concerning crop statistics.
• Regulation 837/90 on the statistical information to be supplied by the Member States on cereals
production;
• Regulation 959/93 on statistical information on crop products other than cereals;
• Milk statistics are governed by:
• Directive 2003/107/EC of 5 December 2003 amending Council Directive 96/16/EC;
• Directive 96/16/EC of 19 March 1996 on statistical surveys of milk and milk products;
• Livestock and meat statistics are governed by:
• Regulation 1165/2008 of 19 November 2008 concerning livestock and meat statistics and repealing Council
Directives 93/23/EEC, 93/24/EEC and 93/25/EEC.

External links
• European Commission - Agriculture and Rural Development - EU agricultural product quality policy
• European Commission - Agriculture and Rural Development - Simplifying the CAP - A single Common
Market Organisation

See also
• Agriculture statistics at regional level
• Agricultural output, price indices and income
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Fertiliser consumption and nutrient balance statistics
Data from October 2011, most recent data: Further Eurostat information, Main tables and Database .
This article presents data relating to fertiliser consumption and nutrient balances within the European Union
(EU) . Around 40% of the EU-27 ’s land area is farmed, highlighting the importance of farming for the EU’s
natural environment. Links between the natural environment and farming practices are complex: farming has
contributed over the centuries to creating and maintaining a variety of valuable semi-natural habitats within
which a wide range of species rely for their survival; on the other hand, inappropriate agricultural practices and
land use can have an adverse effect on natural resources, through the pollution of soil, water and air, or the
fragmentation of habitats and a subsequent loss of wildlife.

Figure 1: Estimated consumption of manufactured fertilisers, 2009 (1)(kg of nutrient per hectare of UAA) Source: Eurostat (aei_fm_manfert) and (ef_lu_ovcropaa) and Fertilizers Europe

Main statistical findings

Figure 2: Average annual change in nitrogen tonnage, 2000-2008 (1)(%) - Source: Eurostat (aei_fm_usefert)
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Figure 3: Average annual change in phosphorus tonnage, 2000-2008 (1)(%) - Source: Eurostat (aei_fm_usefert)

Figure 4: Gross nitrogen balance, 2000-2004 and 2005-2008(kg nitrogen per hectare of agricultural land) Source: Eurostat (aei_pr_gnb)

Figure 5: Gross phosphorus balance, 2000-2004 and 2005-2008(kg phosphorus per hectare of agricultural land)
- Source: Eurostat (aei_pr_gnb)
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Fertilisers consumption
Figure 1 shows the estimated consumption of manufactured fertilisers in terms of the quantity of nutrients
applied to each hectare of utilised agricultural area (UAA) . Total consumption in the EU (excluding Malta)
was estimated at an average 76kg of nutrients (nitrogen, phosphorus and potassium together) per hectare in
2009 (see Figure1).
Nitrogen-based fertilisers accounted for the vast majority (77.4%) of the nutrients consumed, with an estimated consumption of 59kg per hectare across the EU, ranging from 19kg per hectare in Portugal to 125kg per
hectare in the Netherlands. EU consumption of phosphorus (in the form of manufactured fertilisers) averaged
6kg per hectare in the EU, ranging from 2kg per hectare in Romania to 10kg per hectare in Poland, while
potassium consumption averaged 11kg per hectare in the EU, ranging from 2kg per hectare in Romania to
30kg per hectare in Belgium and Luxembourg; the consumption of potassium-based fertilisers was higher still
in Norway (33kg per hectare).
The Benelux countries reported the highest levels (over 140kg per hectare) of nutrient consumption from manufactured fertilisers. They were followed by Norway, Germany, Ireland and Poland – the only other countries
to record consumption in excess of 100kg per hectare. In contrast, Portugal and Romania reported the lowest
levels of consumption of manufactured fertilisers, at just under 30kg per hectare.
Some European countries produce official statistics on the use of mineral fertilisers; these are presented in
Figures2 and 3, which provide details of the average annual percentage change in fertiliser use over the period from 2000 to 2008 for nitrogen-based fertilisers and phosphorus-based fertilisers. Figure2 shows that the
consumption of nitrogen-based fertilisers increased at a rapid pace in Latvia (on average by 9.6% per annum),
while Lithuania (4.8%) and Poland (3.6%) reported the second and third highest growth rates. There were six
additional Member States (and Norway) that reported an increase in the average tonnage of nitrogen-based
fertilisers that were used during the period from 2000 to 2008, aside from Austria these were all Member States
that had joined the EU in 2004 or 2007. The reduction in the use of nitrogen-based fertilisers was generally
less than 4% per annum in most of the remaining Member States (and Switzerland), although somewhat bigger
declines were registered in the Netherlands (-4.3%), Greece (-5.6%) and Portugal (-6.9%).
Figure3 shows that between 2000 and 2008 the consumption of phosphorus-based fertilisers increased at a
relatively rapid pace in Poland (5.7% per annum) and Hungary (4.2%). Only two other EU Member States
(and Switzerland) reported growth in the quantity of phosphorous-based fertilisers that were used during the
period from 2000 to 2008; while there was no change in the consumption of phosphorus-based fertilisers in
Austria. In contrast, consumption of phosphorous- based fertilisers fell by between 7.4% and 10.2% per annum
in Ireland, the Benelux countries and Portugal.

Gross nutrient balances
A persistent surplus of nutrients indicates potential environmental problems, such as nutrient leaching (resulting in pollution of drinking water and eutrophication of surface waters), ammonia emissions (contributing to
acidification, eutrophication and atmospheric particulate pollution), or emissions of nitrous oxide (a greenhouse
gas). A persistent deficit in nutrients indicates, among others, a risk for declining soil fertility.
The gross nitrogen balance for the EU-27 averaged 51kg of nitrogen per hectare of agricultural land during
the period 2005 to 2008 (see Figure4), ranging from 210kg per hectare in the Netherlands to -4kg per hectare in
Hungary. The nitrogen balance was generally lower among those Member States that joined the EU in 2004 or
2007, as well as in southern Europe (other than Cyprus and Malta). Comparing the average nitrogen balance
for the period from 2000 to 2004 with that for 2005 to 2008, the biggest reductions in the nitrogen balance
were often recorded among those Member States that reported some of the highest nitrogen surpluses; this was
particularly the case for the Netherlands and for Belgium. On the other hand, there were some countries that
reported an increase in their nitrogen surpluses, most notably, Poland, Romania and the Czech Republic.
The gross phosphorus balance for the EU-27 was almost at parity during the period 2005 to 2008 (see Figure5), averaging 1.8kg of phosphorus per hectare of agricultural land; in part this lower surplus reflected the
lower use made of phosphorus-based fertilisers when compared with nitrogen-based fertilisers. The phosphorus
balance ranged from 25.5kg per hectare in Malta to -12.2kg per hectare in Hungary. A similar pattern (to that
for nitrogen balances) was observed for the phosphorus balance, with Malta, Cyprus and several countries in
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north western Europe having the highest surpluses, while a deficit was recorded in eight of the Member States
(all of which were either Member States that joined the EU in 2004 or 2007 or countries from southern Europe).
Comparing the average phosphorus balance for the period from 2000 to 2004 with that for 2005 to 2008, the
biggest reductions in the phosphorus balance were generally recorded among those Member States that reported
some of the highest phosphorous surpluses; in particular, Belgium, Slovenia and the Netherlands. On the other
hand, there were only two countries that reported an increase in their phosphorus surplus over the period under
consideration – Poland and Norway.

Data sources and availability
Data on the estimated consumption of nutrients contained in manufactured fertilisers were provided by Fertilizers Europe , the European trade association of fertiliser manufacturers. The methodology used for the
collection of these statistics is harmonised across countries and was developed as a forecasting exercise within
the industry. It relies on the estimation of application rates by crop at a national and sometimes regional level
by experts; figures are then multiplied by estimated cropping areas. The estimates for total consumption are
reconciled with the quantities of fertilisers that are actually sold; allowance is made for changes in stocks causing
differences between sales and consumption. Annual data are available for nearly all EU Member States, as well
as Norway. Data on fertiliser use are broken down by nutrient type: nitrogen (N), phosphorus (P), phosphate
(P2O5), potassium (K), potash (K2O).
Official data on the quantities of nutrients contained in fertilisers were generally provided by national statistical offices (for Luxembourg they were provided by the Ministry of Agriculture). The data were provided
under the framework of the Joint Eurostat/OECD Questionnaire on agri-environmental indicators and of the
Eurostat/OECD gross nutrient balances data collection exercise. At present no harmonised European statistics
on mineral fertiliser use are available from official sources. As such, different data sources were used to compile
the dataset and therefore comparability may not be high. Some countries have carried out farm surveys, others
have estimated consumption from statistics on production and trade of mineral fertilisers.
A gross nutrient balance is calculated as the total nutrient input to the soil minus the total nutrient output
from the soil. The gross nutrient balance per hectare is derived by dividing the total balance by the reference
area (in this case that of agricultural land). The reference area for the data presented in this article relates to
the sum of area for arable land, permanent grassland and land under permanent crops. For some countries,
gross nutrient balances were estimated by Eurostat, and afterwards approved by national authorities.
Inputs for the gross nutrient balance include fertilisers (both organic and inorganic), manure production (animal
excretion), manure withdrawals (exports, processed as industrial waste, non-agricultural use, etc.), changes in
manure stocks and manure imports. Other inputs include seeds and planting material, atmospheric nutrient
deposition and (for nitrogen only) biological fixation by leguminous crops (such as clover, soya beans, etc.).
Outputs of the gross nutrient balance include harvesting crops (for example, cereals, dried pulses, root crops,
industrial crops, vegetables, fruit), the harvest and grazing of fodder (from arable land, permanent and temporary pasture), crop residuals removed from the field. Nutrient inputs and outputs are estimated for each item of
the balance by multiplying basic data (such as crop area, crop production, livestock numbers) with coefficients
to convert the data into nutrient contents.

Context
Fertilisers contain important nutrients, such as nitrogen (N), phosphorus (P) and potassium (K), which plants
absorb from the soil for their growth. Fertilisers are often considered as an essential input in agricultural production. In addition to livestock manure (which may be used as an organic fertiliser), most non-organic farms
also apply large amounts of manufactured mineral fertilisers. When the amount of fertiliser applied exceeds the
plants’ nutritional requirements, there is a greater risk of nutrient losses from agricultural soils into ground and
surface water. The resulting higher concentration of nutrients (eutrophication) can cause serious degradation
of ecosystems. In addition to the problems associated with eutrophication, fertilisers may also have adverse
environmental effects resulting from their production processes. More specifically, nitrogenous fertilisers — the
most commonly consumed fertilisers — require large amounts of energy to be produced leading potentially to
higher levels of greenhouse gas emissions. In a different way, phosphorus and potash fertilisers also have an
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environmental impact, since the raw materials used to produce them are mined, therefore potentially leading
to landscape destruction, water contamination, excessive water consumption or air pollution.
The gross nutrient balance provides an insight into the links between agricultural nutrient use, losses of nutrients
into the environment, and the sustainable use of soil nutrient resources. In order to estimate the risk of nutrient
loss, the consumption of manufactured fertilisers should be combined with other nutrient inputs. In addition,
the nutrient requirements (and hence consumption) of plants are influenced by previous land management, soil
type and climatic factors, and they vary from one crop to another.
The gross nutrient balance only provides an indication of the potential risks to the environment (air, water
and soil), as the actual risks depend on a range of factors including climatic conditions, soil type and characteristics, soil saturation, and management practices such as drainage, tillage and irrigation. The gross nutrient
balance may be used to represent the difference between nutrients applied to the soil and nutrients removed by
crops; it reflects the risks associated with nutrients either leaching into the soil and water or being released into
the atmosphere.
The complex relationship between agriculture and the environment has resulted in environmental concerns and
safeguards being integrated within the EU’s common agricultural policy (CAP) , with particular attention being
paid to reducing the risks of environmental degradation through cross-compliance criteria (as a condition for
benefiting from direct payments, farmers must comply with certain requirements, some related to environmental
protection) and targeted agri-environmental measures, in order to enhance the sustainability of agro-ecosystems.
The importance attached to assessing the interaction between agriculture and the environment is underlined
by a European Commission Communication, titled ’ Development of agri-environmental indicators for monitoring the integration of environmental concerns into the common agricultural policy ’ (COM(2006) 508 final),
containing a list of 28 agri-environmental indicators which portray farming practices, agricultural production
systems, pressures and risks to the environment, and the state of natural resources.
In order to limit the environmental damage associated with excess nutrient application, such as eutrophication, a number of legislative measures have been taken, such as the adoption of the nitrates Directive and
the water framework Directive, covering the designation of nitrate-vulnerable zones where Member States have
imposed regulatory limits on the load and timing of fertiliser spreading on agricultural land.

Further Eurostat information
Publications
• Agricultural statistics: Main results - 2009-10
• Agricultural statistics: Main results - 2008-09
• Agricultural statistics: Main results - 2007-08
• Environmental statistics and accounts
• Farm data needed for agri-environmental reporting
• From farm to fork - Focus on sustainable agriculture and fisheries statistics - SIGMA - The Bulletin of
European Statistics, 01/2010

Main tables
• Agri-environmental indicators (t_aei) :
Consumption estimate of manufactured fertilizers: Nitrogen (tonnes of N) (source: Fertilizers Europe) (tag00090)
Consumption estimate of manufactured fertilizers: Phosphorus (tonnes of P) (source: Fertilizers Europe)
(tag00091)
Consumption estimate of manufactured fertilizers: Potassium (tonnes of K) (source: Fertilizers Europe)
(tag00092)
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Database
• Agri-environmental indicators (aei) :
Farm management (aei_fm):
Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) (aei_fm_manfert)
Use of inorganic fertilizers (aei_fm_usefert)
Pressures and risks (aei_pr):
Gross Nutrient Balance (aei_pr_gnb)

Dedicated section
• Agri-Environmental Indicators

Methodology / Metadata
• Gross Nutrient Balance (ESMS metadata file - aei_pr_gnb_esms)

Source data for figures (MS Excel)
• Fertiliser consumption and nutrient balance statistics: tables and figures

External links
• European Commission - Agriculture and Rural Development
• Food and Agriculture Organization of the United Nations - Natural Resources &amp; Environment
• OECD - Agri-Environmental Indicators and Policies

See also
• Agri-environmental statistics
• Agri-environment indicators - essential tools to assess EU agricultural policy
• Agricultural census
• Cropping and livestock pattern statistics
• Farm structure
• Nitrogen balance in agriculture
• Phosphorus balance in agriculture
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Fishery statistics
Data from September 2012, most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Fishing fleet, 2010 (1) - Source: Eurostat (fish_fleet)

Table 1: Total catches in all fishing regions, 2000-2010(1 000 tonnes live weight) - Source: Eurostat (fish_ca_00)
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Figure 2: Catches by fishing region, EU-27, 2011 (1)(%, based on tonnes) - Source: Eurostat (fish_ca_main)

Table 2: Aquaculture production, 2000-2010(1 000 tonnes live weight) - Source: Eurostat (fish_aq_q) and
(fish_aq_08)
This article gives an overview of recent statistics relating to fishing fleets, fish catches and aquaculture production in the European Union (EU) . Fish are a natural, biological, mobile (sometimes over wide distances) and
renewable resource. Aside from fish farming, fish cannot be owned until they have been caught. For this reason,
fish stocks continue to be regarded as a common resource, which needs to be managed collectively. This has
led to a range of policies that regulate the amount of fishing, as well as the types of fishing techniques and gear
used in fish capture.

Main statistical findings
By far the largest fishing fleets among the EU Member States, in terms of power, were those from Italy, France,
Spain and the United Kingdom; in 2010, the fishing fleets of each of these countries had a collective power of
between 0.8 million kW and 1.1 million kW. In terms of tonnage, however, the Spanish fishing fleet was by far
the largest (415000 gross tonnes), which was at least twice the size of the fleets in the United Kingdom, Italy
or France. The fishing fleets of Norway and Iceland were also relatively large. Indeed, the fleet in Norway had
more power (1.2 million kW) than any of the fleets from the EU Member States, while in tonnage terms the
Norwegian fleet (366000) was smaller only than the Spanish one – see Figure 1.

eurostat

Archive Agriculture, environment, energy and transport statistics

41

Having peaked in 2001 at 6.9 million tonnes of live weight the total EU-27 catch has fallen every year since;
the total catch in 2010 was 28.8% less than in 2001. Total catches by the fishing fleets of Denmark, Spain,
the United Kingdom and France accounted for just over half (53.2%) of all the catches made by EU-27 fishing
fleets in 2010. This represented the highest combined share of these four Member States since 2004, having
been close to 60% between 2000 and 2002 before falling to a low point just under 50% in 2007 – see Table 1.
Among the 15 Member States that had a catch of at least 100000 tonnes in 2001, the largest percentage falls
in the catch between 2001 and 2010 were recorded in Denmark (-45.2%) and the Netherlands (-44.9%), while
the total catch fell by about one third in France, Poland, Spain and Sweden. For comparison, during the same
period of time the Icelandic catch fell 46.9% while that in Norway fell just 4.6%; the combined Icelandic and Norwegian catch was equivalent to 67.8% of the EU-27 catch in 2001 and rose to a level equivalent to 73.6% by 2010.
Some 71.5% of the catches made by the EU-27 in 2011 were in the north east Atlantic, with the eastern
central Atlantic the second largest fishing area – see Figure 2.
The level of aquaculture production in the EU-27 remained stable during the period from 2000 to 2010, with
annual output of between 1.25 and 1.4 million tonnes. The five largest aquaculture producers among the EU
Member States were Spain, France, the United Kingdom, Italy and Greece, which together accounted for around
three quarters (75.2%) of total aquaculture production in 2010. Among the non-member countries included in
Table 2 aquaculture production was extremely large in Norway where it was higher than the combined output
of the five largest EU Member States. The aquaculture output of Turkey was also quite substantial in 2008,
similar in magnitude to that of Italy and larger than that of Greece.
The development of aquaculture production between 2000 and 2010 followed different patterns across the EU
Member States. Production in the Netherlands was almost halved between 2000 and 2008 before rebounding
in 2009 and 2010, while there were relatively large reductions in aquaculture output between 2000 and 2010 in
Germany, Italy, Denmark, Spain and France. In contrast, aquaculture output increased overall by 32.1% in the
United Kingdom and rose by 24.1% in Greece. Norwegian aquaculture production more than doubled between
2000 and 2010.

Data sources and availability
Fishery statistics are collected from official national sources either directly by Eurostat for the members of the
European Economic Area (EEA) or indirectly through other international organisations for other countries.
The data are collected using internationally agreed concepts and definitions developed by the coordinating
working party on fishery statistics (CWP) , comprising Eurostat and several other international organisations
with responsibilities in fishery statistics. The flag of the fishing vessel is used as the primary indication of the
nationality of the catch, though this concept may vary in certain circumstances.
In general, the data refer to the fishing fleet size on 31 December of the reference year. The data are derived from national registers of fishing vessels which are maintained pursuant to Regulation 26/2004 which
contains information on the vessel characteristics – the administrative file of fishing vessels is maintained by the
European Commission ’s Directorate-General for Maritime Affairs and Fisheries .
There has been a transition in measuring the tonnage of the fishing fleet from gross registered tonnage (GRT)
to that of gross tonnage (GT). This change, which has taken place at different speeds within the national
administrations, gives rise to the possibility of non-comparability of data over time and of non-comparability
between countries.
Catches of fishery products include items taken for all purposes (commercial, industrial, recreational and subsistence) by all types and classes of fishing units operating both in inland, inshore, offshore and in high-seas
fishing areas. The catch is normally expressed in live weight and derived by the application of conversion factors
to the landed or product weight. As such, catch statistics exclude quantities which are caught and taken from
the water (that is, before processing) but which, for a variety of reasons, are not landed.
Geographical fishing areas are defined for a number of specific areas of water, including:

• the north east Atlantic, which is roughly the area to the east of longitude 42°West and north of latitude
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36°North, including the waters of the Baltic Sea;
• the north west Atlantic, which is the region that is roughly the area to the west of longitude 42°West and
north of latitude 35°North;
• the eastern central Atlantic, which is the region to the east of longitude 40°West between latitudes 36°North
and 6°South;
• the Mediterranean and the Black Sea (also known as Food and Agriculture Organisation (FAO) major
fishing area 37), which comprises the Mediterranean Sea and the adjacent Black Sea.
Aquaculture is the farming of aquatic organisms including fish, molluscs, crustaceans and aquatic plants. Farming implies some form of intervention in the rearing process to enhance production, such as regular stocking,
feeding and protection from predators. Farming also implies individual or corporate ownership of, or rights
resulting from contractual arrangements to, the stock being cultivated.

Context
The first common European policy measures in the fishing sector date from 1970. They set rules for access
to fishing grounds, markets and structures. All these measures became more significant when, in 1976, the
Member States followed an international movement and agreed to extend their rights to marine resources from
12 to 200 miles from their coasts.
After years of difficult negotiations, the common fisheries policy (CFP) , the EU’s instrument for the management of fisheries and aquaculture, was born in 1983. The CFP sets maximum quantities of fish that can be
safely caught every year: the total allowable catch (TAC). Each country’s share is called a national quota.
The CFP was reformed in 2002 to deal with the environmental, economic and social dimensions of fishing.
Common measures were agreed in four areas:

• the conservation of stocks/environmental impact – to protect fish resources by regulating the amount of
fish taken from the sea, by allowing young fish to reproduce, and by ensuring that measures are respected;
• structures and fleet management (such as vessels, port facilities and fish processing plants) – to help the
fishing and aquaculture sectors adapt their equipment and organisations to the constraints imposed by
scarce resources and the market;
• the organisation of the market for fish in the EU – to maintain a common organisation of the market in
fish products and to match supply and demand for the benefit of both producers and consumers;
• and external fisheries policy – to set-up fisheries agreements and to negotiate at an international level
within regional and international fisheries organisations for common conservation measures in deep-sea
fisheries.
The 2002 reform identified the need to limit fishing efforts, the level of catches, and to enforce certain technical
measures. To ensure sustainable fishing, it is not only the quantity of fish taken from the sea that is important,
but also their species, size, and the techniques used in catching them, as well as the areas where they are caught.
The European fisheries fund (EFF) has a budget of around EUR 3800 million and covers the period 2007
to 2013. It aims to support the objectives of the CFP by:

• supporting sustainable exploitation of fisheries resources and a stable balance between these resources and
the capacity of Community fishing fleet;
• strengthening the competitiveness and the viability of operators in the sector;
• promoting environmentally-friendly fishing and production methods;
• providing adequate support to people employed in the sector;
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• fostering the sustainable development of fisheries areas.
The CFP is considered, by many, to be in need of further reform, essentially because of the depletion of fish
stocks, the overall threat to the marine ecosystem and the resulting impact on the fishing industry and dependent communities. The European Commission’s proposals for the reform of the CFP were published in July
2011 (COM(2011) 417 final). The proposals aim to secure fish stocks and the future of the fishing industry.
Targets and timeframes to stop overfishing have been proposed; one of the aims is to bring all fish stocks to
a sustainable level by 2015. Financial support will only be granted to environmentally-friendly initiatives contributing to smart and sustainable growth. A package of legislative proposals was put forward by the European
Commission, including proposals for Regulations concerning

• the common fisheries policy (COM(2011) 425 final) and;
• the common organisation of the markets in fishery and aquaculture products (COM(2011) 416 final).
Later in 2011 the European Commission completed this package with a proposal for a Regulation concerning
the European maritime and fisheries fund (COM(2011) 804 final).

Further Eurostat information
Publications
• Agriculture and fishery statistics – Main results - 2009-2010 pocketbook
• Fishery statistics – Data 1995-2008 (Pocketbook)
• Fishery statistics – Data 1990-2006 (Pocketbook)
• Statistical data on the landings of fishery products in Member States and European Economic Area
countries for 2008 - Data in focus 16/2010
• The EU-27 fishing fleet continued to decline in 2008 – Data 2005-2008 - Statistics in focus 49/2009

Main tables
• Fisheries
Catches in all fishing regions (tag00076)
Catches in the north-west Atlantic (tag00079)
Catches in the north-east Atlantic (tag00078)
Catches in the eastern central Atlantic (tag00080)
Catches in the Mediterranean (tag00081)
Aquaculture production, Total (tag00075)
Fishing fleet, Total engine power (tsdnr420)
Fishing fleet, Total tonnage (tag00083)
Fishing Fleet, Number of Vessels (tag00116)

Database
• Fisheries
Catches by fishing area (fish_ca)
Aquaculture production (fish_aq)
Total Fishery Production (Catch + Aquaculture) (fish_pr)
Landings of fishery products (fish_ld)
Fishing fleet (fish_fleet)
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Dedicated section
• Fisheries

Methodology/Metadata
• Aquaculture production [ESMS metadata file - fish_aq_esms]
• Catches by fishing area [ESMS metadata file - fish_ca_esms]
• Fishing fleet [ESMS metadata file - fish_fleet_esms]
• Landings of fishery products [ESMS metadata file - fish_ld_esms]
• Total Fishery Production (Catch + Aquaculture) [ESMS metadata file - fish_pr_esms]

Other information
Catch statistics :

• Regulation 216/2009 on the submission of nominal catch statistics by Member States fishing in certain
areas other than those of the North Atlantic
• Regulation 217/2009 on the submission of catch and activity statistics by Member States fishing in the
North-West Atlantic
• Regulation 218/2009 on the submission of nominal catch statistics by Member States fishing in the northeast Atlantic
Aquaculture :

• Regulations 788/96 and 762/2008 on the submission by Member States of statistics on aquaculture production
Landings :

• Regulation 1921/2006 on the submission of data on the landings of fishery products in Member States
Fishing fleet :

• Regulation 26/2004 on the Community fishing fleet register

Source data for tables and figures (MS Excel)
• Fishery statistics: tables and figures

External links
• European Commission - Fisheries
• Europa - Policy areas - Maritime affairs and fisheries
• FAO - Coordinating Working Party on Fishery Statistics (CWP)

See also
• Agriculture, forestry and fisheries introduced
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The EU in the world - agriculture, forestry and fisheries
Data from June - July 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article is part of a set of statistical articles based on the Eurostat publication The EU in the world
2013 .
The article focuses on statistics related to agriculture, forestry and fishing in the European Union (EU) and in
the 15 non-EU countries from the Group of Twenty (G20) and gives an insight into the European economy and
society in comparison with the major economies in the rest of the world, especially with the EU’s counterparts
in the so-called Triad , the US and Japan, and with the BRIC countries Brazil, Russia, India and China (or
BRICS if South-Africa is also included).

Table 1: Production of roundwood and sawnwood, 2000-2010 (1)(1 000 m³)Source: Eurostat (tag00072)
(tag00073) and the Food and Agriculture Organisation of the United Nations (FAOSTAT: Forestry)

Figure 1: Forest as a share of land area, 2009(%)Source: Eurostat (for_area) and the Food and Agriculture
Organisation of the United Nations (FAOSTAT: Resources)
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Table 2: Fish catches and aquaculture production, 2000-2010(tonnes)Source: Eurostat (tag00075) (tag00076)
and the Food and Agriculture Organisation of the United Nations (FishStatJ)

Figure 2: Production (fish catch and aquaculture) per inhabitant, 2010 (1)(kg per inhabitant)Source: Eurostat
(tag00075) (tag00076), the Food and Agriculture Organisation of the United Nations (FishStatJ and FAOSTAT:
Population) and the United Nations Department of Economic and Social Affairs (Demographic statistics)

Figure 3: Share of economically active population in agriculture, 2010 (1)(%)Source: the Food and Agriculture
Organisation of the United Nations (FAOSTAT: Population)
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Figure 4: Agricultural area as share of land area, 2009 (1)(%)Source: Eurostat (demo_r_d3area)
(ef_lu_ovcropaa) and the Food and Agriculture Organisation of the United Nations (FAOSTAT: Resources)

Table 3: Agricultural area, 1999 and 2009Source: Eurostat (demo_r_d3area) (ef_lu_ovcropaa) (ef_ov_lusum)
(ef_mporganic) and the Food and Agriculture Organisation of the United Nations (FAOSTAT: Resources)

Table 4: Production of selected vegetables, 2010(1 000 tonnes)Source: Eurostat (apro_cpp_fruveg) and the
Food and Agriculture Organisation of the United Nations (FAOSTAT: Production)
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Figure 5: Production of cereals, 2000 and 2010 (1)(million tonnes)Source: Eurostat (apro_cpp_crop) and the
Food and Agriculture Organisation of the United Nations (FAOSTAT: Production)

Table 5: Meat and milk production, 2010(1 000 tonnes)Source: Eurostat (tag00044) (tag00042) (tag00043)
(tag00045) (tag00037) and the Food and Agriculture Organisation of the United Nations (FAOSTAT: Production)

Figure 6: Milk production per inhabitant, 2010(kg per inhabitant)Source: Eurostat (tag00037) and the Food
and Agriculture Organisation of the United Nations (FAOSTAT: Production and population)

Main statistical findings
Forestry
The EU27 was in 2010 the largest producer of roundwood within the G20
Forests occur under a huge variety of climatic, geographic, ecological and socio-economic conditions and are an
essential part of the natural environment. They have an impact on water resources, act as a stabiliser for the
Earth’s climate, provide shelter to animal and plant life, provide food, medicinal and cosmetic resources, genetic
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breeding stock, seeds for cultivation, wood and similar materials to be used for manufacturing, construction
and as a fuel. Forestry also provides employment in many rural areas and diverse opportunities for outdoor
recreation attracting tourists. Roundwood production in the EU27 reached 420.8 million m3in 2010, making
the EU27 the largest producer within the G20 – see Table 1. Forest cover within the EU extended to 156.9
million hectares in 2009, around 37.7% of all land area.

Fisheries
The largest fish catch among G20 members in 2010 was reported for China, around three times
the level for the EU27
Aside from fish farming, fish are not owned until they have been caught, and so fish stocks continue to be
regarded as a common resource, requiring collective management. This has led to a range of policies and international agreements that regulate the amount of fishing, as well as the types of fishing techniques and gear used
to catch fish. The total fish catch in the EU27 was 5.1 million tonnes in 2009, about one quarter less than in
2000 – see Table 2. The largest fish catch among G20 members in 2010 was reported for China, around three
times the level for the EU27. Aquaculture production in the EU27 was 1.3 million tonnes in 2009, similar in size
to the production in South Korea, but far behind that of China, Indonesia and India. Relative to population
size, the EU27’s combined fish catch and aquaculture production was 12.7 kg per inhabitant in 2009, a relatively
low level compared with most G20 members.

Labour force in agriculture
Less than one tenth of the labour force were active in agriculture, hunting, fishing and forestry
in most G20 members in 2010
Less than one tenth of the labour force were active in agriculture, hunting, fishing and forestry in most G20
members in 2010, although this share rose to more than two fifths in Indonesia, more than one half in India,
and reached three fifths in China. Among the four EU Member States that are members of the G20, the share
of the labour force active in agriculture, hunting, fishing and forestry ranged from 1.5% in the United Kingdom
to 3.3% in Italy — according to data from the United Nations’ Food and Agricultural Organisation .

Agricultural area
The agricultural area of the EU27 was in 2007 approximately 10% more than the forest area
The agricultural area of the EU27 was 172.5 million hectares in 2007, approximately 10% more than the forest
area: the share of land area used for agriculture (shown in Figure 4) can be compared with the similar analysis
for forests (see Figure 1). Around two fifths of the land area in the EU27 in 2009 was used for agriculture,
around half the share that was used in South Africa and Saudi Arabia. Among the G20 members the most
extensive agricultural areas were recorded for China, Australia and the United States, all with more than 400
million hectares.
Around one tenth of the agricultural land in the EU27 was equipped for irrigation in 2007. Irrigation supports the production of crops, and is essential in some areas. While irrigation may be expected to increase crop
production, it can have harmful environmental impacts, for example, if the water used is not from a sustainable source. Among the G20 members the highest proportion of agricultural area equipped for irrigation was
recorded in Japan, followed by South Korea and India. The EU27, South Korea and Russia all recorded a fall
in their share of agricultural area equipped for irrigation between 1999 and 2009 (2007 for the EU27), whereas
the largest increases in percentage point terms were in Japan and India.
The organic area includes land fully converted to organic farming and areas under conversion; organic farming
places the highest emphasis on environmental and wildlife protection and animal welfare considerations. The
organic area reached 3.1% of the total agricultural area in the EU27 (2007 data), a share comparable with the
share recorded in 2009 for Argentina and Australia among the G20 members.
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Agricultural products
The EU27 had the largest production of cows’ milk among G20 members in 2010
The production of a range of different vegetables across the G20 members for 2010 is presented in Table 4.
Four G20 members together produced more than three quarters of the production of cereals among the G20
members in 2010, with production in China approaching 500 million tonnes – see Figure 5. More than half
of the total meat production in Argentina and Australia was cattle meat, while similar levels of specialisation
were recorded in China, South Korea and the EU27 for pig meat, and in Saudi Arabia, Turkey, Indonesia,
Brazil, South Africa and India for poultry meat. The EU27 had the largest production of cows’ milk among
G20 members in 2010 and the third highest ratio of production per inhabitant (see Figure 6).

Data sources and availability
The statistical data were mainly extracted during June and July 2012.
The indicators are often compiled according to international – sometimes global – standards, for example,
UN standards for national accounts and the IMF ’s standards for balance of payments statistics. Although
most data are based on international concepts and definitions there may be certain discrepancies in the methods used to compile the data.
EU27 and euro area data
Almost all of the indicators presented for the EU27 and EA-17 aggregates have been drawn from Eurobase,
Eurostat’s online database. Eurobase is updated regularly, so there may be differences between data appearing
in this publication and data that is subsequently downloaded. In exceptional cases some indicators for the EU
have been extracted from international sources, for example, when values are expressed in purchasing power
parities. Otherwise, European Commission sources have been used.
G20 countries from the rest of the world
For the 15 G20 countries that are not members of the EU, the data presented have generally been extracted from
a range of international sources listed in the Introduction . In a few cases the data available from these international sources have been supplemented by data for individual countries from national statistics authorities. For
some of the indicators a range of international statistical sources are available, each with their own policies and
practices concerning data management (for example, concerning data validation, correction of errors, estimation
of missing data, and frequency of updating). In general, attempts have been made to use only one source for
each indicator in order to provide a comparable analysis between the countries.

Context
Issues related to agriculture, forestry and fishing go far beyond their simple economic function, reflecting the role
of these sectors within society and the contribution and impact of their resources on the environment. Among
the many issues of importance are the protection of the environment, sustainable practices for farming, forestry
and fishing, food safety and security, animal welfare and broader perspectives relating to rural development.

Further Eurostat information
Publications
• Agriculture and fishery statistics - Main results - 2009-10
• Fishery Statistics - Data 1995-2008
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• Food: from farm to fork statistics
• The EU in the world 2013
• The European Union and the BRIC countries

Main tables
• Agriculture (t_agri) , see:
Agricultural products (t_apro)
Milk and milk products (t_apro_mk)
Collection of cow’s milk (tag00037)
Livestock and meat (t_apro_mt)
Production of meat: pigs (tag00042)
Production of meat: cattle (tag00044)
Production of meat: sheep and goats (tag00045)
Production of meat: poultry (tag00043)
• Forestry (t_for) , see:
Roundwood production (tag00072)
Total sawnwood production (tag00073)
• Fisheries (t_fish) , see:
Catches in all fishing regions (tag00076)

Database
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)
Structure of agricultural holdings 2010 (ef_2010)
Farm management and practises (ef_mp)
Organic farming: number of farms, areas with different crops and heads of different types of
animals by agricultural size of farm (UAA) and NUTS 2 regions (ef_mporganic)
Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Overview of agricultural holdings (ef_ov)
Land use summary (ef_ov_lu)
Land use: Number of farms and areas by size of farm (UAA) and LFA status (ef_ov_lusum)
Land Use (ef_lu)
Land use overview (ef_lu_ov)
Farmland: number of farms and areas by size of farm (UAA) and NUTS 2 regions (ef_lu_ovcropaa)
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Crops products (excluding fruits and vegetables) (annual data) (apro_cpp_crop)
Fruits and vegetables (annual data) (apro_cpp_fruveg)
• Forestry (for) , see:
Sustainable forest management (for_sfm)
Assets (for_sfmas)
Forest area (for_area)
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Dedicated section
• Agriculture
• Fisheries
• Forestry

External links
• Food and Agriculture Organization of the United Nations
• FAOSTAT
• FishStatJ - software for fishery statistical time series - Fisheries and Aquaculture Department
• United Nations Department of Economic and Social Affairs
• Demographic and Social Statistics

See also
• Other articles on The EU in the world
• All articles on the non-EU countries
• Agricultural output, price indices and income
• Farm structure statistics
• Forestry statistics
• Fishery statistics
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Agricultural census introduction
An agricultural census is a survey collecting information about all agricultural holdings in a given country. Its
objective is to present an updated picture of the structure of agricultural activities, from an economical, social
and environmental point of view. Topics normally covered in an agricultural census are:

Table 1: Number of agricultural holdings in Agricultural censuses 1970-2000 (in 1000)
• the size of the farms;
• the type of crops;
• the number and type of livestock;
• the labour force involved in the farm work.

Agricultural census 2010
The Food and Agriculture Organization (FAO) of the United Nations is currently organising the ninth round
of the World Agricultural Census (2010). These have been taking place every 10 years since 1930. Eurostat
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, the statistical office of the European Union (EU) , has followed FAO’s recommendation on the world-wide
decennial agricultural census since the 1970 round. Additionnally, Eurostat has also carried out intermediate
surveys every 2/3 years. These surveys, known as " Farm structure survey (FSS) ", have made it possible to
assess and monitor European agriculture.
The 2010 Agricultural census is currently launched in the EU countries and in the EFTA countries, using
common rules and procedures. Three countries have started to conduct the census in 2009: Greece, Spain and
Portugal. The forecasts for data dissemination of first results are mid-2011, for Greece, Spain and Portugal, or
mid-2012 for the rest of the countries.
Harmonised EU results should be available by the end of 2012, beginning of 2013 .
First EU results are available here: Agricultural census 2010 - provisional results

Provisional national results
Details on national censuses and some provisional results are available through the following links:

• Austria: Agrarstrukturerhebung 2010 ;
• Bulgaria:
• Census of agricultural holdings in the Republic of Bulgaria in 2010 - Preliminary results ;
• www.agrobroene.bg ;
• Czech Republic: Strukturální šetření v zemědělství a metody zemědělské výroby AGC 2010 ;
• Estonia: 2010 Agricultural census ;
• Finland: Maatalouslaskenta 2010 ;
• France: Recensement agricole 2010 ;
• Germany:
• Erste Ergebnisse der Landwirtschaftszählung 2010 ;
• Landwirtschaftszählung 2010 (Deutsch);
• Census of Agriculture 2010 (English);
• Greece: Απογραφή Γεωργίας &amp; Κτηνοτροφίας 2009 ;
• Hungary:
• Magyarország mezőgazdasága, 2010 - Analytical description ;
• Magyarország mezőgazdasága, 2010 - táblázatok - Tables
• Ireland: Census of Agriculture 2010 ;
• Italy: Censimentoagricoltura 2010 ;
• Latvia: Agricultural census 2010
• Lithuania: 2010 agricultural census of the Republic of Lithuania
• Netherlands
• Agriculture - Crops, livestock and land use by general farm type and region ; Landbouw; gewassen, dieren
en grondgebruik naar hoofdbedrijfstype, regio

eurostat

Archive Agriculture, environment, energy and transport statistics

55

• Agriculture - Labour force by region ; Landbouw; arbeidskrachten naar regio
• Landbouw; gewassen, dieren en grondgebruik naar regio
• Landbouw; gewassen, dieren en grondgebruik naar gemeente
• Landbouw; gewassen, dieren en grondgebruik naar bedrijfstype, nationaal
• Landbouw; klassenindeling gewassen, dieren en grondgebruik naar regio
• Landbouw; economische omvang naar omvangsklasse, bedrijfstype
• Landbouw; economische omvang naar omvangsklasse, hoofdbedrijfstype, regio
• Landbouw; bedrijven met verbredingsactiviteiten, hoofdbedrijfstype, regio
• Norway:
• Landbrukstelling 2010 ;
• Census of Agriculture 2010 - Preliminary figures ;
• Census 2010 - Preliminary figures on holdings
• Poland: Powszechny Spis Rolny 2010 ;
• Portugal:
• Recenseamento agricola 2009 ;
• What has changed in Portuguese Agriculture over the last ten years - INE press release of 15 December
2010;
• Slovenia:
• PopisKmetijstva 2010 (information on the Census);
• Agricultural census 2010 - Provisional data ;
• Sweden: Jordbruksverket statistikdatabas ;
• United Kingdom: June survey of agriculture and horticulture

Further Eurostat information
Publications
• Agricultural statistics: Main results - 2008-09

Main tables
• Agriculture (t_agri) , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)
Overview of agricultural holdings (ef_ov)
Land Use (ef_lu)
Livestock (ef_ls)
Special interest topics (ef_so)
Standard gross margin (SGM) coefficients used for typology (ef_tsgm)
Standard output (SO) coefficients used for typology (ef_tso)
Structure of agricultural holdings by region, main indicators (ef_r_main)
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Dedicated section
• Ad hoc tables from the farm structure survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Agricultural censuses 1970-2000, number of holdings

Other information
• Regulation 1166/2008 of 19 November 2008 on farm structure surveys and the survey on agricultural
production methods and repealing Council Regulation 571/88
• Regulation 1200/2009 of 30 November 2009 implementing Regulation 1166/2008 on farm structure surveys
and the survey on agricultural production methods, as regards livestock unit coefficients and definitions
of the characteristics

See also
• Agricultural census 2010 - provisional results
• Agri-environmental statistics
• All farm structure articles by country
• Farm structure evolution

External links
• Food and Agriculture Organization of the United Nations (FAO) - Main results by country
• Food and Agriculture Organization of the United Nations (FAO) - World Census of Agriculture
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Agricultural census 2010 - provisional results
Data from May-September 2011. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Number of Agricultural Holdings, 2000-2010
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Table 2: Utilised agricultural area (1000 ha), 2000-2010
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Table 3: Cattle (bovine animals) (1000 heads), 2000-2010
This article presents the first results of the Agricultural census carried out in the European Union (EU) Member States, Norway, Switzerland, Croatia and Montenegro in 2010 (with the exceptions of Greece, Portugal and
Spain, where the reference year of the census was 2009).
The preliminary results of this huge statistical operation, covering the structure of the European agricultural
sector, are now already available for most of the countries. As soon asfurther provisional results come in, this
article will be updated.

Main statistical findings
Number of holdings
In the last decade there has been a general tendency for reduction of the number of agricultural holdings in the
European Union.
From 2003 to 2007 the Farm structure survey observed a 8.8% reduction in the number of farms.
In most of the countries for which the data is available, this tendency continues in 2010 (Malta and Sweden are the exceptions).

eurostat

Archive Agriculture, environment, energy and transport statistics

60

Utilised agricultural area
The area that is utilised by agriculture has been relatively stable within the EU - there is a slight tendency for
increase in the 12 new Member States , while a small decrease in the old Member States ( EU-15 ).
The provisional results for 2010 confirm this general tendency.

Cattle
Cattle represents close to 50% of the European livestock units . The provisional results available show a reduction in the number of heads of cattle, that matches the trend verified over the past decade.

Data sources and availability
The values for Portugal are the final results of the 2009 Agricultural census, while the numbers for other presented countries are provisional.

Calendar for delivery of final results
The final results for all EU countries are to be delivered to Eurostat in the course of 2011 and 2012 and are
foreseen to be all available during 2013.
The datasets will be included in the database as soon as they have been validated by Eurostat.

Further Eurostat information
Database
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm structure survey

Source data for tables on this page (MS Excel)
• Download Excel file

Other information
• Regulation 1166/2008 of 19 November 2008 on farm structure surveys and the survey on agricultural
production methods and repealing Council Regulation 571/88
• Regulation 1200/2009 of 30 November 2009 implementing Regulation 1166/2008 on farm structure surveys
and the survey on agricultural production methods, as regards livestock unit coefficients and definitions
of the characteristics
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See also
• Agricultural census for links to national websites providing first results of the Agricultural census 2010
• All articles on farm structure
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Agricultural census in Portugal
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2010. The FSScollectsinformation on the structural characteristics of the agricultural holdings
(land use, livestock and labour force)andis carried out by all European Union Member States every 10 years
as an Agricultural census , with two or three additional, intermediate sample surveys carried out in-between.In
Portugal, the present analysis of the farm structure includes a comparison with the previous (2000) Agricultural
census. Although the reference years of the Agricultural census in Portugal were 1999 and 2009 respectively,
the common designation is Agricultural census 2000 and 2010.

Table 1: Farm structure, key indicators, Portugal, 2000 and 2010Source: Eurostat (ef_kvaareg) (ef_ov_kvaa)
(demo_pjan) and FSS 2000 and 2010

Table 2: Farm structure, key indicators, by NUTS 2 regions, Portugal, 2000 and 2010Source: Eurostat
(ef_kvaareg) (ef_ov_kvaa) and FSS 2000 and 2010
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Figure 1: Number of holdings and Utilised Agriculture Area (UAA) by UAA size classes, Portugal, 2010
(%)Source: Eurostat (ef_kvaareg) (ef_ov_kvaa)

Table 3: Economic size of the farm by standard output size classes, Portugal, 2007 and 2010 (EUR)Source:
Eurostat FSS, 2007 and 2010

Figure 2: Number of holdings by main type of farming, Portugal, 2010 (%)Source: Eurostat (ef_kvftreg)
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Figure 3: Standard Output by main type of farming, Portugal, 2010 (%)Source: Eurostat (ef_kvftreg)

Figure 4: Utilised Agricultural Area by land use, Portugal, 2000 and 2010 (%)Source:
(ef_lu_ovcropaa) (ef_oluaareg)
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Table 4: Utilised Agricultural Area by land use, Portugal, 2000 and 2010Source: Eurostat (ef_lu_ovcropaa)
(ef_oluaareg)

Figure 5: Livestock by main types, Portugal, 2000 and 2010 (%)Source: Eurostat FSS, 2000 and 2010
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Table 5: Number of holdings with livestock by LSU size class, Portugal, 2000 and 2010Source: Eurostat FSS,
2000 and 2010

Table 6: Agricultural labour force, Portugal, 2000 and 2010Source: Eurostat FSS, 2000 and 2010

Figure 6: Sole holders by gender, Portugal, 2000 and 2010 (%)Source: Eurostat FSS, 2000 and 2010
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Table 7: Utilised agricultural area by type of tenure, by NUTS 2 regions, Portugal, 2010Source: Eurostat
(ef_mptenure) (ef_so_mptenure)

Figure 7: Irrigated area by type of crops, Portugal, 2010 (%)Source: Source: Eurostat (ef_poirrig)

Table 8: Key figures on irrigation, Portugal, 2010Source: Eurostat FSS 2010

Table 9: Number of holdings with cattle and places by type of animal housing, Portugal, 2010Source: Source:
Eurostat (ef_pmhouscatlaa)
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Table 10: Number of holdings by other gainful activities, by NUTS 2 regions, Portugal 2010Source: Eurostat
FSS 2010

Table 11: Organic farming, number of holdings and utilised agricultural area, Portugal, 2010Source: Eurostat
FSS, 2000 and 2010

Main statistical findings
Key indicators
In 2010 there were 305270 agricultural holdings in Portugal. Since 2000 the number of agricultural holdings
decreased by 26.6%, following the general pattern of the European agriculture. This means that during the
2000-2010 decade one in every four farms closed down.
The utilised agricultural area (UAA) represents 40% of the Portuguese territory.From 2000 to 2010, the UAA
decreasedby 5%.The average size of the holdings increased from 9 to 12 ha. This increase in size was the direct
effect of the bigger holdings absorbing the smaller ones that had closed down. When looking at the animal
livestock expressed in livestock units (LSU) , it can be observed that in 20102.2million LSU were recorded in
Portugal. This represents a decrease of 0.3 million LSU (-14%) when compared to 2000.
Between 2000 and 2010, the number of persons working in agriculture dropped by one third (from roughly
1 million to 0.7 million). However, this numberstill represents 13.5% of the economically active population of
Portugal.1
According to the latest structural agricultural data available, there are on average 0.35 hectares of UAA per
inhabitant in Portugal: the equivalent of an area of a square with 60 meter sides. This figure represents a slight
decrease from the figure recorded in the previous Agricultural census, when the UAA per inhabitant was 0.38
hectares.

Regional key indicators
When comparing the 2000 data with the 2010 data, the structure of farms appears to vary significantly among
the different regions of Portugal. The Alentejo region – which represents almost 56% of the UAA and 30% of
the LSU of the whole country – shows signs of increase in terms of agricultural activity: despite the fact that
the number of farms decreased by 17%, the UAA increased by 0.4%. The LSU recorded for the Alentejo region
in 2010 indicated an increase of 6% when compared to 2000 data. In terms of the number of holdings, the
highest decrease was observed in the region of "Lisboa", where the change in the number of farms was -38%,
followed by the regions of "Algarve" and "Centro" (-35%).
1 A value calculated over the total number of active people aged 15 to 64, as it is reported by the 4th quarter 2009 of the EU
Labour force survey (LFS) Population by sex, age, nationality and labour status (1 000) (lfsq_pganws) .
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Agricultural holdings
In terms of the size of agricultural holdings, there was a clear tendency of the small ones to disappear in favour
of the bigger holdings between 2000 and 2010. According to the 2010 data, the number of holdings with less
than 2 ha dropped from 223720 to 152460 (-31.8%), if the farms without any land are also taken in to account
this decrease reaches the 32.2%. On the contrary, the number of holdings with more than 50 ha increased from
9910 to 10470.
Currently, in Portugal, half of the agricultural holdings have less than 2 ha of UAA, whereas the farms with 50
ha or more of UAA represent 58% of the total UAA and 2% of all agricultural holdings.
See detailed data at NUTS 2 level for 2010 and 2000
Economic size of the farm
In 2010, the economic size of all the Portuguese agricultural holdings was EUR 4.640 million, a value calculated by adding all the standard output (SO) per hectare of crop and head of livestock of the farms. This
2010 data compared to the 2007 FSS (3.680 million) indicates an increase of 26.1%, mainly attributable to the
big holdings with an average monetary value of more than EUR 500000 per year, which recorded a rise of 56.4%.
In 2010 these big agricultural holdings accounted for 23.7% of the total standard output.
See detailed data at NUTS 2 level for 2010
Agricultural holding by main type of farming
With the exception of farms with farm type "Various crops and livestock combined" (14.7%), holdings specialised in vineyards are the most common in Portugal. According to the last Agricultural census they represents around 12% of the total number of holdings, while the mixed cropping farms accounts for 10.3%.The
holdings specialised in olive production represents 8.5% of the total, a share slightly smaller than the one of
farms dedicated to special fruits and citrus fruits (8.8%).
In terms of economic size, the situation is quite different. Indeed, when using the SO for measuring the main
type of farming, the holdings specialised in dairy farming have the biggest share (16.4%), followed by those
dedicated to cattle-rearing and fattening (9.5%). Farms involved in general field cropping account for 8.7% of
the total volume of SO, while those specialised in poultry account for 7.7%, similarly to the farms specialised
in fruits and citrus fruits production.
See detailed data at NUTS 2 level for 2010

Landuse
Permanent grassland and meadow gradually gained importance in the total agricultural area; in 2010 it covered
almost half of the Portuguese UAA. This was mainly the result of the decrease in the arable land (by 33%)
registered after the year 2000. In the EU, the adoption of the Single payment scheme (SPS) introduced by the
Common agricultural policy (CAP) after 2005 decoupled the payments from production of agricultural products
and contributed to the change from arable land to permanent grassland and meadows.
Maintenance of the ratio of the land under permanent pasture in relation to the total agricultural area was
one of the components of the Good agricultural and environmental conditions (GAEC) imposed by the SPS.
In addition to this, the increase of input costs which the farmers were faced with (fuel and fertilisers ) was
not compensated by the price of the farm products2 . Maintenance of the land with less production, while still
receiving financial support, was considered a better option for farmers.
See detailed data at NUTS 2 level for 2010 and 2000
2

INE Portugal - 2009 Agricultural Census
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Arable land
In Portugal, the total arable area decreased by 33% from 2000 to 2010; this value represents around 15%
of the whole 2010 UAA. This reduction was the result of the decrease in the area of cereals: 244000 ha (-42%)
less when compared to the 2000 cereal area. With the exception of barley and rice, all the other areas of
cereal diminished compared with the previous Agricultural census data. In particular, the area of durum wheat
declined by 85%, from 74000 ha to 11000 ha in 2010. Moreover, the decrease in the area of industrial crops
(-66%) and potatoes (-60%) contributed to the overall reduction in the arable land, as did the reduction in the
area of fallow land (-39%).
See detailed data at NUTS 2 level for 2010 and 2000
Permanent crops
In 2010 the area under permanent crops represents 19% of the UAA. It has decreased by 3% when compared with the previous Agricultural census data. However, this falling tendency is not homogeneous; in fact,
the area for some crops decreased, while for other crops it increased: Nut trees +43%,Quality wine +19%,Citrus
plantation -28%, Vineyards -17%.
See detailed data at NUTS 2 level for 2010 and 2000
Permanent grassland
Between 2000 and 2010, the area of permanent grassland increased by 28%. This was the exclusive result
of the rise of the rough grazing area (+50%). On the other hand, the area dedicated to pasture and meadow
actually decreased (-11%) over the same timeframe. Generally, the maintenance of permanent grassland is
recognised as being beneficial to the environment, as opposed to massive conversion to arable land. For this
reason, the CAP intended to maintain the existing ratio of permanent grassland/UAA3 . In the case of Portugal,
the effect was that permanent grassland replaced some of the arable land.
See detailed data at NUTS 2 level for 2010 and 2000
Three different types of permanent grassland are identified in the Agricultural Census: the permanent pasture generally used for intensive grazing; the rough (extensive) grazing with a low density of livestock; and the
permanent grassland used not for production but rather for keeping the land in good agricultural and environmental conditions (GAEC). In Portugal, 25% of the permanent grassland is intensive grazing, 74% is rough
grazing and less than 1% is used for keeping land in GAEC.
This distribution varies largely among the different regions. The two extreme examples are Alentejo, recording
19% of intensive grazing and 80% of rough grazing, and Azores, displaying 85% of intensive grazing and 15%
of rough grazing.

Livestock
Statistics on livestock use two different units of measurement: the number of heads (number of animals) and
the livestock units (LSU). The latter makes the comparison between different types of livestock possible.
In Portugal, according to the 2010 data, there were 0.21 LSU per inhabitant (in 2000 there were 0.25). Indeed,
the population of livestock decreased by 13.5% LSU over the period 2000-2010. With the exception of cattle
, whose number remained constant over the years, thedevelopment for other kinds of livestock was negative.
Noticeable decreases were observed for the Equidae (-41.9%) and the sheep (-24.2%).
The number of agricultural holdings with livestock decreased by 36.4% over the 2000-2010 period, from 320260
to 203780. The percentage of holdings with livestock within the total number of holdings deceased 10 percentage
points in the same period (from 77% to 67%). The largest decreases in this percentage were recorded in Algarve
(-15) and in the region of Alentejo (-13).
Concerning the number of LSU, there was a decrease in all portuguese regions but Alentejo, where the LSU
3

European Commission - Joint Research Centre - MARS - Maintenance of permanent pasture
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grew by 6.3%. The largest decreases in terms of the number of LSU where in Algarve: -52.4% and: -33.6%
Lisboa, Azores had the smallest decrease:-1%.
Overall, the farms with a small LSU were the one which suffered the largest decrease in terms of livestock
unit. Indeed, the biggest decreases were observed on the farms with 5 to 9 LSU (-44%), while the one with 100
to 499 LSU were the only one showing a positive trend (+2.9%).
See detailed data at NUTS 2 level for 2010 and 2000

Labourforce
In 2010, 708080 persons were working in the agricultural holdings, which was a decrease of 33% in comparison
with the 2000 data when more than one million (1063770) persons were working in the agriculture sector. The
decrease appears slightly smaller if the annual work unit (AWU) is used: the labour force shifted from 475760
AWU (which corresponds to 475760 people working full time) in 2000 to 335780 AWU in 2010 (-29.4%).
When comparing the 2010 data with the 2000 data, in terms of AWU a general fall in the labour force directly employed in the agricultural sector is observed (-30.7%). This fall concerns all the categories of the direct
labour force. The direct labour force employed on a non-regular basis was the one that suffered the largest drop
(-42.9%), followed by the family labour force (-31.3%). On the contrary, the labour force not directly employed
by the agricultural holdings (contractual work) registered a positive trend; figures increased by 21.3% in 2010
when compared to 2000 data, shifting from 3990 AWU to 3290 AWU.
In terms of the number of persons working in the holding and the gender distinction, the highest percentage of female employees was recorded by the family labour force in Portugal in 2010 (47%). Taking the AWU
into account, the aforementioned values were similar to the ones recorded in 2000. Despite all this, there was
a drop in the absolute number of workers, evenly distributed between male and female. When comparing the
2010 data with the 2000 data, the most outstanding change happened in the share of female sole holders: it
went from 23% to 31%, so that in 2010 almost one out of three sole holders were female.
See detailed data at NUTS 2 level on holders’ age and gender for 2010 and 2000
See detailed data at NUTS 2 level on type of labour force for 2010 and 2000

Managementpractices
Type of tenure
In Portugal, according to the 2010 data, a high percentage of UAA (72%) belongs to the farmers who actually work on that land. The Azores region holds the highest percentage of rented UAA (48%) and the Lisbon
region the highest percentage of UAA that is shared (13%).
The overall percentage of the share-farmed agricultural area, which is agricultural area utilised in partnership by the landlord and the sharecropper under a written or oral share-farming contract, or area utilised under
other modes of tenure, is small (5.5%).
Irrigation
Between 2000 and 2010, the total irrigable area decreased by 31.7%, shifting from 791990 to 540880 ha. In 2010,
the total irrigated area – which includes kitchen gardens and any area under glass – was 488380 ha. However,
when analysing data on irrigation, it should be kept in mind that irrigation needs vary over the years according
to the weather conditions.
In terms of the type of crops, the harvest that had the largest share of irrigation water in Portugal is maize
(grain and green). According to the 2010 data, its irrigated area is 138160 ha, a share of 30% of the total
irrigated area of the country. With 65890 ha of irrigated area, the olive plantation is the second most irrigated
crop (14%), followed by temporary and permanent grass (60880 ha and 13% of the total irrigated area).
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See detailed data at NUTS 2 level for 2010 and 2000
In terms of volume of water, 3437 millions of cubic metres of water have been used to irrigate the UUA in
Portugal in 2010. The volume of water does not include the water used for the kitchen gardens. The estimated
value takes into account several factors and has been calculated for the first time for 2010 FSS. Clearly, the
amount of water used in agriculture strongly depends on the region and its peculiarities. Not surprisingly, the
region of Azores is characterized by the smallest estimation of water used for (1.7 million cubic metres), whereas
Alentejo is the one which recorded the highest value (1 405 million).
See detailed data at NUTS 2 level for 2010
Animal housing
According to the 2010 data, there are 50040 holdings raising 1430290 heads of cattle. Of these holdings only 18
800 have at least 10 heads of cattle. In the case of the SAPM in Portugal these were the only farms that were
included in the survey on the cattle housing, and these represent 1 328 900 heads of cattle. The existing places
cover only 36% of the cattle population of the farms included in the survey. Loose housing (animals are allowed
to move freely) with solid dung and liquid manure is the most common (14% of all the farms with more than
10 cattle), followed by loose housing with slurry (13%). The type of cattle housing where the animal are tied to
their placed is less frequent: stationed-tied stable with solid dung and liquid manure (6%) and stationed-tied
with slurry (3%).
Other gainful activities
According to the data of the Agricultural census 2010, there are 15210 holdings with other gainful activities in Portugal. Representing the 5% of the total number of holdings, these farms recorded activities other
than farm work, directly related to the holding and having an economic impact on the holding.
Information on other gainful activities was collected by eleven category types depending on their characteristics. In Portugal,the most common one is forestry-work, which involves 10840 holdings according to FSS 2010
data, and these are mostly concentrates in the "Centro" region. When analysing data on other gainful activities it must be noticed that holdings involved in more the one other gainful activity were counted more than once.
See detailed data at NUTS 2 level for 2010 and 2000
Organic farming
Organic agriculture is an ecological production management system that promotes and enhances biodiversity,
biological cycles, and soil biological activity. It is based on minimal use of off-farm inputs and on management
practices that restore, maintain or enhance ecological harmony.
In Portugal the number of agricultural holdings practicing organic farming grew slightly since 2003, from 900
farms to 1020 farms as registered during the last Agricultural census.
The UAA with organic farming registered some increases in 2005 and 2007, from 69610 ha in 2003 to 98050 ha
in 2007. The sharp drop in the area of organic UAA from 2007 to 2010 is due to a methodological change: the
exclusion of certified rough grazing area and was covering only 37350 hectare.
See detailed data at NUTS 2 level for 2010, 2007 , 2005, 2003 and 2000

Data sources and availability
Methodological notes
The Agricultural census 2010 was the third agricultural census harmonised with the European legislation to be
carried out in Portugal. The editions of the census prior to2009were in 1989 and 1999. The Farm structure
survey (FSS) was also held in 1992, 1995, 1997, 2003, 2005 and 2007; these intermediate surveys were sample
surveys.
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Survey on agricultural production methods (SAPM)
In 2010 a unique survey was carried out together with the agricultural census, the Survey on agricultural productions methods (SAPM). This survey collected data at regional level needed to establish agri-environmental
indicators as indicated in COM final 508/2006 and to evaluate the greening of the Common agricultural policy
.Data were collected according to specifications listed in Annex V of the above-mentioned regulation, namely
data on tillage methods, soil conservation, landscape features, animal grazing, animal housing, manure application, manure storage and treatment facilities and irrigation.
The results of this survey are linked to the data obtained from the Farm structure survey at the level of
individual agricultural holdings.
Data collection and reference period
The data were collected from November 2009 to October 2010. Technical staff of around 2000 persons was
involved. Different reference periods were used depending on the characteristics surveyed.
Threshold for agricultural holdings
With reference to size, different thresholds are applied in the EU Member States to define the population
of holdings eligible for the FSS and the Agricultural census. In the case of Portugal, agricultural holdings are
defined as techno-economic units where there is common use of inputs, which have a single management, and
which are located in an identifiable place and reach the following threshold:

• mainland - at least 1 ha of utilised agricultural area (UAA);
• islands - at least 0.1 ha of utilised agricultural area (UAA);
Other thresholds were also applied and took into account the production of the holding.
For the characteristics of animal housing of the Survey on agricultural productions methods (SAPM) the thresholds were the following:

• bovine animals - 10 heads;
• all pigs - 50 heads;
• breeding sows - 10 heads;
• all poultry - 1000 heads.
Common land
Common land is the land that does not directly belong to any agricultural holding but on which common
rights apply. It can consist of pasture, horticultural or other land. The treatment of the common land used by
an agricultural holding might differ from country to country.
In Portugal the area of common land was surveyed as a “common land agricultural holding”. The information on common land was collected from the managing entities by interview. Data was also crosschecked with
the data available from administrative sources.
In Portugal common land has always been collected in the FSS.
Geo-reference of the holding
The geo-referencing of the holdings wasestablished using the geographical coordinates of the centroids (the
centre point) of the communes (the lowest administrative units).
Economic size
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From FSS 2007 onward the standard output (SO) , a new classification of the economic size of the holding, has been implemented. The SO has replaced the standard gross margin (SGM) used before. Nonetheless,
for comparability reasons in FSS 2007 both classifications are available.
Volume of irrigation water
This characteristic was calculated for the first time in 2010, using estimation models based on the soil-water
balance. The factors taken into account include: efficiency of irrigation systems, legal personality of the holding,
age, educational level and agricultural training of the manager4 .
This model did not include the irrigated area of kitchen gardens (which in 2010 represented only 0.5% of
the total UAA).
Other methodological issues
Variables “Support for rural development – Meeting standards based on Community legislation” and “Support
for rural development – Natura 2000 payments for agricultural area” were not collected because the measures
were not implemented in the established reference period.
Comparison with the FSS 2007
When comparing the results of the census 1999 with the census 2010 the values for the key variables of the
structure of the agricultural holding have a clear tendency to decrease (number of holdings, utilised agricultural
area, livestock and labour force). On the contrary, when comparing the same variables of the FSS 2007 and
census 2010, a general increase can be observed, which can be explained by the fact that these two surveys were
carried out using different methodologies.
For the FSS sample survey in 2007 the sample base was the register created from the 1999 General Agricultural Census. The time gap between the creation of the sample base and its use for the 2007 sampling
undermined to some extent the output of the 2007 results. In addition, the sample surveys carried out in
2003, 2005 and 2007 were based on the same panel of holdings, as to obtain information on the structure of
the holdings and evaluate their development. As result of this sampling methodology, it is possible that the
developments in the general population of the holdings was not completely reflected in the panel of holdings
and ultimately in the survey output.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and the countryside, improve the quality of life in rural areas and encourage the
diversification of rural economies.
As agriculture has modernised and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity, the diversification of the rural
economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt in order to provide timely and relevant data to help analyse and follow these
developments.

Further Eurostat information
Publications
• Farm Structure Survey in Portugal - 2007 - Statistics in focus 22/2009
4 For

more information see "MECAR Report" in the National Methodological Report.
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Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)
• Methodological Report – FSS 2007 Portugal
• Methodological Report – FSS 2010 Portugal

Source data for tables and figures (MS Excel)
• Agricultural census in Portugal: tables and figures

Other information
• Regulation 1166/2008 of 19 November 2008 on farm structure surveys and the survey on agricultural
production methods and repealing Council Regulation 571/88
• Regulation 1200/2009 of 30 November 2009 implementing Regulation 1166/2008 on farm structure surveys
and the survey on agricultural production methods, as regards livestock unit coefficients and definitions
of the characteristics

External links
• Statistics Portugal (Instituto Nacional de Estatística) - Agriculture Census

See also
• Agricultural census
• All farm structure articles by country
• Farm structure statistics

Notes
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Agricultural census in Spain
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure
survey (FSS) 2010. The FSS collects information on the structural characteristics of the agricultural holdings
(land use, livestock and labour force) and is carried out by all European Union Member States every 10 years
as an Agricultural census , with two or three additional, intermediate sample surveys carried out in-between. In
Spain, the present analysis of the farm structure includes a comparison with the previous (2000) Agricultural
census. Although the reference years of the Agricultural census in Spain were 1999 and 2009 respectively, the
common designation is Agricultural census 2000 and 2010.

Table 1: Farm structure, key indicators, Spain, 2000 and 2010Source: Eurostat (ef_kvaareg) (ef_ov_kvaa)
(demo_pjan) and FSS 2000 and 2010
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Table 2: Farm structure, key indicators, by NUTS 2 regions, Spain, 2000 and 2010Source: Eurostat (ef_kvaareg)
(ef_ov_kvaa) and FSS 2000 and 2010
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Figure 1: Number of holdings and utilised agriculture area (UAA) by UAA size classes, Spain, 2010 (%)Source:
Eurostat (ef_kvaareg) (ef_ov_kvaa)

Table 3: Economic size of the farm by standard output size classes, Spain, 2007 and 2010 (EUR)Source: Eurostat
FSS, 2000 and 2010

Figure 2: Number of holdings by main type of farming, Spain 2010 (%)Source: Eurostat (ef_kvftreg)
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Figure 3: Standard output by main type of farming, Spain 2010 (%)Source: Eurostat (ef_kvftreg)

Figure 4: Utilised Agricultural Area by land use, Spain, 2000 and 2010 (%)Source: Eurostat (ef_lu_ovcropaa)
(ef_oluaareg)
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Table 4: Utilised Agricultural Area by land use, Spain, 2000 and 2010Source: Eurostat (ef_lu_ovcropaa)
(ef_oluaareg)

Figure 5: Livestock by main types, Spain, 2000 and 2010 (%)Source: Eurostat FSS, 2000 and 2010

Table 5: Number of holdings with livestock by LSU size class, Spain, 2000 and 2010Source: Eurostat FSS, 2000
and 2010
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Table 6: Agricultural labour force, Spain, 2000 and 2010Source: Eurostat FSS, 2000 and 2010

Figure 6: Sole holders by gender, Spain, 2000 and 2010 (%)Source: Eurostat FSS, 2000 and 2010

Table 7: Utilised agricultural area by type of tenure, by NUTS 2 regions, Spain, 2010Source: Eurostat
(ef_mptenure)
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Figure 7: Irrigated area by type of crops, Spain, 2010 (%)Source: Source: Eurostat (ef_poirrig)

Table 8: Key figures on irrigation, Spain, 2010Source: Eurostat FSS, 2010

Table 9: Number of holdings with cattle and places by type of animal housing, Spain, 2010Source: Source:
Eurostat (ef_pmhouscatlaa)
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Table 10: Number of holdings by other gainful activities, by NUTS 2 regions, Spain, 2010Source: Eurostat FSS
2010

Table 11: Organic farming, number of holdings and utilised agricultural area, Spain, 2010Source: Eurostat FSS,
2000 and 2010

Main statistical findings
Key indicators
In 2010 there were 989800 agricultural holdings in Spain, a 23.1% drop compared to 2000 and much in line with
the common trend recorded in most of the EU countries (see Table 1).
In 2010 the Utilised Agricultural Area (UAA) in Spain represented 47% of the whole territory; a decrease
of 9.2% was reported when compared to the results of the previous census. In terms of the average size of the
agricultural holdings, an increase of 18% was observed, passing from an average 20.3 ha in 2000 to 24.0 ha
in 2010. The overall Spanish livestock, expressed in livestock units (LSU) , did only marginally change and
amounted to 14.8 million LSU in 2010, a 1% decrease when compared to 2000.
Table 1 further shows that employment in agriculture dropped by 8.7% between 2000 and 2010, passing from 2.4
million to 2.2 million. However, the population working in agriculture still represented 9.8% of the economically
active population of Spain in 2010.5
According to the FSS 2010 data, there were on average 0.52 hectares of UAA per inhabitant in Spain. This
ratio indicates a decrease (-21%) compared to the one recorded during the Agricultural census in 2000, when
the UAA per inhabitant was 0.66 hectares. This result is a combination of both a higher population (+14.8%)
and a lower UAA (-9.2%).

Regional key indicators
When comparing the regional data of 2000 with those of 2010, the national trend seems reflected in several Spanish regions. Indeed, every region of Spain shows negative growth in terms of both the number of holdings and
the utilised agriculture area (see Table 2), while the average UAA per holding increased in most of the territories.
The largest decrease in the number of holdings was registered in the capital region ’Comunidad de Madrid’(33.5%), whereas ’Cataluña’ showed the smallest drop (-9.5%). The latter region was also the one displaying the
least decline in terms of the agricultural area (-0.5%), while Pais Vasco and Principado de Asturias recorded
the highest decreases (-25.4% and -22.7% respectively). As regards the livestock (expressed in LSU), the slight
decline at national level (-1.1%) was not followed in five regions; a positive trend was most noticeable in Aragón
5 A value calculated over the total number of active people aged 15 to 64, as it is reported by the 4th quarter 2009 of the EU
Labour force survey (LFS) Population by sex, age, nationality and labour status (1 000) (lfsq_pganws) .
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(+18.1%) and Comunidad Foral de Navarra (+11.7%). Conversely, the ’Illes Balears’ registered a steep decline
(-31.2%) and five other Spanish regions show double-digit negative percentages.
The number of persons working on farms has nearly halved in ’La Rioja’ between 2000 and 2010 (-45.8%);
another four northern Spanish regions display decreases of between 30% and 40%.
Apart from a general increase in the average size of agricultural holdings, the lower section of Table 2 also
reveals the highly differentiated regional farming structures: indeed, the average size in 2010 ranged from 4 ha
and 5 ha in ’Canarias’ and ’Comunidad Valenciana’ to 55 ha in ’Castilla y León’.

Agricultural holdings
In terms of the size of agricultural holdings, there is a tendency towards an decrese in the number of small
holdings and increase in the number of large ones. According to the FSS 2010 data, holdings with less than 2
ha of UAA (minifundios) dropped from 396570 to 270.280 (-31.8%), while the number of holdings with 100 ha
or more (latifundios) increased from 48540 to 51190 (+5.5%).
Currently, more than half of the agricultural holdings in Spain have less than 5 ha of UAA and occupy less than
5% of the total Spanish UAA (see Figure 1). At the other end of the scale, farms with 100 ha or more of UAA
represent 5% of all the agricultural holdings but 55% of the total Spanish UAA.
See detailed data at NUTS 2 level for 2010 and 2000
Economic size of the farm
In 2010, the economic size of all the Spanish agricultural holdings was 34173 million Euro, a value calculated
by adding all the standard output (SO) per hectare of crop and per head of livestock of the farms. Compared
with the SO of the 2007 FSS (EUR 33363 million), this represented an increase of 2.4% (see Table 3). The
gain is mainly attributable to the large holdings with an average monetary value of over EUR 100000 per year.
In 2010, these large agricultural holdings together accounted for 63% of the total standard output in Spain.
Holdings under that threshold reduced their respective output compared to 2007.
See detailed data at NUTS 2 level for 2010
Agricultural holding by main type of farming
In terms of the main type of farming, holdings specialised in olive production are the most numerous in Spain.
According to the Agricultural census 2010, they took a share of 21% in the total number of holdings (see Figure
2). The second most common type of holdings were those specialised in the production of fruits and citrus
fruits, the main basis for 16% of all holdings. Those mainly involved in the production of cereals, oilseed and
protein crops represented 13%.
In terms of the economic size the hierarchy of the holdings changes. Indeed, when using the standard output
(SO) for measuring the most important type of farming (see Figure 3) – not considering the ’other’ category
which aggregates type of farming whose SO is minor – the holdings specialised in pigs had the most important
share (15%). The second highest share was taken by farms specialised in poultry (10%) as well as by those
focusing on the production of fruits and citrus fruits (10%). Holdings mainly dedicated to the production of
cereals, oilseed and protein crops (7%) and the ones specialised in dairying farming (7%) followed. Finally,
holdings specialised in the production of olives accounted for the 6% of the total SO of Spain.
See detailed data at NUTS 2 level for 2010

Land use
It is recalled that the Utilised Agricultural Area (UAA) is the total area taken up by arable land , permanent
grassland and meadow , permanent crops and kitchen gardens used by the holding, regardless of the type of
tenure or of whether it is used as a part of common land.
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It has been outlined that in absolute terms, the UAA decreased by more than 2.4 million hectares after the year
2000 (-9.2%), currently making up 23.7 million hectares. According to the 2010 Agricultural census data, this
general decline did not change the structure of the land use in Spain; the respective shares of the area occupied
by arable land, permanent grassland and meadow, permanent crops and kitchen gardens remained almost the
same as in 2000 (Figure 3). Accordingly, arable land is still the most important category of land in the total
UAA, having a share of more than 47% in both reference years.
See detailed data at NUTS 2 level for 2010 and 2000
Arable land
In Spain, arable land, i.e. land worked (ploughed or tilled) regularly, generally under a system of crop rotation, decreased by 8.7% between 2000 and 2010. This decrease could mainly be attributed to the main sub
categories of arable land, i.e. cereals (-10%) and industrial crops (-21%). Other sub categories show higher
relative decreases, but these were far less important in absolute terms (see Table 4).
The total number of agricultural holdings with arable land also registered a decrease, from 663530 holdings
in 2000 to 463420 in 2010 (-30%) . Overall, the number of farms with less than 10 ha of arable land decreased
by more than 40%. The number of holdings with arable land increased only for the farms with more than 100
hectares; 51190 of such farms were registered in 2010, 2100 more than in 2000.
See detailed data at NUTS 2 level for 2010 and 2000
Permanent crops
In 2010 the area under permanent crops represented 17% of the UAA, the same share it had in 2000. Still,
a decrease of 8% of the area under permanent crops was observed in 2010 when compared to 2000, as well as
a decrease of -28% in the number of agricultural holdings. The most important permanent crops, olive plantations and vineyards, registered a noticeable reduction in the number of farms (-19.5% and -43.1% respectively).
See detailed data at NUTS 2 level for 2010 and 2000
Permanent grassland
Between 2000 and 2010, the area of permanent grassland and meadows decreased by close to 11%. The sub
categories rough gazing area and the area dedicated to pasture and meadow were both concerned. In the Agricultural Census 2010 permanent grassland not used for production and eligible for subsidies, usually used for
keeping the land in good agricultural and environmental conditions (GAEC) was recorded – this characteristic
was nonexistent in the previous census. It represented 4% of the total ’permanent grassland and meadow’
category and 1.3% of the total UAA.
See detailed data at NUTS 2 level for 2010 and 2000

Livestock
Statistics on livestock use two different units of measurement: the number of heads (number of animals) and
the livestock units (LSU). The latter enables comparisons between different types of livestock.
The 2010 data show a ratio of 0.32 LSU per inhabitant (in 2000 it was 0.38). Indeed, the population of
livestock expressed in LSU decreased only slightly (1.1%) over the period 2000-2010 but at the same time range
the Spanish population increased by close to 15%.
The small decrease in the overall amount of LSU (see Table 5) masks inhomogeneous patterns within the
sub categories. Together pigs and cattle represent about 70% of the total LSU: whereas pigs have increased
by 6.7% between 2000 and 2010, the number of cattle has decreased by 7.1%. Relative changes in the other
categories might be also important (poultry: +11%; sheep: -21%, goats: -13%), but in absolute terms these
livestock categories are not as significant.
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The number of agricultural holdings with livestock decreased by 40.9% over the 2000-2010 period, from 414500
to 245160, a much higher decrease than the drop in the total number of holdings. Related figures decreased
for all the Spanish regions; figures more than halved for La Rioja (-55.2%), Comunidad Valenciana (-55.1%),
Castilla y León (-51.2%) and the islands of Canarias (-51%). As regards the number of LSU, the largest decreases
were recorded by the islands of Baleares and Principado de Asturias: -31.2% for the former, -20.6% for the latter.
Overall, the farms which suffered the largest decrease in terms of livestock units were the ones with a small
number of LSU. The most affected appeared to be the the farms with 5 to 9 LSU (-51.5%). On the contrary,
the ones with 500 LSU or more showed a large increase (+31.7%), following the general pattern of the EU-27.
See detailed data at Nuts 2 level for 2010 and 2000

Labour force
In 2010, 2.2 million persons were employed in Spanish agricultural holdings, a decrease of 7.1% compared to
2000 (see Table 6). If the annual work unit (AWU) is used, this decrease doubles reaching 15.5%. Indeed, in
absolute terms the labour force fell from 852720 AWU in 2000 to 720860 AWU in 2010.
The decrease in the AWU directly employed in the agricultural sector amounted to 17.5%. This decrease
concerned both the regular labour force (-15.5%) and the direct labour force employed on a non-regular basis
(-25.3%). Especially the latter is noticeable, as Spain long featured a labour force employed on a non-regular
basis among the highest in Europe.
See detailed data at NUTS 2 level on holders’ age and gender for 2010 and 2000
See detailed data at NUTS 2 level on type of labour force for 2010 and 2000

Management practices
Type of tenure
In 2010, on average 61% of the UAA – corresponding to roughly 14.5 million hectares – was owned by the
farmers who actually worked on that land in Spain (see Table 7). This percentage varied within the various
territories ranging from 48% in Castilla y León (where holdings are largest on average – see Table 2) to 78% in
Comunidad Valenciana (where holdings are among the smallest).
The shared-farming agricultural area, which is agricultural area utilised in partnership by the landlord and
the sharecropper under a written or oral share-farming contract, or area utilised under other modes of tenure,
was relatively small. In 2010 it accounted for the 7.2% of the national UAA, with noticeable regional differences: shared farming concerned about 19% of the UAA in La Rioja, whereas less than 5% were concerned in
Comunidad Valenciana.
Irrigation
Among all EU Member States, irrigation reveals of the highest importance for Spain. Large parts of Spain’s
surface are subject to a semi-arid climate with recurring droughts and strong seasonal variety of rainfall. Mountain ranges close to the coasts and soil characteristics make natural water endowments unequally distributed.
Over the years, groundwater abstractions have risen and some aquifers appear overexploited. Efforts are being
undertaken to improve irrigation techniques6 .
Between 2000 and 2010, the total irrigable area increased by 3.2%, from 3478050 to 3587770 ha: this represents
15% of the total UAA in Spain. However, the irrigated area – which does not include kitchen gardens and any
area under glass – decreased by 5.9% between 2000 and 2010. However, when analysing data on irrigation, it
should be kept in mind that the extent of the irrigated area varied over the years according to weather conditions.
6 see

also: OECD Economic Surveys: Spain 2010 – ISBN 978-92-64-08996-9 .
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In terms of the type of crops, in 2010 those with the largest share of irrigation water were cereals (excluding maize and rise) with 630350 ha of irrigated area, corresponding to a share of 20.7% in the total (see Figure
7). Olive plantations were the second most irrigated crop (15.8%), followed by maize (grain and green – 10.3%).
See detailed data at NUTS 2 for 2010 and 2000
In terms of the volume of water, about 16.7 billion cubic metres of water were used to irrigate the UAA
in Spain in 2010 (see Table 8). The volume of water includes the water used for the kitchen gardens and area
under glass. The estimated value takes into account several factors and was calculated for the first time with the
2010 FSS. Clearly, the amount of water used in agriculture strongly depends on the region and its particularities.
Not surprisingly, the relatively humid northern region of Cantabria used the smallest volume of irrigation water
in absolute terms (5.2 million cubic metres), whereas the very large southern region of Andalucía was the one
which recorded the highest value (3444 million cubic metres).
More meaningful is the analysis of the quantity of water used to irrigate one hectare of land in a given region. Based on the total cultivated area irrigated in the 12 months prior to the survey and the quantity of water
used in 2010 (figures available in Table 8), it appears that the islands of the Canarias are the most “intensively
irrigated areas”, as on average 8362 cubic metres of water were used for each ha of UAA. The Extremadura
region follows with 7452 cubic metres. At the other end of the scale are the Principado de Asturias and Pais
Vasco, with 3474 and 3247 cubic metres respectively. The Spanish average could be established at 5470 cubic
metres per ha, a value close to that calculated for Castilla y León (5543 cubic metres).
See detailed data NUTS 2 level for 2010
Animal housing
The characteristics on animal housing were collected within the context of the Survey on Agricultural Production Methods (SAPM), which in Spain was conducted as a sample survey. The main aim of the survey was
to get a better insight in the way the housing processed the manure and slurry. The SAPM of 2010 revealed that
there was a total of 6253930 places of animal housing in Spain (see Table 9). The largest share of the animal
housing was in the category ’Other housing’ (40%, or 2486640 places); 19% of the total was attributed to the
category ’stanchion tied stables with solid dung and manure’ corresponding to 1229170 places while another
17% of places were in loose housing with solid dung and liquid manure.
The last column of Table 9 displays the capacity of the animal housing in relation to the heads of cattle.
The fact that the total number of places exceeded 100% is explained by the fact that the animal housing capacity exceeds the quantity of cattle actually present.
Other gainful activities
According to the FSS 2010 data, among all agricultural holdings, there were 20790 holdings (2.1%) with other
gainful activities in Spain. These farms recorded additional activities (other than farm work), directly related
to the holding and having an economic impact on the holding. Detailed information is available in Table 10,
please note that reporting of more than one activity is possible.
The most common activity was the processing of farm products, reported by about a quarter of all holdings
(5120) that declared other gainful activities. Contractual work (agricultural or not) was also quite widespread.
At national level, 17% of all holdings with other gainful activities were involved in activities linked to tourism.
The foundation of this activity may go back as far as the 1960s, when the Spanish government had a policy
of subsidising the refurbishment of houses in rural areas which offered tourist accommodation, thus improving
the quality of rural buildings and maintaining the cultural heritage, as well providing new sources of income for
rural families7 . At regional level, this additional activity (often limited to the supply of accommodation) was
particularly widespread in the Principado de Asturias, in Cantabria and especially the Balearic islands (with
53% of all farms declaring other gainful activities).
The Pais Vasco region stands out in terms of forestry work: indeed, 3940 holdings out of the 4970 holdings with other gainful activities (79%) were active in this domain.
7 see

the OECD report "The role of agriculture and farm in the rural economy of Spain"
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See detailed data at NUTS 2 level for 2010
Organic farming
Organic agriculture is an ecological production management system that promotes and enhances biodiversity, biological cycles, and soil biological activity. It is based on the minimal use of off-farm inputs and on
management practices that restore, maintain or enhance ecological harmony.
In Spain, the number of agricultural holdings practicing organic farming increased after 2003, from 10270
farms to 14630 farms registered during the last Agricultural census. In recent years, this number seems to
remain fairly stable. In line with the general growth in the average size (in terms of UAA) of the agricultural
holdings, the total area under organic farming has constantly grown, amounting to 342950 ha in 2010, which
corresponds to 1.4% of the total UAA.
See detailed data at Nuts 2 level for 2010, 2007 2005, 2003 and 2000

Data sources and availability
Methodological notes Spain – Agricultural census 2010
The Agricultural Census 2010 was the third Agricultural census harmonised with the European legislation to
be carried out in Spain. The editions of the census prior to the 2010 one were in 1989 and 1999. The Farm
Structure Survey (FSS) was also held in 1993, 1995, 1997, 2003, 2005 and 2007; these intermediate surveys were
sample surveys. The Spanish Statistical Institute (INE) in coordination with its regional agencies implemented
the FSS 2010, which, as mentioned, was carried out as an Agricultural Census.
The following items summarise the most important methodological aspects of the census 2009 and were taken
from the National Methodological Report referred to under “Methodology”.
Survey on agricultural production methods (SAPM)
In 2010 a unique survey was carried out together with the Agricultural census: the Survey on agricultural productions methods (SAPM). This survey collected data at regional level needed to establish agri-environmental
indicators as indicated in COM final 508/2006 and to evaluate the greening of the Common agricultural policy
.
Data were collected according to specifications listed in Annex V of the above mentioned regulation, namely
data on tillage methods, soil conservation, landscape features, animal grazing, animal housing, manure application, manure storage and treatment facilities and irrigation.
The Survey on Agricultural Production Methods (SAPM) was carried out using stratified random sampling.
Firstly, the series of holdings subject to exhaustive investigation was calculated. Then, the population was
distributed into strata formed by cross-referencing Autonomous Communities.
Reference period
For the information related to land and labour force (including OGA), the reference period is the agricultural year 2009: the agricultural campaign from 1 October 2008 to 30 September 2009.
For the information related to livestock, the reference date is 30 September 2009. To measure the rural development and for the section on landscape elements, the reference period is the three years prior to the survey,
i.e., 1 January 2007 until 31 December 2009.
Threshold for agricultural holdings
With reference to size, different thresholds are applied in the EU Member States to define the population
of holdings eligible for the Agricultural census. In the case of Spain, agricultural holdings were considered eligible when falling within one of the following independent criteria, as reported by the National Methodological
Report:
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• Agricultural holdings with at least 1 ha of utilised agricultural area (UAA).
• Agricultural holdings with at least 0.2 ha of UAA used for fresh vegetables, melons and strawberries
(2.01.07), flowers and ornamental plants (outdoors or under low protective cover)(2.01.08.01) or irrigated
fruit and berry plantations and citrus plantations (2.01.08.01) nurseries (8.01.02.13+8.01.02.14) or nurseries (2.04.05) or under glass crops (2.02.07.02+2.01.08.02+2.04.07).
• Agricultural holdings with at least 0.1 ha of UAA used for under-glass fresh vegetables, melons and
strawberries (2.01.07.02).
• Agricultural holdings with at least 0.1 ha of UAA used for under-glass flowers and ornamental plants
(2.01.08.02).
• Agricultural holdings with at least 0.5 ha of UAA used for tobacco (2.01.06.01).
• Agricultural holdings with at least 0.5 ha of UAA used for hops (2.01.06.02).
• Agricultural holdings with at least 0.5 ha of UAA used for cotton (2.01.06.03).
• Agricultural holdings with one or more livestock units (LSU) and a total standard output (TSO) equal to
or above 0.75 of the economic size of holdings (ES).
Common land
Common land is the land that does not directly belong to any agricultural holding but on which common
rights apply. It can consist of pasture, horticultural or other land. The treatment of the common land used by
an agricultural holding might differ from country to country.
In Spain it represents permanent grassland used as pasture for cattle and land not forming part of the UAA,
e.g. wooded area and other lands.
In the case of common land used jointly by several holdings, as it was not possible to assign a specific section to each farmer, the common land was considered as a separate holding and all the land (without the cattle
grazing on it) was counted in that holding.
Geo-reference of the holding
To determine the location of each holding the location of the province and the municipality where they are
placed were used.
Economic size
Since the FSS 2007, the Standard output (SO), a new classification of the economic size of the holding, has
been implemented. The SO has replaced the Standard gross margin (SGM) used before. Nonetheless, for comparability reasons, in the FSS 2007 both classifications are available.
Volume of irrigation water
During the first half of 2010, INE (Spain) carried out the second phase of the Agricultural Census 2009 by collecting additional data on production methods through the Survey of Agriculture Production Methods (SAPM
2009). This included information on the volume of water used for irrigation.
Other Issues
Due to confidentiality reasons, when a characteristic was recorded for less than 10 agricultural holdings values
were rounded to zero or ten. This affected the data analysis for small regions like the ’Ciudad Autónoma de
Ceuta’, the ’Ciudad Autónoma de Melilla’ and the ’Canarias Island’.
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Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and the countryside, improve the quality of life in rural areas and encourage the
diversification of rural economies.
As agriculture has been modernised and the importance of industry and services within the economy has
increased, so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed on the role farmers can play in rural development, including forestry, biodiversity and the
diversification of the rural economy, in order to create alternative jobs and environmental protection in rural
areas.
The FSS continues to adapt in order to provide timely and relevant data to help analyse and follow these
developments.

Further Eurostat information
Publications
• Farm Structure Survey in Spain - 2007 - Statistics in focus 90/2009
• Farm Structure Survey in Spain - 2005 - Statistics in focus 24/2007

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)
• Methodological Report – FSS 2010 Spain
• Methodological Report – FSS 2007 Spain

Source data for tables and figures (MS Excel)
• Agricultural census in Spain: tables and figures

Other information
• Regulation 1166/2008 of 19 November 2008 on farm structure surveys and the survey on agricultural
production methods and repealing Council Regulation 571/88
• Regulation 1200/2009 of 30 November 2009 implementing Regulation 1166/2008 on farm structure surveys
and the survey on agricultural production methods, as regards livestock unit coefficients and definitions
of the characteristics
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External links
• Statistics Spain (Instituto Nacional de Estadística) - Agriculture Census

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

Notes
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Agricultural income per worker
Data from March 2010, most recent data: Further Eurostat information, Main tables .
According to second estimates, real agricultural income per worker in the European Union (EU) has decreased
by 16.6% in 2009, following a decrease by 1.8% in 2008. This decline results from a reduction in real agricultural
income (-13.6%), together with a fall in agricultural labour input (-2.3%). These estimates for the EU are based
on data supplied by the national authorities in the Member States.

Main statistical findings
Second estimates for 2010: down by 11,6% on the previous year

Graph 1: Percentage change in real agricultural income per worker in 2009 compared to 2008
The decrease in EU real agricultural income in 2009 is mainly the result of a sharp fall in the value of
agricultural output at producer prices in real terms (-10.5%), while input costs in real terms decreased (-9.2%).
The small fall in the real value of subsidies net of taxes (-0.5%) and the slight decrease in depreciation in real
terms (-0.2%) have a marginal impact.
Real agricultural income per worker in 2009 is estimated to have fallen in 21 Member States and to have
risen in six. The largest falls are expected in Hungary (-32.2%), Luxembourg (-25.2%), Ireland (-23.6%), Germany (-21.0%), Italy (-20.6%), Austria (-19.4%) and France (-19.0%), and the highest rises in Malta (+7.8%),
Denmark, (+4.3%) and Finland (+2.6%).
In 2009, the value of EU agricultural output at producer prices is estimated to have decreased by 10.7%,
mainly due to a decrease in the value of both crop production (-13.0%) and animal production (-9.3%) in real
terms.

• Declining crop prices: In crop production, the decrease in value is almost entirely due to a decline in
prices (-12.8%), while the volume is expected to fall only slightly (-0.3%). Prices are falling for all groups
of crops, except plants and flowers (+1.5%), most sharply for cereals (-27.1%), oilseeds (-24.8%), olive oil
(-16.3%) and fruits (-15.9%). A rise in volume is seen for oilseeds (+10.8%), while olive oil (-9.3%) and
cereals (-5.7%) are declining.
• Falling prices for animal production: The decrease in the value of animal production in 2009 is the
result of a clear fall in producer prices (-8.3%) and a slight decline in volume (-1.0%). Prices are falling for
the three largest animal products: milk (-20.6%), pigs (-3.8%) and cattle (-1.2%). The volume is nearly
stable for milk (-0.5%), unchanged for pigs and decreases for cattle (-3.0%).
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• Decreasing input costs: EU agricultural input costs (intermediate consumption) are expected to fall by
9.2% in real terms, due to decreases in both volume (-2.7%) and prices (-6.7%). Lower input volumes are
estimated for almost all categories of input, particularly for fertilizers (-14.6%). The fall in input prices is
driven by sharp falls in feeding stuff (-16.7%) and energy (-14.5%).
Between 2005 and 2009, EU-27 real income per worker is estimated to have decreased by 0.3%. On average,
agricultural labour input in the EU-27 has fallen by 11.5% since 2005.

Graph 2: Agricultural income per worker, 2009 copmpared to 2005

Data sources and availability
Estimated results for agricultural income and labour input are submitted by Member States for the year in
question by the end of November the same year and by the end of February the following year. Final data are
submitted in September, 9 months after the end of the year.

Further Eurostat information
Publications
• Eurostat Newsrelease 66/2010, 7 May 2010 - Employment in the agriculture sector down by 25% between
2000 and 2009
• Statistics in focus 18/2010, 7 May 2010 - EU Agricultural Income down 11.6% in 2009
• Eurostat Newsrelease 186/2009, 18 December 2009 - EU27 real agricultural income per worker down by
12.2%

Main tables
• Agriculture (t_agri) , see:
Economic Accounts for Agriculture (t_aact)
Indicator A of the income from agricultural activity (tag00057)

See also
• Agricultural output, price indices and income
• Agricultural labour input
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Agricultural labour input
Data from May 2010, most recent data: Further Eurostat information, Database .
Results for agricultural income in the European Union (EU) are measured in terms of the trend in real income per annual work unit (AWU) . From year to year there have been small decreases in labour input, but
these have rarely been the main driving factor behind the short term changes in Indicator A . However, over a
longer period, the development in agricultural labour input constitutes one of the major changes.

Main statistical findings
EU agricultural labour down by nearly 25% since 2000

Agricultural labour input, AWU, decrease from 2000 to 2009 (%).png
Agricultural labour in the EU has decreased by 24.9% since 2000 which, in terms of AWU, represents a drop of
3.7 million from 14.9 million AWU in 2000 to 11.2 million AWU in EU-27 in 2009. Because many farmers and
farm workers are only employed part-time in agriculture, the number of people actually working in agriculture
is greater than the number of annual work units.
Measured as a percentage of the total active population in the EU, agricultural labour input in AWU accounted for 4.7% in 2009 (based on active population 2008) compared to 6.7% in 2000. In EU-15 the respective
percentages in 2009 were 2.8 as against 3.8 in 2000, although the shares – and the changes – in the 12 new
Member States were much higher.
In 2009 agricultural labour input represented 12.1% inthe 12 newMember States as a percentage of active
population, while the percentage in 2000 was 17.3%, signifying that the fall in agricultural labour input on
average in the 12 new Member States is equivalent to more than 5 per cent of the active population. It should
be noted that these countries entered EU and the Common agricultural policy after 2000.
The rates of decrease in agricultural labour input in the individual countries range from 2.6% in Greece to
55% in Estonia, where labour input has more than halved in less than 10 years. Generally speaking, the decrease is lowest in the EU-15 countries, but also inPoland (11.3%), which makes it anexception among the 12
new Member States. Portugal, on the other hand, is in the opposite situation:its decrease of 31.6% shows a
trend similar to the average decrease in labour input forthe 12 newMember States(31.3%).
Despite the steep falls recorded in the new Member States, agricultural labour input in these countries in
2009 accounted for a little over half (51.7%) of EU-27 agricultural labour input.
The figures for agricultural labour input are recorded in the Economic accounts for agriculture as ’Non-salaried
labour input’ and ’Salaried labour input’, respectively. Since 2000, non-salaried labour input, which represents
the largest share in almost all countries (except the Czech Republic and Slovakia), fell by 28.3% in the EU-27,
while the salaried portion decreased only by 9.6%.
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Agricultural production and labour input

Production volume, total and per AWU, indices (2000=100).png
The volume of agricultural production in the EU has remained fairly stable since 2000 according to the indices
compiled from the accounts data at constant agricultural prices. The figures show a 4% higher production
volume in 2009 than in 2000. As the labour input over the same period decreased by 24.9%, the volume produced per annual work unit has improved significantly. The EU-15 and the 12 new Member States have shown
different trends in terms of the volume of output, with a volume for EU-15 that is very stable and a volume for
the 12 new Memeber States that is growing over time. For the 12 new Member States the volume has increased
by 15% since 2000, based on the average of the indices for 2007-2009.
The differences between the two groups of countries become even clearer when one measures the development in volume per AWU. With this indicator, the EU-15 shows an increase of slightly less than 20% since 2000
- while the increase for the 12 new Member States is well over 60% since 2000 according to the average indices
for 2007-09.
However, the level of output volume produced per annual work unit is still very different between the two
groups of EU Member States. As an average for 2007-09 the output in constant agricultural prices (2005 prices)
per AWU was 6.4 times higher in the EU-15 than in the 12 new Member States. Different agricultural products
and somewhat lower prices in the 12 new Member States can explain only a small part of this huge difference
in level.
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Factor income over labour input

Real factor income per annual work unit (EUR 1000).png
Agricultural labour input has a significant impact on the main indicator (Indicator A) for the Economic accounts
for agriculture, as the indicator monitors the trend in the real factor income per annual work unit. Figures
are available on the Eurostat website. The figure 3 shows factor income in real values (2005 Euro) divided by
the agricultural labour input on average for the years 2000-02 and 2007-09, respectively. The results 2000-02
range from over EUR 30 000 per AWU (Denmark, Switzerland and Netherlands) to slightly over EUR 1 000
per AWU (Latvia). The EU-15 countries plus Cyprus, Malta, Norway and Switzerland, but excluding Portugal,
show results above the EU-27 average, while all the new Member States from Eastern and Central Europe are
below the average, along with Portugal.
The difference between EU-15 and the 12 new Member States has been smaller since 2000. For 2000-02 the
average real factor income per AWU was 9.5 times higher in EU-15 than in 12 new Member States. As regards
the averages for 2007-09 the result in EU-15 was only 6.4 times higher than in 12 new Member States. The
difference for 2007-09 is higher than can be accounted for by the difference in purchasing power.
The smaller difference is mainly due to a significant rise in the factor income per AWU in the new Member States. In the NMS-12 the real factor income per annual work unit rose from around EUR 2 000 per AWU
in 2000-02 to around EUR 3 000 per AWU in 2007-09. On average EU-15 showed no significant changes since
2000-02, but the variation among the countries is very high.
This overall increase in factor income per unit of labour input is to a large extent due to the decrease in
labour income. If the labour input had remained the same, the EU-15 results would have decreased significantly
and the result for 12 new Member States would have shown an increase slightly over 10%.

Data sources and availability
Estimated results for agricultural income and labour input are submitted by the Member States and EFTA
countries. The implicit GDP - deflator is used for the compiling of the real values. Results from latest year are
provisional.

Further Eurostat information
Publications
• Eurostat Newsrelease 66/2010, 7 May 2010 - Employment in the agriculture sector down by 25% between
2000 and 2009
• EU Agricultural Income down 11.6% in 2009 , Statistics in focus 18/2010, 7 May 2010
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Database
• Agriculture , see
– Economic Accounts for Agriculture
∗ Economic accounts for agriculture - values at current prices (aact_eaa01)
∗ Economic accounts for agriculture - Values at constant prices (aact_eaa03)
– Agricultural Labour Input Statistics
∗ Agricultural Labour Input Statistics: absolute figures (aact_ali01)

See also
• Agricultural income per worker
• Agricultural output, price indices and income
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Cropping and livestock pattern statistics
Data from October 2010. Most recent data: Further Eurostat information, Main tables and Database .
This article presents data on agriculture and the environment within the European Union (EU) . Around 40%
of the EU-27 ’s land area is farmed, highlighting the importance of farming for the EU’s natural environment.
Links between the natural environment and farming practices are complex: farming has contributed over the
centuries to creating and maintaining a variety of valuable semi-natural habitats within which a wide range of
species rely for their survival; on the other hand, inappropriate agricultural practices and land use can have an
adverse effect on natural resources, through the pollution of soil, water and air, or the fragmentation of habitats
and a subsequent loss of wildlife.

Figure 1: Cropping pattern - utilised agricultural area (UAA) by crop type, 2007(% of total UAA) - Source:
Eurostat (ef_lu_ovcropaa)

Main statistical findings

Figure 2: Livestock pattern - number of livestock units (LSU) by type, 2007 (1)(% of total number of LSU) Source: Eurostat (ef_ov_lssum)
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Map 1: Livestock density - livestock units per hectare of utilised agricultural area, by NUTS 2 regions, 2007(LSU
per ha)- Source: Eurostat (aei_ps_ld)

Cropping patterns
In 2007, the total utilised agricultural area covered 172 million hectares in the EU-27, of which 60.5% was
composed of arable land , while 32.9% of the area was accounted for by permanent grassland , and 6.4% by
permanent crops ; kitchen gardens covered just 0.2% of the utilised agricultural area in the EU-27.
Figure 1 shows an analysis of the main uses of agricultural land in each Member State in 2007. Several
Member States (for example, Finland and Denmark) reported that almost the entirety of their utilised agricultural area was devoted to arable land, while the relative share of arable land in total utilised agricultural area
was above 50% in 20 of the Member States. Several countries (for example, Greece, Spain, Italy and Cyprus)
tended to have a much higher proportion of permanent crops than the corresponding shares recorded in other
Member States; this may result from favourable climatic conditions and the commercial importance of crops
such as olive trees, vineyards or other fruit trees. In contrast, other Member States had considerable areas of
permanent grasslands (for example, Ireland and the United Kingdom), which may be associated with relatively
high numbers of grazing animals. Malta was the only Member State to report a relatively high share of its
utilised agricultural area devoted to kitchen gardens.

Livestock patterns
In 2007, the total livestock population in the EU-27 amounted to 136 million livestock units (LSU) , of which
cattle represented 47.7%, followed by pigs (27.6%), poultry (13.8%) and sheep (7.6%).
Figure 2 shows the share of different livestock categories in each Member State in 2007. Cattle were particularly dominant in Luxembourg (85.0%) and Ireland (81.0%), and a majority of the livestock population (in
LSUs) was composed of cattle in 13 of the Member States. In Denmark, pigs represented 70.6% of the total
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livestock population (in LSUs): Denmark was the only Member State where pigs accounted for more than half
of the livestock population, although pigs were the largest category of livestock in four other Member States
(Cyprus, Hungary, Spain and Malta). More than one third (38.4%) of the livestock in Greece was composed
of sheep (while goats accounted for a further 19.0%; goats are included within the residual category of others
in Figure 2). Greece was the only Member State where sheep were the largest category of livestock, the next
highest share being recorded in the United Kingdom (24.2%).
Map 1 shows the regional distribution of livestock densities. EU-27 livestock density averaged 0.78 livestock
units per hectare of utilised agricultural area in 2007 – an overall decrease of 4.9% compared with 2003 (the
first reference period for which an EU-27 figure is available). The highest livestock densities were recorded in a
number of regions across the north of Belgium and the south of the Netherlands, as well as in Malta (which at
the NUTS 2 level is a single region). At the other end of the range, the lowest livestock densities were registered
in a range of disparate regions, such as regions with capital cities (for example, Paris and Vienna), tourist
destinations (such as the Algarve), remote areas (like the Highlands and islands of the United Kingdom), or
more generally the south of Italy (for example, Puglia, Basilicata and Sicily), the east of Austria (Burgenland),
Estonia and Latvia.

Data sources and availability
All the data within this article come from farm structure surveys , also referred to as surveys on the structure
of agricultural holdings. These surveys are carried out by all EU Member States every ten years (the full scope
being the agricultural census), with intermediate sample surveys being carried out three times between the main
surveys.
The legal basis for the farm structure survey is Regulation 1166/2008 of 19 November 2008 on farm structure surveys and the survey on agricultural production methods.
The basic unit underlying the farm structure survey is the agricultural holding: a technical-economic unit,
under single management, engaged in agricultural production. The survey covers all agricultural holdings with
utilised agricultural area of at least one hectare, as well as smaller holdings of less than one hectare if their
market production exceeds certain thresholds.
The Member States collect information from individual agricultural holdings; the information covers land use,
livestock numbers, rural development, management and farm labour input. The survey data can be summed
at different geographic levels to produce aggregates for the Member States, regions, and for main (ten-yearly)
surveys also districts. The data can also be arranged by size class, area status, legal status of the holding,
objective zone and farm type.

Context
The complex relationship between agriculture and the environment has resulted in environmental concerns and
safeguards being integrated within the EU’s common agricultural policy (CAP) , with particular attention being
paid to reducing the risks of environmental degradation through cross-compliance criteria (as a condition for
benefiting from direct payments, farmers must comply with certain requirements, some related to environmental protection), incentives and targeted agri-environmental measures, in order to enhance the sustainability of
agro-ecosystems.
The importance attached to assessing the interaction between agriculture and the environment is underlined
by a European Commission Communication COM(2006) 508 ’Development of agri-environmental indicators for
monitoring the integration of environmental concerns into the common agricultural policy’, containing a list of
28 agri-environmental indicators, which are to be used to monitor the integration of environmental concerns into
agricultural policy at an EU, national and regional level; the indicators relate to farming practices, agricultural
production systems, pressures and risks to the environment, and the state of natural resources.
Cropping patterns provide an insight into the relationship between the environment and farming developments within the EU. Permanent grasslands (when extensively managed ) are generally considered as the most
important crop from a nature conservation perspective, providing habitats for many wild plants and animal
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species. The grazing of animals on grassland, if not too heavy, can contribute to conservation in semi-natural
habitats – as plants and animals benefit from lightly or moderately grazed pastures, whereas heavy grazing
is likely to reduce biodiversity . The quality (or balance between intensive and extensive farming practices)
of grasslands can be roughly assessed by studying livestock densities . Higher livestock densities are likely to
contribute more greenhouse gas emissions, as a result of manure production and enteric fermentation, and may
also result in nutrient leaching into the water and air. In contrast, a low level of livestock density may increase
the need for industrial fertilisers to be used on agricultural land or lead to the risk of land abandonment, which
may also result in an elimination of environmental diversity.

Further Eurostat information
Publications
• Agricultural statistics: Main results - 2008-09
• Agricultural statistics: Main results - 2007-08
• From farm to fork - Focus on sustainable agriculture and fisheries statistics - SIGMA - The Bulletin of
European Statistics, 01/2010

Main tables
• Agriculture (t_agri) , see:
Structure of agricultural holdings (t_ef)
Livestock density index (tsdpc450)

Database
• Agri-Environmental Indicators
Main agricultural land types
Major livestock categories
Livestock density
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Agri-Environmental Indicators
• Agriculture
• LUCAS - Land cover/use statistics

Methodology / Metadata
• Main agricultural land types (ESMS metadata file - aei_ps_alt_esms)

Source data for figures and map (MS Excel)
• Agriculture and the environment: figures and map

eurostat

Archive Agriculture, environment, energy and transport statistics

102

See also
• Agri-environmental statistics
• Agri-environment indicators - essential tools to assess EU agricultural policy
• Agricultural census
• Agriculture statistics at regional level
• Farm structure statistics

External links
• European Commission - Agriculture and Rural Development
• Food and Agriculture Organization of the United Nations - Natural Resources &amp; Environment
• OECD - Agri-Environmental Indicators and Policies
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Pig farming statistics
Data from November 2009. Most recent data: Further Eurostat information, Main tables and Database .
This article provides a general overview of statistics on pig farming in the European Union (EU) . Pigmeat is
produced throughout the EU on several types of farms with considerable variations from one Member State to
another. Three quarters of pigs are reared by just 1.5% of the largest fatteners. Small pig producers are mostly
found in the new Member States and are one of the reasons for their smaller herd size. The different specialised
tasks of pig rearing are distributed across farms and, in the main production basins, even across regions.

Map 1: Number of sows by region (2008)

Figure 1: Distribution of numbers of other pigs by herd size (FSS 07)
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Table 1: Distribution of pigs and farms by type of pig rearing (FSS 2007) - Four types based on the numbers
of sows and of other pigs

Figure 2: Distribution of other pigs by type of pig farm (FSS 2007)

Figure 3: Distribution of the sows by herd size in EU-15 and 12 new Member States (FSS 2007)

Figure 4: Pig population (EU-27) - Livestock population, December survey, 2008

eurostat

Archive Agriculture, environment, energy and transport statistics

105

Map 2: Net exchanges of young pigs - Scheme of the intra-EU exchanges (2008) - Arrow width is proportional
to the volume of intra-EU foreign trade surplus (in tons). The 10 main surpluses on pigs weighing less than 50
kg account for 89% of the overall balances

Map 3: Net exchanges of pigs for slaughtering - Scheme of the intra-EU exchanges (2008) - Arrow width is
proportional to the volume of intra-EU foreign trade surplus (in tons). The 10 main surpluses on pigs with a
live weighing at least 50 kg account for 88% of the overall balances
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Figure 5: Change in the number of sows and piglets - In EU-15 and EU-27, December surveys

Figure 6: Change in the numbers of sows (FSS 2005 to 2007 - BE, BG, DK, DE, EE, EL, IT, CY, LV, LU, NL,
AT, PT, FI and SE

Figure 7: Change in the numbers of sows (FSS 2005 to 2007) CZ, IE, ES, FR, HU, MT, SI, SK and UK

Figure 8: Change in the numbers of sows (FSS 2005 to 2007) LT, PL and RO
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Figure 9: Numerical productivity (Gross Indigenous Production - GIP) per sow (2008)

Table 2: Statistics on the pig population, slaughtering and pigmeat production

Figure 10: Gross indigenous production (GIP) of pigmeat, quarterly data - Meat production forecast
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Figure 11: Price index of pigmeat, cereals, energy and compound feedstuff for pigs - base 2000=100

Main statistical findings
Regional data on livestock are more informative than national figures as a means of displaying the zones of pig
production (Map 1). The major production basin extends from Denmark to Vlaams Gewest (Belgium) and
accounts for 30% of EU sows. However, there are other important regions, such as Cataluña, Murcia (Spain),
Lombardia (Italy), Bretagne (France) and some areas of central Poland and Northern Croatia.

Structure of the pig farms
The distribution of national herds by size is taken from the Farm structure survey . The pigs arerecorded in
three categories, i.e. piglets, breeding sows and other pigs. The sows reflect the permanent pigherd and the
other pigs are the pigs fattened before slaughtering (see details on pig farming ).

Herd size: other pigs The distribution of the pig population by size of the pig herds (in numbers of other
pigs) shows that 1.5% of pig farms have at least 400 other pigs and manage 75.7% of these (Graph 1) and 49.1%
of the sows. These figures conceal national differences: only 21.6% of other pigs in Poland are kept in such
farms as compared to the figure of 90% or more in nine Member States (Ireland, Cyprus, Denmark, Estonia,
Spain, Italy, Belgium, United Kingdom and Czech Republic). On the other hand, the animals kept in small
units of less than 10 other pigs are important in Romania (66.2%), Bulgaria (34.8%) and Lithuania (31.9%). At
the EU level, although these small units manage 5.3% of other pigs, they account for 85.8% of the pig farms.

Herd size: breeding sows Two types of pig farm may be distinguished based on the number of breeding
sows: the fatteners and the breeder-fatteners. Almost half of the other pigs (47.3%) are kept by fatteners, i.e.
on farms without sows. However, this particular figure hides a range of different situations: 77.2% of the other
pigs are reared by fatteners with more than 400 animals, whereas 95.7% of the fatteners have fewer than 10
pigs, mainly for own consumption. More than half of these numerous small farms (57.2%) are in Romania.

Breeding sows, other pigs and herd size Besides the numerous small fatteners, the other pigs are shared
between three further significant types of farm. Of the largest farms with at least 400 other pigs, the pure
fatteners and the large breeder-fatteners with at least 100 sows manage similar numbers of other pigs and the
large breeder-fatteners feed almost half of the sow herd. A third group accounts for a quarter of the pig farms
and manages one fifth of the other pigs and the remaining half of breeding sows.
The breakdown of other pigs among the four types of pig farm (Table 1) is shown by country in Graph 2.

eurostat

Archive Agriculture, environment, energy and transport statistics

109

• Thesmall fatteners (no sows and fewer than 10 other pigs) represent a significant share of pig production
and at least 10% of other pigs in seven of the new Member States (Bulgaria, Latvia, Lithuania, Hungary,
Romania, Slovenia and Slovakia). The importance of own consumption in pig production limits the
sensitivity of this type of production to market conditions.
• Thelarge fatteners (no sows and at least 400 other pigs) account for more than one third of other pigs in
ten countries (Belgium, Denmark, Germany, Spain, Italy, Luxembourg, the Netherlands, Finland, Sweden
and the United Kingdom). They reflect a production organised between specialised breeders (which
nevertheless have other pigs) and fatteners. These 10 countries represent two thirds of the other pigs
and three quarters of the EU pigmeat production. In France and Estonia the distribution is intermediate
between that typical of large fatteners or large breeders.
• Thelarge breeders (at least 400 pigs and 100 sows) manage more than two thirds of the other pigs in
five countries (Czech Republic, Ireland, Greece, Cyprus and Portugal), where production is concentrated
in a less organised production sector.
• Theother pig farms manage more than two thirds of other pigs in Malta, Austria and Poland, which
reflects a certain level of concentration, but one which is limited by the farm size. Slovenia, with almost
half of the other pigs in such farms, also belongs to this group of countries.

Components of the pig herd
Geographic distribution Pig production is concentrated in a few countries, with Denmark, Germany, Spain,
France, the Netherlands and Poland having more than two thirds of the breeding pigs between them (December
2008 survey). At regional level ( NUTS 1), half of the breeding pigs are concentrated in eleven regions, all of
which are located in these six countries. Naturally, the size of the countries and regions plays a role in this
ranking.
In relative terms, the average share of pig production in agricultural output is highest in Denmark (29%),
followed by Belgium (20%), Poland (15%), Malta, Cyprus (both 14%) and Germany (13%).

Structural differences between pig farms in EU-15 and new Member States Another striking feature
(Graph 3) is the high proportion of sows in small herds in the 12 newest EU Member States . More than 98%
of the sows are in farms with at least 10 sows in EU-15 as against 58% in the new Member States. According
to FSS 2007, the 12 new Member States accounted for 22% of the breeding sows overall, but 91% of these sows
were in small herds of one or two sows and 6% were in herds of 100 to 199 sows.

Components of the pig herd – types of animal The livestock survey provides more detailed figures about
the livestock population. The number of sows or piglets determines the number of fattening pigs, which in turn
determines the number of pigs to be slaughtered several months later.
Thenumber of boars per sow (Table 2) reflects the frequency of artificial insemination, and also the importance of the herds in natural service. This shows how rapid genetic progress can be. One boar covers on
average more than 50 sows in Belgium, Ireland and the Netherlands, but fewer than 10 in Greece and Croatia.
Thepercentage of new sows (gilts) reflects the pressure to renew the breeding animals and is another
determinant of genetic progress.
The pig population can be divided into two groups i.e. breeding pigs and meat pigs (Graph 4). The former provide the production factors for the latter. The breeding pigs are renewed by keeping young pigs from
the previous year and slaughtering (culling) old pigs. The meat pigs can be sold at different stages as pigs to
be fattened or as fattened pigs to be slaughtered.
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Components of the pig herd – trade of live animals The intra-EU exchanges ( COMEXT ) of pigs less
than 50 kg amounted to around 200000 tonnes in 2008. Assuming an average weight of 25 kg, this is equivalent
to 8 million young pigs (Map 2). This annual production, which represents a flow over year, cannot be compared
directly with the population of young pigs at any given moment. Germany is the main importer of young pigs,
with 77% of EU imports, and Denmark is the main exporter with 74% of EU exports. In addition, Germany is
the main importer of breeding animals (46%) and Denmark is the main exporter (23%). Germany is also the
main importer of non-breeder pigs weighing at least 50 kg, i.e. mostly for slaughtering (Map 3).
It can be seen from these maps that pig production is specialised even across borders, with breeders such
as Denmark, fatteners such as Spain and mixed producers such as the Netherlands. Germany, Denmark and
the Netherlands form a single pig production area.

Changes and trends
Changes in the pig population Thetotal number of sows represents the production capacity. Between 2006
and 2008, the number of sows fell by 10%. In the 12 New Member States the reduction was steeper (-27%)
than in the 15 older Member States (-6%), with certain exceptions in each group. The decline was less marked
in Estonia and Latvia in the first group and in Italy, Luxembourg, the Netherlands and Portugal in the second
group. In Greece the number of sows actually increased.
Such extreme changes are a combination of several phenomena, which have a varying impact depending on
the structure of pig production. The general decrease concerns all countries, but the underlying phenomenon
is one of concentration, i.e. an increase in the size of the largest herds together with the disappearance of the
smallest. The trend is towards a decrease in the this change in the structure of pig production in the 12 new
Member States can be expected to continue.
Graph 8 shows that the decrease in the number of sows is balanced by a gain in productivity. The number of piglets in EU-15 is even showing a slight increase.
The most recent data come from the livestock survey carried out in May/June 2009. These figures are provided
by countries with at least 3000000 pigs, and the Member States concerned account for 85% of the EU pig population (according to the December survey). They show a yearly trend of -0.85% for sows, -0.56% for fattening
pigs and -0.39% for piglets, i.e. -0.60% for all pigs. This rate of change is less marked than that observed in
previous years (-3.79%) and indicates a lower rate of decrease. This would be comparable to the previous 5-year
trend.

Changes in farm structure The structural data allow us to distinguish three types of national trend, depending on the changes in the number of sows from large farms with at least 200 sows and of those from small
farms with fewer than 10 sows.

• Concentration (Graph 6). In 15 Member States, large farms are accounting for more and more sows to
the detriment of the smallest farms. The number of sows on small farms is barely falling, if at all. These
Member States account for more than half (52%) of the EU sow herd according to the December 2008
livestock survey.
• Abandonment (Graph 7). The decrease affects pig farms of all sizes, including large farms in nine
Member States. These account for more than one third (36%) of the sows surveyed in December 2008.
• Restructuring (Graph 8). In three Member States, the number of sows from small herds fell sharply
and the number in the medium and large herds rose correspondingly. This can be interpreted as a reorganisation of production. These herds accounted for one out of eight EU sows (12.4%) according to the
livestock survey (December 2008).
A change is discernible in all countries, but it can be regarded as a trend in only some of them. The third type
could also be seen as a combination of the other two.
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Changes in the types of pig farm The number of small breeders follows the trend in the number of small
farms, i.e. a general decrease, which is especially marked where there are proportionally more small farms. The
number of pigs is falling at a similar rate, as there is a strong link between these two numbers.
The number of large fatteners is increasing apart from in a few countries. There, although the number of
large farms is stable, their average size is continuing to increase. On average, between the 2003 and 2007 surveys in the 12 newest Member States , the number of pigs for the large fatteners doubled, with more extreme
figures being seen at national level. At EU level, the increase was 16.4%.
Although the number of large breeders has increased in only a few countries, the average number of sows
per farm increased in every country, except Bulgaria, Austria and Slovenia. The average number of other pigs
increased everywhere except in Luxembourg, Slovenia and Austria.
In all but a few countries, the number of other pig farms decreased, as did the number of sows and other
pigs. Since the 2000 survey, the number of sows in these farms fell steadily by 2.5% per year in EU-15.

Production of pigmeat
Pigmeat is produced from the slaughtering of live pigs produced in the country ( gross indigenous production
), i.e. excluding the pigs exported live, but including those imported live. Thus the correspondence between
fattening and slaughtering is not exact (Graph 9).
Seasonal variations in production are due to lower sow fertility in summer. Pigmeat production shows an
economic cycle (which is less than two and half years), although its impact on farmer decision is less than that
of major economic changes or animal crises.
In 2008 pigmeat production in the EU reached 259.6 million head (Table 2), of which more than half (54.4%)
came from four countries (Germany, Denmark, Spain and France). The EU foreign balance showed a surplus of
1.8 million tonnes (pigmeat and processed pigmeat), i.e. 7% of the slaughtering, but extra-EU trade represented
only 14% of the national foreign trade (in volume terms). Four countries (Denmark, Germany, the Netherlands
and Spain) contributed 62% to the total of extra-EU exports.
Finally, a statistical artefact also plays a role: the national statistics could cover domestic slaughtering, which
has now been excluded for comparability purposes. Estimates have been used to minimise breaks in the series.
Although the effect is concentrated in certain countries, it excludes about 7% of pigmeat production in the EU.
Following the fall in the number of breeding pigs, production is also decreasing, and the GIP is expected
to be around 250 million head in total for the four quarters of 2009 (Graph 10).

Market prices
The past few years have been difficult for pig producers in terms of profitability mainly owing to the high price
of cereals and, to a lesser extent, of energy (Graph 11). In parallel, the price of pigs increased only slightly and
the terms of trade (output-input) remained negative. The situation at the beginning of 2009 warrants more
optimism, but cannot compensate for these difficult years.

Data sources and availability
For the data in this article, five different sources were used:

• The Farm structure survey , a robust survey with a wide scope, no longer collects, from 2009 onwards,
the structure of livestock rearing. Thus, the data are drawn from the FSS. Although this allows a wider
scope (including land use, livestock, labour force, etc.) and a longer reference period, the results are less
informative about the pig population than the data previously collected through the Livestock survey .
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Also the categories of pigs surveyed are limited to three: piglets with a live weight of less than 20 kg,
breeding sows (weighing 50 kg and over) and other pigs. This latter category covers fattening pigs and
also boars, cull sows, gilts, and various other pigs of at least 20 kg. Most of these other pigs are fattening
pigs. Four times per decade the farm structure survey records data about the farm structure which can
be used for describing the structure of animal herds.
• The Livestock survey , a more frequent and specialised survey than the FSS, provides information
about the livestock population at national and regional level; the relevant data are intended to be more
precise than the FSS figures for the three categories above and the nomenclature of livestock contains
more animal categories.
• Slaughtering and meat production statistics (forecast and updated figures) are collected on a
monthly basis; they refer to the activity of slaughterhouses . From the slaughtering and the balance
of external trade for live animals, the gross indigenous production can be estimated, as can the national
production of pigs for slaughtering. The GIP is forecast by the Member States, which provide Eurostat
with these figures once or twice a year.
• Agricultural price statistics (indices and absolute prices) are collected on the basis of a gentlemen’s
agreement following the methodological descriptions from the Handbook for EU agricultural price statistics. The main use for absolute agricultural prices is to compare the price level between Member States
and to study sales channels. On the other side, agricultural price indices are used above all in connection
with the analysis of price developments and the effect on agricultural income .
• External trade statistics (exhaustive database) record the monthly trade of the Member States in
terms of imports and exports between Member States or with the third countries provided, as reported
by the traders on the basis of Customs (extra-EU) and Intrastat (intra-EU) declarations.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernised and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Pig farming in the EU, a changing sector- Statistics in focus 8/2010

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)
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Agricultural products (apro)
Animal production (apro_mt)
Meat production (apro_mt_p)
Livestock (apro_mt_ls)
Agricultural prices and price indices (apri)
Price indices of agricultural products (apri_pi)

Dedicated section
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

See also
• Agriculture statistics at regional level
• Farm structure statistics
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Agri-environmental statistics
Data from June 2010, most recent data: Further Eurostat information, Main tables and Database .
This article presents an overview of statistical data on agriculture and the environment in the European Union
(EU) . Farming can have beneficial influences on the environment, for instance in creating valuable landscapes
and habitats. But inappropriate agricultural practices and land use can also have an adverse impact on natural
resources, like the pollution of soil, water and air, fragmentation of habitats and loss of wildlife.
The links between the richness of the natural environment and farming practices are complex. Environmental
indicators are used to quantify and describe these complex relations between agricultural and agri-environmental
policies, agricultural practices and the environment. AEI assess trends over time of;

• the effects of agriculture on the environment;
• the effectiveness and efficiency of agricultural and environmental policy measures.
There are 28 indicators relating to farming practices, agricultural production systems, pressures and risk to the
environment and the state of natural resources. In this article data will be presented on a selection of these
indicators:

Table 1: Acreage of the main components of the UAA, EU-27

Figure 1: Cropping patterns in 2007
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Figure 2: Change in the share of grassland in total UAA, 2007-2003 (difference in points of percentage)

Figure 3: Livestock patterns, EU-27, 2007

Figure 4: Livestock densities EU-27, 2007 (in LSU/ha)

Figure 5: Change in livestock densities, 2007-2003 (difference in LSU/ha)
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Map 1: Total livestock density at regional level, 2005 (in LSU/ha)
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Map 2: Grazing livestock density at regional level, 2005 (in LSU/ha)
• cropping patterns ;
• livestock patterns ;
• specialisation ;
• irrigation

Main statistical findings
Cropping patterns
Cropping patterns provide insight into environmentally important trends in farming in the European Union.
Permanent grasslands are generally considered as the most important from a landscape and nature conservation
perspective. This is however most of the time only true for extensively managed permanent grassland that
provides habitats for many wild plants and animal species. The quality of these grasslands from a landscape
and nature conservation point of view can be roughly assessed by looking at grazing livestock densities in these
countries.
In 2007 the total utilised agricultural area (UAA) covered 172 millions of hectares in the EU, with 30% located in France (16%) and Spain (14%). The cropping pattern in the EU has been rather stable between 2003
and 2007 as shown in Table 1. In the EU in 2007, arable land represented 104 millions of hectares (60% of
UAA), whereas permanent grassland represented 57 millions (33%) and permanent crops only 11 millions (6%).
Kitchen gardens cover a significant area only in Malta.
Both the distribution of the main land use types and the trends vary widely among Member States. Figure 1 shows the repartition of the four components of the utilised agricultural area in each Member State in
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2007. It clearly suggests that Mediterranean countries (e.g. Greece, Italy, Spain, Cyprus) have a much more
important share of permanent crops than other countries. This can be explained by favourable climatic conditions of these countries and the commercial importance of permanent crops such as olive trees, vineyards or
other fruit trees. Some countries have important areas of permanent grasslands (e.g. Ireland and the United
Kingdom,known for their important sheep flocks), whereas others are characterised by a strong domination of
arable land in their UAA (e.g. Finland or Denmark).
In 2007, the fodder area (i.e. grasslands and fodder crops) made up 43% of the UAA on average in EU;
in Ireland it covered 92% of the UAA.
The change in cropping patterns between 2003 and 2007 within Member States however has been significant for
some countries. Figure 2 shows the difference in percentage points between the share of grassland in UAA in
2007 and in 2003. Slovakia and Lithuania experienced a significant decrease in the share of grassland (-8 points
of percentage in both countries), while the share of grassland increased by 11 points of percentage, rising from
40% to 51%, in Portugal.

Livestock patterns
Livestock patterns are an indicator of the pressure of livestock farming on the environment. Livestock, through
manure production, contributes to climate change ( greenhouse gas emissions) and nutrient leaching into water
and air. A higher livestock density means that a higher amount of manure is available per hectare of UAA,
which increases the risk of nutrient leaching. On the contrary, an excessively low livestock density increases the
need for industrial fertilisers as well as the risk of land abandonment. The actual impact on the environment
of livestock farming does not only depend on the amount of livestock, but also depends on farming practices.
Regarding grassland management, grazing, if not too heavy, can contribute to nature conservation in seminatural habitats. Plants and animals benefit from the variety of structural features present in lightly or moderately grazed pastures, but heavy grazing eliminates structural diversity.
The total livestock population in the EU amounted to 136 millions of livestock units (LSU) in 2007, a slight
decrease of -3.6% since 2003. In 2007 cattle alone represented 65 millions of LU (i.e 89 millions of heads of
bovine animals) and made up 48% of the total livestock units in EU, followed by pigs (27%), poultry (14%)
and sheep (8%). Most of the cattle population was found in France (21.6%), Germany (14.2%) and the United
Kingdom (11.5%).
Figure 3 shows the share of different livestock categories in each country in 2007. Cattle were particularly
dominant in Luxembourg (85%) and Ireland (81%). In Denmark, pigs represented 71% of the total livestock
population (in LU).
In 2007, the total livestock density (total LD) in the EU was 0.8 LU per hectare of UAA. Grazing livestock
density (grazing LD) in the EU was 1.1 LU per hectare of fodder area. Figure 4 shows the total LD and grazing
LD in each country in 2007. The highest total LD were found in Malta, The Netherlands and Belgium, where
moreover the grazing LD was much lower than the total LD. Such a difference usually reflects important pig
and poultry production relative to cattle population and/or relatively important share of grasslands and other
fodder crops within the UAA. On the contrary in Bulgaria, Greece and some other countries, the grazing LD
was generally higher than the total LD.
On average in EU the total LD decreased by -0.03 LU/ha between 2003 and 2007, and the grazing LD by
-0.04 LU/ha (see Figure 5). The major drop in livestock densities in Bulgaria is mainly caused by the continuously sharp decline in livestock populations since the change to a market economy. The changes in farm
structure, the drop in purchasing power of the population and a loss of traditional export markets have all led
to the marked reduction in ruminant livestock output ( Agricultural Situation and Prospects in the Central and
Eastern European Countries, 1998 reports, Bulgaria ). The total livestock and grazing livestock populations
declined by more than 20% between 2003 and 2007 in Bulgaria. At the same time the fodder area increased by
almost 40% and the UAA by almost 5%. The major decrease in grazing livestock density in Cyprus is caused
by a drop in grazing livestock populations (-12%) and an increase in the fodder area (44%).
Map 1 shows the regional distribution of livestock densities and Map 2 of grazing livestock densities in the
EU in 2007. The grazing livestock density isrelatively high in Greece and Bulgaria. These countries have a
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relative low share of grassland in the total UAA, see Figure 1.

Specialisation of agriculture

Figure 6: Specialisation of agricultural holdings in the EU-27, 2007

Map 3: Share of crop-specialist holdings in total farm holdings, 2007
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Map 4: Share of livestock-specialist holdings in total farm holdings, 2007
Specialisation changes land use towards less diverse cropping and/or livestock patterns, due to more concentration on a limited number of products. A less diverse cropping/livestock pattern may cause a loss of diversity
in farmland habitats, as well as in associated flora and fauna, crop varieties and livestock breeds, leading to
overall reduction of genetic diversity.
Specialisation towards crops or livestock may also affect the nutrient balance of a holding. Fertilisers and
manure contain large amounts of nutrients (e.g. phosphorus, nitrogen) and crops use these nutrients to grow.
However, the amount of nutrients a crop can take up is limited, and the excess can leak into water, soil and
air, causing a range of environmental problems. On the one hand, specialised livestock holdings with little or
no crop area or pasture are likely to have a nutrient surplus, as it is not possible to spread all of the manure
produced on the farm on crop area or pastures belonging to the agricultural holding without severe risks to
the environment. This can be mitigated if the farmer is able to export excess manure to neighbouring farms
with large crop areas. However, when a whole region is specialised in livestock breeding, manure disposal can
be very problematic, as high transport costs may make the transport of manure to other regions prohibitively
expensive. Specialist crop holdings , on the other hand, may face a nutrient deficit and have to import nutrients.
Due to the low availability of manure, regions specialised in cropping tend to rely on mineral fertilisers which
are produced with high amounts of energy and contribute to greenhouse gases.
However, some specialised systems have positive impacts on the environment. For instance, extensive cattle and sheep grazing in mountainous regions can be highly specialised, but have a positive impact on the
conservation of high-value EU habitats and associated biodiversity .
The environmental effects of mixed farming are less obvious. Diversification can improve income security and
thus the viability of a farm, by spreading risks over several activities. If one activity fails, say, because of animal
or crop disease, other activities may still render income. A specialised holding, on the contrary, mainly depends
on a single activity. If this fails, the viability of the entire holding may be at stake. Farmers ceasing activities
in marginal areas may induce loss of agricultural habitats and soil erosion. Diversification could potentially
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prevent land abandonment in such areas.
In 2007 there were approximately 13.7 millions of agricultural holdings in the EU, representing a decrease
by -9% compared to 2003 (15 millions holdings in 2003). The distribution of crop-specialist , livestock-specialist
and mixed-farming holdings remained rather stable between 2003 and 2007. In 2007, 40% of agricultural holdings were specialised in cropping (20% in field crops, 2% in horticulture, 18% in permanent crops), whereas 22%
were specialised in livestock (17% in grazing livestock, 5% in granivores) and 38% were mixed-farming holdings
(12% in mixed cropping, 12% in mixed livestock, 14% in mixed cropping-livestock).
Figure 6 shows there is much diversity in combinations of specialised and mixed farming. In the Mediterranean and Scandinavian countries, specialist cropping is the dominant farm type. Specialist livestock is the
dominant farm type in parts of Western Europe (i.e. Ireland, UK, Benelux , Germany). In most new Member
States, mixed farming is the dominant farm type.
Specialisation is often, but not always, associated with intensification . The Netherlands, for instance, have
both a high share of specialist holdings and a high share of the utilised agricultural area (UAA) managed by
high-input holdings. However, specialisation can also be found in more extensive agriculture , for instance, in
Ireland, where the share of specialised holdings in 2007 is 97% (93% livestock-specialist and 4% crop-specialist),
while almost half the UAA is managed by low-input holdings.
Map 3 shows the regional variation of farm specialisation in cropping in the EU in 2007. The specialisation in cropping was rather high in most regions of the Iberian Peninsula, Italy and Greece.
As can also be seen in Map 4 the share of specialist livestock holdings is rather low in these areas. A high
specialisation in cropping may result in a higher need for mineral fertilisers, as manure is less available. However,
farms differ in size. Therefore a large share of holdings specialised in cropping does not necessarily mean that
also a large part of the UAA is managed by specialist crop holdings. A minority of large specialist livestock
holdings may produce enough manure to meet the requirements of a majority specialised in cropping.

eurostat

Archive Agriculture, environment, energy and transport statistics

122

Irrigation

Figure 7: Change in the shares of irrigable and irrigated areas in total UAA, 2007-2003 (difference in points
of percentage) (No data available for DE and EE; Irrigable and irrigated areas in IE and LU were null in both
years)
Irrigation fosters crop production by bringing water to plants, which is absolutely essential if plants are to grow
in some areas. Irrigation increases productivity and therefore contributes significantly to agricultural output
and food supply. However, irrigation is a major driving force behind water abstraction , which can eventually
lead to environmental problems. In particular, availability problems occur when the demand for water exceeds
the amount available during a certain period. The environmental impacts of irrigation are variable but some
can be very severe, especially in the southern Member States. The use of water in agriculture for irrigation
is also continuously under pressure from other users of fresh water (e.g. urban population, industry), as fresh
water is a scarce resource throughout the world.
Across Europe, the main types of environmental impact arising from irrigation are:

• water pollution from nutrients and pesticides due to increased run-off;
• damage to habitats and aquifer exhaustion due to abstraction of water;
• salinisation of groundwater sources or contamination of water by minerals;
• ecological effects of large-scale water transfers associated with irrigation projects;
• soil erosion arising both from intensive irrigation and from the abandonment of formerly hand-irrigated
terrace agriculture in the hills.
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However, before intensive water use can be considered to have a negative impact on the environment, water
use for irrigation, among other uses in other sectors, should be compared with water availability at local level.
Moreover, the water sources used for irrigation also matter, e.g. surface water can be replenished much faster
than groundwater.
Irrigable and irrigated areas alone give no indication of the intensity of water use, which also depends on
the type of equipment used. Sprinkler and drop irrigation methods are less water-intensive than surface irrigation (also called ’flood irrigation’), which still predominates in some countries. Equipment for drop irrigation is
more expensive than for other irrigation methods and this system therefore tends to be concentrated in areas
with high-value crops. Given that data on the actual volumes of water used for irrigation are quite difficult to
collect, data on irrigation areas and methods can be used to estimate the volume. However, data on Irrigation
methods used are for the moment only available for 2003.
In 2007 the total irrigable area in the EU (excluding Germany and Estonia) was about 15 million hectares, representing a decrease by -8.2% compared to 2003. The area actually irrigated was over 10.3 millions ofhectares(6.5% compared to 2003). The share of the irrigable area in total UAA in EU (excluding Germany and Estonia)
in 2007 was 9.8%, while the share of the irrigated area was only 6.7%. The share of irrigable area in total UAA
is the largest in the Mediterranean countries such as Greece (38.2%), Cyprus (31.4%),Malta (31.0%) and Italy
(31.0%). In the Netherlands the irrigable area is also quite large (23.9%), however only 10.6% of the UAA was
actually irrigated in 2007.
There are great variations from region to region and between countries. In southern European countries full
irrigation is an essential element in many types of agricultural production. In central and northern European
countries, supplementary irrigation is generally used to improve production in dry summers, especially when
the dry period occurs at a sensitive crop growth stage. Ireland and Luxembourg did not declare irrigable or irrigated areas in 2003 and 2007 whereas Finland had an area equipped for irrigation but did not actually irrigate.
Figure 7 shows the change in the shares of irrigable and irrigated areas in total UAA between 2003 and 2007.
The difference is presented in percentage points. The share of irrigable area increased in Malta from

Figure 8: Share of irrigable area managed by the different farm types in the EU-27, 2007 (EU-27 excluding DE
and EE)
21.3% to 31.0%, an increase of more than 9.7 percentage points, while the share of irrigated area rose from
19.7% to 27.2%. The share of irrigable area also increased significantly in the Netherlands between 2003 and
2007; however, the share of irrigated area increased even more in the same period. In Romania the shares
of irrigable and irrigated areas decreased significantly. In Portugal and Denmark irrigation intensified as the
share of irrigated area increased while the share of irrigable area decreased. The changes observed in irrigation
could be caused by changes in cropping patterns (towards less or more water-intensive crops) and the share of
irrigated areas by crop. To analyse these influences on irrigation, data on crop areas and irrigated areas for
individual crops are needed. Data on irrigated areas by crop are not available after 2003. Therefore it is not
possible to see whether the change in irrigation
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Figure 9: Share of irrigable area managed by farms of different economic size, 2007 (No data available for DE,
EE, LV and LT; No data available on farm holdings &lt;2 ESU in NL)
between 2003 and 2007 may have been influenced by changes in cropping patterns and irrigation of crops.Figure
8 shows the share of irrigable area managed by different farm types in the EU (excluding Germany and Estonia) in 2007. The largest share of irrigable area in 2007 was managed by crop-specialist holdings, as farms
specialised in field crops, horticulture and permanent crops altogether accounted for 69.6% of the irrigable area,
while holdings specialised in grazing livestock and granivores managed only 13.0%. Mixed farming accounted
for 17.3% of the irrigable area and 0.2% was managed by non-classifiable holdings. Although some countries
experienced significant changes between 2003 and 2007, the distribution over farm types changed very little in
the EU-27 (excluding Germany and Estonia) as a whole. The most significant changes occurred in the share
managed by holdings specialised in field crops, which decreased from 48.7% in 2003 to 46.3% in 2007, and in
the share managed by holdings specialised in permanent crops, which increased from 18.5% to 20.5%.
Irrigation can lead to water pollution from pesticides and nutrients due to increased run-off. Lack of rotation and diversification on specialist holdings takes away key self-regulating mechanisms, turning monocultures
into highly vulnerable agri-systems. Therefore crop-specialist holdings have a greater risk of pesticide and nutrient leaching than other types of farm. However, the actual risk of nutrient and pesticide pollution from farming
depends on the combination of farm management practices such as the amount of water, pesticides and nutrients used, the irrigation, plant protection and fertilisation techniques, or the timing and method of application.
Figure 9 shows the share of irrigable area managed by holdings of different economic size in the EU in 2007. In
the EU (Germany, Estonia, Latvia and Lithuania excluded), 39.9% of the irrigable area was managed by large
farms (&gt;=100 ESU ) and 22.7% by small and very small farms (&lt;16 ESU).
However, the share of UAA managed by large farms in the EU (Germany, Estonia, Latvia and Lithuania
excluded) in 2007 was only 29.0%, whereas the share of UAA managed by small and very small farms was
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32.4%. Thus it seems that, in general, irrigation (measured by the irrigable area) was more common on large
farms than on small and very small farms, although the situation was the opposite in Portugal, Bulgaria and
Cyprus. In Bulgaria the share of irrigable area managed by very small and small farms was 43.4%, whereas the
share of total UAA managed by these farms was 21.4%. In most Member States the irrigable area managed by
very small farms (&lt;1 ESU) is negligible; however, in Portugal, Bulgaria, Romania and Cyprus the irrigable
area managed by very small farms is significant (5-15%).

Data sources and availability
All the data come from the Farm Structure Surveys .

Context
Around 40% of the EU’s land area is farmed. This fact alone highlights the importance of farming for the
EU’s natural environment. The links between the two, however, are complex. On the one hand, farming has
contributed over the centuries to creating and maintaining a variety of valuable semi-natural habitats and agricultural landscapes on which a wide range of wild species rely for their survival. On the other hand, agriculture
also has an adverse impact on natural resources such as pollution of soil, water and air, fragmentation of habitats, and a loss of wildlife which can result from agricultural practices and land use.
This complex relationship has to be taken into account in integrating environmental concerns and safeguards
into the Common agricultural policy (CAP) , with particular attention paid to reducing the risks of environmental degradation through cross-compliance criteria (as a condition for benefiting from direct payments, farmers
must comply with certain requirements, some related to environmental protection), incentives and targeted
agri-environmental measures, in order to enhance the sustainability of agro-ecosystems.
The importance attached to assessing the interaction between agriculture and the environment is underlined by
the fact that the European Commission adopted a list of 28 agri-environmental indicators (AEI) in 2006 in its
Communication COM(2006) 508 final . The AEI are developed for monitoring the integration of environmental
concerns into the common agricultural policy at EU, national and regional levels.

Further Eurostat information
Publications
• Agricultural statistics: Main results - 2008-09
• Agricultural statistics: Main results - 2007-08
• Environmental statistics and accounts
• From farm to fork - Focus on sustainable agriculture and fisheries statistics - SIGMA - The Bulletin of
European Statistics, 01/2010

Main tables
• Agriculture (t_agri) , see:
Structure of agricultural holdings (t_ef)
Irrigable area (tag00095)
...
Livestock density index (tsdpc450)
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Database
• Agri-Environmental Indicators
Main agricultural land types
Major livestock categories
Livestock density
Irrigable and irrigated areas
Irrigation methods
Specialised and mixed farming

Dedicated section
• Agri-Environmental Indicators
• Agriculture
• LUCAS - Land cover/use statistics

Methodology / Metadata
• Irrigable and irrigated areas (ESMS metadata file - aei_ps_ira_esms)
• Irrigation methods (ESMS metadata file - aei_ps_irm_esms)
• Livestock density (ESMS metadata file - aei_ps_ld_esms)
• Main agricultural land types (ESMS metadata file - aei_ps_alt_esms)
• Major livestock categories (ESMS metadata file - aei_ps_lsc_esms)
• Specialised and mixed farming (ESMS metadata file - aei_ps_sm_esms)

See also
• Agri-environment indicators - essential tools to assess EU agricultural policy
• Cropping and livestock pattern statistics
• Farm structure
• Fertiliser consumption and nutrient balance statistics

External links
• European Commission - Agriculture and Rural Development
• Food and Agriculture Organization of the United Nations - Natural Resources &amp; Environment
• OECD - Agri-Environmental Indicators and Policies
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Agri-environmental indicators - fact sheets
This article is part of an online publication providing a complete picture of the state of agri-environmental indicators in the European Union (EU) . It presents the policy backgrounds and provides additional information
on how a system of agri-environmental indicators was set up. It also contains an overview table showing the
28 agri-environmental indicators within the so-called ’DPSIR’ (Driving force — Pressure — State — Impact —
Response) framework and providing links to the fact sheets for each of those indicators.

Policy backgrounds
• Since the ratification of the Maastricht Treaty , there has been the legal obligation for the European
Union to take account of environmental protection requirements when drawing up and implementing EU
policies.
• The Amsterdam Treaty reinforced sustainable development as an objective of the EU, while retaining the
existing Treaty bases for environmental and agricultural policy. It highlighted the need to integrate environmental protection requirements into the definition and implementation of all EU policies. Agriculture
remains a policy area where the instruments of the common agricultural policy (CAP) are decided by the
Council of Ministers . This enables environmental considerations to be developed, enacted and applied
throughout the EU.
• The European Council in Cardiff (1998)endorsed the principlethat the environmental dimension should
be integrated in all EU policies andstressed the importance of developing appropriate environmental
indicators to assess the impact of different economic sectors on the environment and to monitor progress
in integrating environmental concerns.
• The European Council in Vienna (1998) reaffirmed the commitment to integrate the environment and
sustainable development into all Eu policies. It requested the Commission to provide a co-ordinated
report on indicators. The Agriculture Council was invited to continue its work with a view to submitting
a comprehensive strategy, including a timetable for further measures and a set of indicators, to the Helsinki
European Council.
• The Agricultural Council requested in July 1999 a report on agri-environmental indicators from the
Commission. As a result of collaboration between Eurostat , DG Agriculture and DG Environment, the
report " Agriculture, Environment, Rural Development, Facts and Figures – A Challenge for Agriculture
" was published in July 1999. The publication deals with the functional links between agriculture and the
environment and seeks to highlight the available statistical information. The aim of the publication was
also to fully and rigorously contribute to the debate and open up new avenues for future work.
• In November 1999, the Agricultural Council adopted a strategy on environmental integration and sustainable development in the common agricultural policy as a response to the request of the Vienna Council.
The strategy specified general and specific objectives for the common agricultural policy in relation to the
integration of environmental concerns and sustainable development. Its specific objectives relate both to
activities where the agricultural sector has a positive impact on the environment and sustainable development and to those where there is a negative impact. Finally, the importance of appropriate monitoring,
reporting and evaluation is pointed out. The use of indicators is examined as an indispensable means of
measuring the impact of the economic, social and environmental functions of agriculture.
• In Helsinki (1999)the European Council adoptedthe strategy for integrating the environmental dimension
into the common agricultural policy. Thestrategy stresses the key role of Member States in implementing
agri-environmentalmeasures and asks for the development of appropriate agri-environmental indicators
to monitorthe integration of environmental concerns in the CAP. In the Presidency conclusions, the
Agricultural Council was asked to submit to the European Council in Göteborg (2001) their comprehensive
strategies with the possibility of including a timetable for further measures and a set of indicators.
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• In response to this, the Commission issuedtwocommunications: COM final 0020/2000 , which defined the
objectives for monitoring the integration process and identifies a set of 35 agri-environmental indicators
and COM final 0144/2001 , which identified concepts and potential data sources and described further
necessary work.
• In Göteborg (2001) theEuropean Council adopted the EU Sustainable Development Strategy , which
requires that the economic, social and environmental effects of all policies have to be taken into account in
decision-making. It also adopted the conclusions of the Agriculture Council (April 2001) on environmental
integration and sustainable development in the CAP, inviting the Commission to regularly monitor and
evaluate the Council’s integration strategy, and calling upon the Commission to continue its efforts to
further improve the set of agri-environmental indicators and to define the statistical needs for these
indicators.
• In 2006 the European Council adopted the renewed EU Sustainable Development Strategy , which reaffirmed that sustainable development has to be integrated into policy-making at all levels, by promoting
coherence between all EU policies and ensuring that major policy decisions are taken in full knowledge of
their economic, social and environmental impact.

Establishing agri-environmental indicators
The IRENA operation (Indicator Reporting on the Integration of Environmental Concerns into Agriculture
Policy) was launched in 2002 to further develop agri-environmental indicators for monitoring the integration of
environmental concerns into the common agricultural policy (CAP). It was a joint exercise between DG Agriculture and Rural Development, DG Environment, Eurostat and DG Joint Research Centre, and the European
Environment Agency (EEA) . Thepurpose ofthe IRENA operation was to develop and compile for EU-15 theset
of 35 indicators defined in COM final 0020/2000 and COM final 0144/2001 at the appropriate geographical
levels and, as far as possible, on the basis of existing data sources.
Building on the indicator work, the finalreport presented agri-environmental relationships using the Driving force
— Pressure — State — Impact — Response (DPSIR) model. Interlinkageswere shown in agri-environmental
storylines in relation to major agri-environmental themes: water, land use and soil, climate change and air
quality, and biodiversity and landscape. These selected storylines are coherent with the specific objectives of
the Agricultural Council’s strategy on environmental integration and sustainable development in the CAP. possible, on the basis of existing data sources. At the centre of the DPSIRframework is the currentstate of the
agricultural environment and how this has changed over time. State indicators bring to the fore any undesirable changes which need to be combated, (for example, nitrate or pesticide concentrations in water) as well as
particularly desirable states which should be preserved (for example, many agricultural landscapes or valuable
habitats). The second step is to identify thepressures which have brought about undesirable change and environmental benefits resulting from farming which have helped to preserve or enhance the environment. These
have, respectively, a negative and positiveimpact on the environment.The third step is to link these pressures
and processes to thedriving forces in the economy (farmers’ activities, which are themselves driven by market
forces), as it is these driving forces that are directly influenced by agricultural policy, and it is here where
the integration process is applied. Finally, it is necessary to monitor how society’sresponse to these issues is
working. Are agri-environmental measures having the desired effect, are they responding quickly enough, or
are they producing unforeseen problems? This framework allows the relevant questions to be posed, and the
information needed to answer these questions, i.e. the indicators, to be identified.
The IRENA operation has led to substantial progress in the development of agrienvironmental indicators at
EU-15 level, and particularly regarding concepts, identification of data sources and compilation of data sets.
However several limitations became apparent in a number of indicators:

• deficiencies in the data sets related to certain indicators, in terms of harmonisation (e.g. farm management), data quality (e.g. genetic diversity), geographical coverage (e.g. water quality) and/or availability
of data series (e.g. area under organic farming)
• the models underpinning the computation of certain indicators need methodological improvement or further validation (e.g. soil erosion; soil quality)
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• some indicators still require further conceptual improvement (e.g. farm management; landscape state;
high nature value farmland areas).
These limitations do not invalidate the usefulness of the indicators for agri-environmental analysis. Rather, they
suggest that further work is needed on these indicators to improve the concepts and methodological approaches,
improve data collection methods, develop new data sets where necessary, and improve/validate existing modelling tools. In addition, the indicators need to be extended to also cover the new Member States .
Three key challenges for future work on EU agri-environmental indicatorswere identified:

1. streamlining the IRENA indicator set, while strengthening its relevance for policy purposes;
2. consolidating the selected set of indicators, extending the coverage to the new Member States and correcting existing weaknesses;
3. setting up a permanent and stable arrangement needed for the long-term functioning of the indicator
system.
Commission Communication COM final 0508/2006 adresses these challenges and a listof 28 agri-environmental
indicators (AEI) to monitor the integration of environmental concerns into the common agricultural policy were
identified. To aid the Commission in setting up a permanent and stable arrangement for the indicator system
a call for tender was opened. A research consortium with the name DireDate won the tender and carried out
a projectwith the aim to:create a framework for setting up a sustainable system for collecting a set of data
from farmers and other sources that will serve primarily European and national statisticians for creating the
agreed 28 agri-environmental indicators and thus serve policy makers, but as well agricultural and environmental researchers, observers of climate change and other environmental issues linked to agriculture . The final
reportsare available on the website dedicated to this project:

• Farm data needed for agri-environmental reporting (summary of the findings of the project)
• Data requirements, availability and gaps in Agri-environment indicators (AEIs) in Europe (Task 1 report)
• Direct and indirect data needs linked to the farms for agri-environmental indicators (Task 2 report)
• Analysis of methodologies for calculating greenhouse gas and ammonia emissions and nutrient balances
(Task 3 report)
• Agri-environmental indicators: recommendations for priority data collection and data combination (Task
4 and 5 report)
• Characterisation of data collection - processing - reporting for agri-environmental policies in Member
States of the European Union (Task 6 report)

Fact sheets
The final report of the IRENA operation was accompanied with 40 fact sheets. For each (sub-)indicator,a fact
sheet presents the key facts and figures and an assessment of the indicator, the agri-environmental context and
policy relevance, and a metadata section (description of methodology and data sources). The IRENAfact sheets
are available at the dedicated website underIndicators overview .
This online publication provides an update of the fact sheets for the 28 AEI as listed in COM final 0508/2006
. The table belowshows the28 AEI within the DPSIR framework and provides alink toa fact sheetsfor each of
theseindicators.
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Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Agriculture and fishery statistics - Main results - 2009-10 - 2011 edition
• Environmental statistics and accounts

Dedicated section
• Agri-environmental indicators

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final

See also
• Agri-environmental indicators (online publication)
• Agri-environmental statistics
• Agri-environment indicators - essential tools to assess EU agricultural policy ( Sigma article)
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Agri-environmental indicator - commitments
Data from November 2012. Most recent data: Further information, Main tables and Database .
This article provides a fact sheet of the European Union (EU) agri-environmental indicator agri-environmental
commitments . It consists of an overview of recent data, complemented by all information on definitions ,
measurement methods and context needed to interpret them correctly. The agri-environmental commitments
article is part of a set of similar fact sheets providing a complete picture of the state of the agri-environmental
indicators in the EU.

Table 1: UAA enrolled in agri-environmental measures (ha) and share of UAA under agri-environmental measures (%), 2006 and 2009, EU-27Source: DG Agriculture and Rural Development, European Commission

eurostat

Archive Agriculture, environment, energy and transport statistics

132

Figure 1: UAA under agri-environmental measures (ha), 2009, EU-27Source: DG Agriculture and Rural Development, European Commission

Figure 2: Share of UAA under agri-environmental measures (%), 2006 and 2009, EU-27Source: DG Agriculture
and Rural Development, European Commission
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Figure 3: UAA under agri-environmental measures (1 000 ha), 2006 and 2009, EU-27Source: DG Agriculture
and Rural Development, European Commission

Figure 4: Breakdown of UAA under agri-environment measures by type of action (%), 2009, EU-27 (contract signed and implemented since 2007, RDPs 2007-2013)Source: DG Agriculture and Rural Development,
European Commission
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Figure 5: Breakdown of UAA under agri-environment measures by type of action by countries (%), 2009, EU-27
(contract signed and implemented since 2007, RDPs 2007-2013)Source: DG Agriculture and Rural Development,
European Commission

Figure 6: Share of UAA under different type of commitments (%), 2009, EU-27 (contract signed and implemented since 2007, RDPs 2007-2013)Source: DG Agriculture and Rural Development, European Commission
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Figure 7: Trend of EU expenditures on agri-environmental measures (million EUR), 1993-2010, EU-27Source:
DG Agriculture and Rural Development, European Commission

Figure 8: Average annual expenditure on agri-environmental measures per hectare of UAA supported (EUR
per ha), 2007-2009, EUR-27Source: DG Agriculture and Rural Development, European Commission
The indicator gives information on the agricultural area which is covered by agri-environmental measures
and shows the implementation over time of this rural development scheme .
Main indicator:

• Share (%) of area under agri-environmental commitments on total utilised agricultural area (UAA)
Supporting indicators:

• Area (ha)under agri-environmental commitments
• Breakdown of area under agri-environmental commitments by type of action
• Trends of EU expenditure on agri-environmental measures
• Trends of annual expenditure on agri-environmental measures per ha supported
• Share of agricultural holdings enrolled in agri-environmental measures

Main statistical findings
Key messages
• According to current figures, in 2009 the utilised agricultural area (UAA) enrolled in agri-environmental
measures amounted to nearly 38.5 million ha and represented 20.9% of the UAA in the EU-27 . This
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share was significantly higher in the EU-15 (25.2% or 33.5 million ha) than in 12 Member States which
joined the EU in 2004 and 2007 (EU-N12)8 (9.7% or 5 million ha)and the level of implementation of the
agri-environmental measures varied considerably among Member States.
• Data on the area under agri-environmental contracts signed in 2006 and 2009 shows the different level of
implementation of the agri-environmental scheme between these two years. In 2009 the total number of
hectares enrolled in agri-environmental measures was 9% lower than in 2006 in the EU-27 (excluding data
for Austria, Bulgaria, Finland, France Luxembourg, Romania and Sweden). This percentage amounts to
an average decrease of 1.6percentage points of the share of the utilised agricultural areaUAA under the
agri-environmental scheme for the 20 Member States included in the calculation (from 23.3% to 21.7%).
These figures, however, have to be taken with caution and interpreted correctly since the reduction of
agri-environmental area between 2006 and 2009 may be attributed to different levels of implementation
of the Rural Development Programmes in the considered periods. In the first years of the 2007 - 2013
period the Rural Development Programmes may have not yet reached their full implementation, whereas
in 2006 the measures of the programming period 2000-2006 were fully implemented.
• In 2009, the most important types of agri-environmental commitments in terms of area enrolled were those
aimed at the management of landscape, pastures and high nature value farming which covered around
13.5 million hectares and represented 39% of the total area committed across the EU-27. This type of
commitment was more popular in the 12 Member States which joined the EU in 2004 and 2007 (64%) than
in the EU-15 (35.8%) and was applied in 17 Member States. It should be noted that the area covered by
different types of commitments does not equal the physical area under agri-environmental commitments.
In the total area the same area can be counted several times if several types of commitments apply on the
same land.
• The EU budgetary spending on agri-environmental measures has increased rapidly since 1993 and it
reached EUR 3026 million in 2010. At EU-27 level, the average agri-environment expenditure (period 2007
- 2009) was EUR 84 per hectare of UAA under agri-environmental schemes. The amount of expenditure
per hectare is higher in the 12 Member States which joined the EU in 2004 and 2007 (EUR 123.4 per ha)
than in the EU-15 (EUR 77.8 per ha).
• A substantial effort is needed to improve data collection and in particular the spatial distribution of
different agri-environmental schemes. At the moment data are only available at programme level and
therefore only for some countries the indicator could be shown at regional level. Moreover the sub-indicator
Share of agricultural holdings enrolled in agri-environmental measures has not been calculated due to the
quality of data reported. A further effort would be needed to assess the targeting of agrienvironmental
measures (classified by sub action) to the local needs (pollution hot spot, Natura area ).

Assessment
Share of total UAA (main indicator) and agricultural area enrolled in agri-environmental measures (sub-indicator 1)
According to figures reported by Member States in compliance with the reporting requirements of the Rural Development Programmes’ monitoring system , in 2009 the agricultural area enrolled in agri-environmental
measures amounted to nearly 38.5 million ha and represented 20.9% of the UAA in the EU-27. This share was
significantly higher in the EU-15 (25.2% or 33.5 million ha) than in the 12 Member States which joined the EU
in 2004 and 2007 (9.7% or 5 million ha) (Figure 1). The 2009 data includes all the new contracts signed in 2007,
2008 and 2009 under Council Regulation (EC) No 1698/2005 as well as the on-going commitments under the former Council Regulation (EC) No 1257/1999 that still represent a significant proportion of the total, particularly
in some countries. In the aggregation of the old and new commitments there is a slight risk of double counting
the same area which is enrolled in the scheme in the previous and new programming period. In 2009, the level
of implementation of the agri-environmental measures varied considerably among Member States. While in
Luxembourg (91.7%), Finland (91.4%), Sweden (82.3%) and Austria (69.6%) more than two-thirds of the UAA
were enrolled in agri-environmental commitments, in 8 other countries (Portugal, Cyprus, Malta, Romania,
Lithuania, the Netherlands, Poland, Bulgaria) this share was below 10%. Other Member States with a relatively significant share of agricultural area under this scheme (between 33.6% and 45.5%) are Slovakia, Germany,
Slovenia, the United Kingdom and Estonia (Figure 2). Moreover, data on the area under agri-environmental
contracts signed in 2006 and 2009, shows the different level of implementation of the agri-environmental scheme
8 12 Member States which joined the EU in 2004 and 2007 (EU-N12) are: Poland (PL), Czech Republic (CZ), Cyprus (CY),
Latvia (LV), Lithuania (LT), Slovenia (SI), Estonia (EE), Slovakia (SK), Hungary (HU), Malta (MT), Bulgaria (BG) and Romania
(RO).
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between these two years. In 2009 the total number of hectares enrolled in agri-environmental measures was 9%
lower than in 2006 in the EU-27 (excluding data for Austria, Bulgaria, Finland, France, Luxembourg, Romania
and Sweden ).This percentage amounts to an average decrease of 1.6 percentage points of the share of the UAA
under this scheme (from 23.3% to 21.7%).The area under agri-environmental contracts decreased by more than
half in Ireland (61%), Poland (60%), the Netherlands (51%), and Cyprus (65%). On the other hand this area
increased considerably in Italy (40%), Spain (20%), Lithuania (43%) and the United Kingdom (16%) (Figure
3). Data on the evolution of the area enrolled in agri-environmental measures have to be taken with caution
since this reduction may be attributed to the level of implementation of the Rural Development Programmes,
which have not yet reached their full implementation at the beginning of the programming period 2007-2013.
Breakdown of area under agri-environmental commitments by type of action(sub-indicator 2)
According to current figures, priorities addressed by Member States in term of agri-environmental commitments
varies considerably across the EU. In 2009, the most important types of agri-environmental commitments in
terms of area enrolled were those aimed at the management of landscape, pastures and high nature value farmland which covered around 13.5 millions hectares and represented 39% of the total area committed across the
EU-27. This type of commitments was more popular in the EU-12 (64%) than in the EU-15 (35.8%) (Figure
4 and Figure 6) and was applied in 17 Member States. It was particularly important in five countries where
it represented more than 70% of the total area under agri-environmental measures, namely in Estonia (100%),
Romania (99%), France (88%), Bulgaria (81%) and Sweden (71%) (Figure 5).
It should be noted that the total area covered by different types of commitments does not equal the physical area under agri-environmental commitments. In the total area the same area can be counted several times if
several types of commitments apply on the same land. Moreover data on the breakdown of the total area under
agri-environmental measures include only contracts signed in 2007, 2008 and 2009 under Regulation (EC) No
1698/2005.
14% of the total agri-environmental area (almost 5 million hectares) is classified in the category "other extensification of farming systems" which includes measures aimed at the reduction or better management of
fertilisers and plant protection products and at the extensification of livestock. This measure, which up to 2009
was applied in 14 Member States, represented a significant share of the total area committed only in Austria
(47%), Finland (29%), Malta (85%), Poland (32%) and Slovakia (65%) (Figure 5).
Around 8% of the total area committed in the EU-27 was devoted to organic farming and the same share
was directed to actions to conserve soils. Commitments intended for organic farming were signed in most
Member States and were particularly important (around or above 50% of the total commitments) in Denmark
(78.7%), Latvia (59.2%) and Lithuania (49%). On the other hand actions to conserve soils (e.g. labour techniques to prevent and reduce soil erosion, green cover, conservation agriculture and mulching) represented a
share of between 15 and 25% of the total commitments only in Austria, Belgium, Finland, Poland and Slovenia. In Cyprus, Greece, Hungary and Ireland almost the whole area committed was under the category "other
actions", which mainly includes horizontal measures covering wider environmental issues. This category cover
around 5% of the total area committed.
On the other hand, Luxembourg (100%),United Kingdom (93.9%) and Finland (40.8%), have very high shares
of commitments in the category "entry level scheme" which traditionally attracts a large proportion of agricultural holders. ’Entry-level’ is in fact a relative term describing environmental management which varies from
one Rural Development Programme to another and comprise a great variety of actions but is designed to deliver
incremental improvements just above the environmental reference level which all farmers must observe as the
baseline for agri-environment payments . It should be noted that commitments which have been reported by
Member States under this category, often include type of actions of other categories (e.g. certain measures for
soil cover, crop diversification, management of pasture, etc.) depending on each Member State. Therefore the
classification and the corresponding figures have to be taken with caution. In 2009, the other 6 categories of
commitments not discussed above covered only 13% of the total area enrolled in agri-environmental commitments. The data on the area under different types of commitments only include the contracts signed in 2007,
2008 and 2009 under Regulation (EC) No 1698/2005 (Figure 5).
Expenditures on agri-environmental measures (sub-indicators 3 and 4)
The EU budgetary spending on agri-environmental measures has increased rapidly since 1993 and it reached
EUR 3026 million in 2010. The total public funding was considerably higher (EUR 5053 million) as Member
States pay up to 50% of the cost of measures from their own national budgets. As concerns the current Rural
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Development programming period (2007-2013), the reduction of expenditure (by around 30%) between 2006
and 2007 reflects the rather slow start in some Member States of the implementation of new agri-environmental
measures under Regulation (EC) No 1698/2005. During the first two years of the programming period 20072013 an important part of the EU budget was still spent on agri-environmental schemes contracted under the
former Regulation (EC) No 1257/1999. 2009 is the first year in which a substantial number of new contracts
have been signed while a significant part of the former agreements have concluded (Figure 7).
At EU- 27 level, the average EU agri-environmental expenditure (period 2007-2009) was EUR 84 per hectare of
UAA under agri-environmental schemes. The total public expenditure was almost twice this amount with EUR
163 per ha supported. The different level of the agri-environmental expenditure per hectare among Member
States gives indication of the importance that they attach to the implementation of agri-environmental measures
across their agricultural area. The amount of expenditure per hectare is higher in the 12 Member States which
joined the EU in 2004 and 2007 (123.4 EUR per ha) than in the EU-15 (77.8 EURper ha). 16 Member States
show agri-environmental payments for the period 2007-2009 above the EU-27 average often to a large degree,
from 85.4 EUR per ha in Italy to EUR 494.3 per ha in Malta (Figure 8).
Reasons for differentiated uptake
The results above show that the compulsory nature of agri-environment measures has helped to ensure a wide
application throughout the EU farmland, despite considerable differences in uptake between Member States
and regions.
The uneven application of agri-environment measures may be partly explained by financial reasons. This links
on the one hand to limited national/regional budgetary possibilities for co-funding in some Member States,
and on the other hand to potentially insufficient payments for attracting enrolment. However, there are also
contextual and institutional reasons that may also have a great influence on the differentiated application ofagrienvironmental measures. For instance, their implementation requires substantial administrative resources (in
terms of identification of key environmental issues of concern, design, processing of applications, training etc.)
to be successful. Moreover, the agricultural context differs between EU Member States, concerning age and
educational levels of farmers, intensity of agriculture, productivity and land values.

Data sources and availability
Indicator definition
The indicator gives information on the agricultural area which is covered by agri-environmental measures and
shows the implementation over time of this rural development scheme.

Measurements
Main indicator:

• Share (%) of area under agri-environmental commitments on total utilised agricultural area (UAA)
Supporting indicators:

• Area (ha) under agri-environmental commitments
• Breakdown of area under agri-environmental commitments by type of action
• Trends of EU expenditure on agri-environmental measures
• Trends of annual expenditure on agri-environmental measures per ha supported
• Share of agricultural holdings enrolled in agri-environmental measures
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AEI 02 - Agricultural areas under Natura
2000

AEI 11.3 - Manure storage

AEI 22 - Genetic diversity

AEI 03 - Farmers’ training level and use
of environmental farm advisory services

AEI
12
Intensification/Extensification

AEI 23 - High Nature Value farmland

AEI 04 - Area under organic farming

AEI 14 - Risk of land abandonment

AEI 24 - Renewable energy production

AEI 05 - Mineral fertiliser consumption

AEI 15 - Gross nitrogen balance

AEI 25 - Population trends of
farmland birds

AEI 6 – Consumption of pesticides

AEI 16 – Risk of pollution by
phosphorus

AEI 26 - Soil quality

AEI 09 - Land use change

AEI 17 - Pesticide risk

AEI 27.1 - Water quality - Nitrate pollution

AEI 10.1 - Cropping patterns

AEI 18 - Ammonia emissions

AEI 27.2 - Water quality - Pesticide pollution

AEI 10.2 - Livestock patterns

AEI 19 - Water quality - Pesticide pollution

AEI 28 - Landscape - state and
diversity

AEI 11.1- Soil cover

AEI 20- Water abstraction

AEI 11.2- Tillage practices

AEI 21 – Soil erosion

Links with other indicators
The indicator "Agri-environmental commitments" is linked tothe following otherindicators:

Data used and methodology
The indicator is built on the basis of administrative data reported by Member States in compliance with the
reporting requirements of the Rural Development Programmes’ monitoring system. Data for the programming
period 2007-2013 are derived from the annual information reported to compile the Common Monitoring and
Evaluation Framework (CMEF)’s output indicators linked to the measure 214 "Agri-environmental payments"
(Article 79 – 83 of the Regulation 1689/2005 ).
The output indicators of the CMEF measure activities directly realised within the rural development programmes. These activities are the first step towards realising the operational objectives of the intervention
and are measured in physical or monetary terms. Monitoring data are reported by Member States to DG
Agricultural and Rural Development annually within the Annual Progress Report which is compiled for each
programme. Data are reported and processed by means of the Rural Development Information System - Indicator Database Information Monitoring (RDIS IDIM).
Main indicator and sub-indicator 1
Data come from the monitoring information of the output indicator Physical area under agri-environmental
support. For each Rural Development Programme, the information of the monitoring tables includes an estimation of the physical supported utilised agricultural area (UAA) in ha, without double counting of the area in
which different type of agri-environmental schemes are applied. This means that if a single beneficiary has more
than one contract (signed for different environmental purposes: e.g. an agreement for landscape management
and a separate agreement for organic farming) covering the same area, this area is registered only once and it
corresponds to the physical area under agri-environment contract.
The indicator on the physical area has been introduced for the first time in the period 2007-2013 as output indicator of the Common Monitoring and Evaluation Framework of the Rural Development Programmes to improve
the quality of the monitoring information. It differs from the total area enrolled in agri-environmental commitments where the same area can be counted several times if several types of commitments apply on the same land.
The indicators include the area which is enrolled in agri-environmental schemes in 2009: this means that
data for 2009 include commitments signed in 2007, 2008 and 2009 under Regulation (EC) 1698/2005 and commitments made under the 2000-2006 programming period (Regulation (EC) 1257/1999) which are still running
in 2009. It should be noted that in the aggregation of the old and the new commitments there is a slight risk
of double counting the same area which is enrolled in the scheme in the previous and new programming period;
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therefore the physical area may be over-estimated.
Please note that data for Poland only include agri-environment contract signed in the programming period
2007-2013 under Regulation (EC) 1698/2005.
Data on the area under agri-environmental contract in 2006 are extracted from the monitoring table reported
by Member State in the programming period 2000-2006 in compliance with Regulation (EC) 1257/1999. The
quality of the information reported in this programming period is lower since there is the risk of double counting
the area signed under different type of commitments. Data are therefore available only for those 20 Member
States for which information has been validated by the Commission.
Sub-indicator 2
Data refers to the output indicator Total area under agri-environment support. The information of the monitoring tables assembles all supported area. This means that in the total area the same area can be counted
several times if several types of commitments apply on the same land. Data of the area under contract are
reported by Member States following the division according to the type of commitments.
The indicator refers to the area enrolled in different type of commitments in 2009 and therefore include only
contract signed in 2007, 2008 and 2009 under Regulation (EC) 1698/2005.
It should be noted that the following countries (Hungary, Greece and Cyprus) did not report the area under different type of commitments and therefore it has been classified under the category ’others’.
Sub-indicator 3
Data on trends of EU expenditure on agri-environmental measures come from robust financial information
on the expenditures realized by Member States which are declared to the Commission. They refer to the
European Agricultural Fund forRural Development Fund (EAFRD) for the period 2007-2010, the European
Agricultural Guidance and Guarantee Fund (EAGGF) - Guarantee budget execution for the period 1993-2006
and from the Temporary Rural Development Instrument (TRDI) fund, for the period 2004-2006. Expenditures
only include EU funds.
Sub-indicator 4
Expenditures on agri-environmental contracts per hectare supported in 2009, are calculated dividing the expenditures realised in 2007, 2008 and 2009 by the total hectares supported in the same time frame (the total
area supported include all commitments and it differs from the physical area). Data are extracted from the
monitoring table of the Common Monitoring and Evaluation Framework (CMEF), 2007-2009. Data on the
UAA in 2006 and 2009 come from Eurostat database: land use statistics ( apro_cpp_luse ).
Data on the area and expenditures linked to agri-environmental schemes are reported by Member States at
programme level: national and regional depending on the country. At the moment data reported at national
level for AT, BG, CZ, CY, DK, EE, EL, FI, FR, HU, LT, LU, LV, MT, NL, PL, PT, RO, SI, SK, SE and at
regional level for IT, ES, UK, BE, DE (for country codes see here ). Due to quality of information of data
reported at regional level, at the moment data are only shown at national level. A substantial effort is needed
to improve data collection and, in particular the spatial distribution of different agri-environment schemes.
Sub-indicator 5
Due to the quality of data reported by Member States within the monitoring tables of the Common Monitoring
and Evaluation Framework of the Rural Development Programmes for the period 2007-2013, the sub-indicator
Share of agricultural holdings supported by agri-environment measures has not been calculated. Data refer to
the output indicator Number of farm holdings and holdings of other land managers receiving support: number
of supported farmers and other land managers who make on a voluntary basis agri-environmental commitments,
which go beyond the relevant mandatory EU/national standards.
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Context
Agri-environmental instruments are needed to support the sustainable development of rural areas and to respond
to society’s increasing demand for environmental services. Payments granted under agri-environmental measures must encourage farmers and other land managers to serve society as a whole by introducing or continuing
to apply agricultural production methods compatible with the protection and improvement of the environment,
the landscape and its features, natural resources, the soil and genetic diversity.

Policy relevance and context
In the current 2007-2013 rural development programming period , agri-environmental measures are designed to
encourage farmers to protect and enhance the environment on their farmland by paying them for the provision of
environmental services. Farmers commit themselves, for a five-year minimum period, to adopt environmentally
friendly farming techniques which go beyond Good agri-environmental conditions (GAEC) and the Statutory
management requirements (SMRs) . Codes of GAEC are defined by Member States to provide a minimum environmental baseline to minimise some of the potential negative environmental effects of the agricultural activity.
This ensures that agri-environment measures deliver more environmental benefits. In return for their commitment, farmers receive financial assistance that compensates for additional costs and income foregone resulting
from applying those environmentally friendly farming practices in line with the stipulations of agri-environment
contracts.
Agri-environment measures are currently the main instrument for the integration of environmental goals into the
Common agricultural policy (CAP) and for meeting society’s demand for environmental outcomes provided by
agriculture. Regulation 1698/2005 is flexible and agri-environmental programmes can be designed at national
or regional level. Thus they can be adapted to local or regional farming and environmental conditions, which
are very diverse throughout the EU. As a consequence, there is a wide range of agri-environment measures in
different Member States.
Commitments designed by national/regional agri-environmental measures can cover the following activities:
organic farming, integrated production, other extensification of farming systems (i.e. fertilisers and pesticides
reduction, extensification of livestock), diversification of crop rotations, reduction of irrigation ; action to conserve soil, management of landscape, pastures and high nature value farming, actions to maintain habitats
favourable for biodiversity, genetic resources, other targeted actions which for example include the use of integrated environmental planning.
Agri-environment measures are proposed by Member States or regions and submitted to the Commission for
approval under Regulation 1698/2005, as part of their Rural Development Programmes (RDPs) . In most cases,
agri-environment measures are the main environmental policy instruments to fulfil the environmental objectives
set out in the RDPs. They are also a key tool for achieving EU level environmental objectives, such as those
set out in the EU Biodiversity Strategy to 2020 .

Agri-environmental context
The main specific environmental objectives of agri-environment schemes are the protection and improvement of
landscape and its features, natural resources, the soil and genetic diversity by means of the increase of sustainable management of agricultural land. The data reported through the annual monitoring of Rural Development
Programmes for the period 2007-2013 allow for the following classification of the agri-environment schemes:

• Actions to maintain habitats favourable for biodiversity (e.g. leaving of winter stubbles in arable areas,
adaptation of mowing dates).
• Other extensification of farming systems which can include actions aimed at the reduction and better
management of fertilisers and plant protection products and the extensification of livestock. Expected
impacts include: enhanced soil quality, reduced water pollution, and biodiversity enhanced.
• Reduction of irrigated areas and/or irrigation rates, limitation of draining
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• Other targeted actions which for example include the use of integrated environmental planning.
• Organic farming, which is a clearly defined and controlled farming system that incorporates a wider range
of farming practices (e.g., input reduction, no use of chemical substances, rotation, limits on livestock
stocking density). Expected impacts include: enhanced soil quality, reduced water pollution, and biodiversity enhancement.
• Management of landscape, pastures and high nature value farming. These type of commitment includes:
upkeep of the landscape and maintenance of high nature value farmland areas, including the conservation
of historical features (e.g. stonewalls, terraces, small wood), management of pastures (including limits on
livestock stocking rates, low-intensity measures, mowing) and creation of pastures (including conversion
of arable crops, management of other high nature-value farmland areas (e.g. traditional orchards). These
measures can have a strong positive impact on biodiversity if well designed.
• Action to conserve soil (e.g. labour techniques to prevent and reduce soil erosion, green cover, conservation
agriculture, mulching)
• Diversification of crop-rotations which includes rotation measures and in some cases conversion of arable
crop to grassland for the benefit of wildlife. The impacts of rotation measures are very varied, but if
drawn up with clear environmental objectives they can have positive effects on soil quality, water quality
and biodiversity.
• Integrated production which refers to a more integrated approach to farming as compared to existing
monoculture approaches and which is based on the integration of crops and livestock into production
systems. Mixed crop-livestock systems allow the most effective and efficient use of natural resources and
biological cycles and processes.
• Genetic resources as the maintenance of local endangered breeds and the protection of rare plant varieties
under threat of genetic erosion.
• Entry level scheme, which consists of environmental management which varies from one Rural Development
Programme to another but is designed to deliver incremental improvements just above the environmental
reference level which all farmers must observe as the baseline for agri-environment payments.9

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts in Europe - 2010 edition
• Food: from farm to fork statistics - 2011 edition

Database
• Agriculture (agri), see:
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Land use - 1000 ha (annual data) ( apro_cpp_luse )

Dedicated section
• Agri-environmental indicators
9 Keenleyside, C., Allen, B., Hart, K., Menadue, H., Stefanova, V., Prazan, J., Herzon. I., Clement, T., Povellato, A., Maciejczak,
M. and Boatman, N. (2011) Delivering environmental benefits through entry level agri-environment schemes in the EU. Report
Prepared for DG Environment, Project ENV.B.1/ETU/2010/0035. Institute for European Environmental Policy: London.
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Source data for tables and figures (MS Excel)
• Download Excel file

Other information
• Commission Communication COM(2006) 508 - Development of agri-environmental indicators for monitoring the integration of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA01

External links
• Publications :
• EAFRD Project Brochures
• The ENRD Magazine
• EU Rural Review
• Database:
• European Network for Rural Development (ENRD)
• FADN Public Database
• Other external links:
• European Commission - Agriculture and Rural Development- Agriculture and the environment
• High Nature Value Farming – European Forum on Nature Conservation and Pastoralism
• OECD - Agri-Environmental Indicators and Policies

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics

Notes
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Agri-environmental indicator - mineral fertiliser consumption
Data from March 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article provides a fact sheet of the European Union (EU) agri-environmental indicator mineral fertiliser
consumption . It consists of an overview of recent data, complemented by all information on definitions, measurement methods and context needed to interpret them correctly. The mineral fertiliser consumption article is
part of a set of similar fact sheets providing a complete picture of the state of the agri-environmental indicators
in the EU.
Mineral fertiliser consumption is indicated by the evolution of the consumption of the nutrients nitrogen (N) and
phosphor (P) with mineral fertilisers by agriculture over time, and they are measured by the following indicators:
Main indicator:

• Application rates (kg/ha) of N and P
Supporting indicators:

• Absolute volumes (tonnes) of N and P
• Application rates of organic fertilisers (kg/ha) of N and P

Figure 1: Mineral fertiliser consumption by agriculture in EU-27 (Fertilizers Europe), Million tonnes of nutrients,
2006-2011
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Figure 2: Change in nitrogen fertiliser consumption by agriculture, EU-27, NO and CH (AEI Questionnaire),
1991-2006

Figure 3: Change in phosphorous fertiliser consumption by agriculture, EU-27, NO and CH (AEI Questionnaire),
1991-2006
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Map 1: Mineral nitrogen fertiliser application, EU-27 and other countries, 2005 (Source:IES)

eurostat

Archive Agriculture, environment, energy and transport statistics

147

Map 2: Manure nitrogen fertiliser application, EU-27 and other countries, 2005 (Source:IES)
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Map 3: Total nitrogen fertiliser application, EU-27 and other countries, 2005 (Source:IES)
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Map 4: Mineral phosphorus fertiliser application, EU-27 and other countries, 2005 (Source:IES)

eurostat

Archive Agriculture, environment, energy and transport statistics

150

Map 5: Manure phosphorus fertiliser application, EU-27 and other countries, 2005 (Source:IES)
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Map 6: Total phosphorus fertiliser application, EU-27 and other countries, 2005 (Source:IES)
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Table 1: Change in nitrogen fertiliser consumption by agriculture, EU-27, NO and CH (AEI_Questionnaire),
1986-2006

Table 2: Change in nitrogen fertiliser consumption by agriculture, EU-27, NO (Fertilizers_Europe), 1989-2010
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Table 3: Change in phosphorous fertiliser consumption by agriculture, EU-27, NO and CH (AEI Questionnaire),
1986-2007

Table 4: Change in phosphorus fertiliser consumption by agriculture, EU-27, NO (Fertilizers_Europe), 19892010

Main statistical findings
Key messages
• According to Fertilizers Europe total mineral fertiliser consumption in EU-27 mounted to 10.6 million
tonnes of Nitrogen (N), 1.3 million tonnes Phosphorous (P) and 2.9 million tonnes of Potassium (K) in
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2006/2007. This was respectively 11.2, 1.4 and 3.1 in 2007/2008; 9.7, 0.8 and 1.7 in 2008/2009 and 10.2,
1.0 and 2.0 in 2009/2010 and 10.9 , 1.1 and 2.3 in 2010/2011(Figure 1).
• Data from the Joint OECD / Eurostat Questionnaire showed that between 1991 and 2006 total N fertiliser consumption increased in Poland, Czech Republicand Hungary, decreased in Austria, Switzerland,
Germany, Denmark, Finland, France, Greece, Ireland, Luxembourg, the Netherlands, Sweden, Romania
and Slovakia and remained constant in Norway (Figure 2). The largest increase occurred in Hungary
(+34%) and the largest decrease in Denmark (-49%). Between 2001 and 2006 N fertiliser consumption
increased in theCentral and East European10 (CEC) countries Bulgaria, Czech Republic, Hungary, Lithuania, Latvia, Poland, Romania and Slovakia as well as in Norway, while N fertiliser consumption decreased
in EU-15 countries Austria, Germany, Denmark, Spain, Finland, France, Greece, Ireland, Luxembourg,
the Netherlands, Portugal, Sweden, the United Kingdom as well as inSwitzerland and Slovenia.
• Data from the Joint OECD/Eurostat Questionnaire showed that between 1991 and 2006 total P fertiliser consumption increased only in Hungary (+33%) and decreased in Poland, Czech Republic, Austria,
Switzerland, Germany, Denmark, Finland, France, Ireland, Luxembourg, the Netherlands, Sweden, Romania, Slovakia and Norway (Figure 3). The largest decrease occurred in Slovakia (-80%). Between 2001
and 2006 P fertiliser consumption increased in theCentral and East European countriesBulgaria, Czech
Republic, Hungary, Latvia, Poland, Romania and Slovakia as well as in Switzerland, while P fertiliser
consumption remained constant in Norway and decreased in EU-15 countries Austria, Germany, Denmark, Spain, Finland, France, Ireland, Luxembourg, the Netherlands, Portugal, Sweden and the United
Kingdomas well as in Slovenia.
• The highest mineral N fertiliser application rates in 2005 are found in regions in the Netherlands, the
Poitou-Charentes region (France), the Po valley (Italy) and East Midlands (UK) (Map 1). N manure
application rates are high intheNetherlandsand the Po valley (Italy) as well. Manure N application is
also high in Denmark, Bretagne, Northern Ireland and South-west England (Map 2). Total N fertiliser
applications in 2005 are relatively high in the Netherlands, the Northwest of Germany,Denmark, the Po
valley, thewest coast of France, Ireland and England (Map 3).
• P mineral fertiliser applications rates in 2005 are relatively high in the north of the Paris Basin (France),
and the Po valley (Italy) (Map 4). P manure applications are relatively high in the Netherlands, the Po
valley (Italy), Bretagne (France), North and Eastern coast of Spain (Map 5). Total P fertiliser applications
are high in NL, Northwest of Germany,Denmark, the Po valley (Italy), west coast of France, Southern
Ireland, England, North and Eastern coast of Spain (Map 6).
• There is a need to establishharmonised Europeanstatistics on mineral fertiliser consumption in agriculture.
In the Standing Committee for Agricultural Statistics EU Member States have agreed to submit annual
data by gentlemen’s agreement on mineral fertiliser N and P consumption at NUTS 0 andNUTS2starting
in 2013. Discussions are ongoing on the possibility of setting up a survey on fertiliser and manure use and
management by legal act.

Assessment
National fertiliser consumption Following the introduction of the Nitrates Directive (ND) in 1991 and the
introduction of the National Action programmes for designated Nitrate Vulnerable Zones (NVZs), N fertiliser
consumption has been reduced significantly in many countries. Figure 2 and Table 1 show that N mineral
fertiliser consumption decreased between 1991 and 2006 in all EU-15 countries for which data were available
from the AEI Questionnaire. This is confirmed by data from Fertilizers Europe which show that N mineral
fertiliser consumption decreasedfor all EU-15 countries with 25% between 1990 and 2009 (Table 2). Data from
Fertilizers Europe cannot be compared with data from the AEI Questionnaire due to differences in reference
periods, data sources and methodology. Fertilizers Europe data are based on crop years and data for crop
yeart-1/t are assigned to year t-1, e.g. data relating to crop year 1995/1996 are published under 1995. Data
in the AEI questionnaire are not harmonised, nor with respect to the reference period. Data may refer to crop
years or calendar years, data on crop year t-1/t have often been reported under year t. Data from the AEI
Questionnaire show that in the five-year period (2001-2006) following the introduction of the Water Framework
Directive (WFD)in 2000 P fertiliser consumption decreased in all EU-15 (data is not available for BE) (Table
3). Data from Fertilizers Europe for the period 2000-2009 showed that P mineral fertiliser consumptionnearly
halvedin EU-15 between 2000 and 2009 (Table 4).
10 CEC

countries are: Poland, Hungary, Estonia, Latvia, Lithuania, Czech Republic, Slovakia, Slovenia, Bulgaria and Romania
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Mineral fertiliser consumption dropped significantly in the Central and East European countries due to the
collapse of agriculture following the transition to market economies at the beginning of the 90’s. Data from
the AEI Questionnaireshow for instance for Czech Republic, Poland and Slovakia a decrease of 36%, 34% and
30% respectively of N fertiliser consumption and 68%, 50% and 52% in P fertiliser consumption between 1986
and 1991 and 10%, 2% and 49% in N and 51%, 36% and 77% in P fertiliser consumption between 1991 and
1996. Between 2001 and 2006 N and P mineral fertiliser consumption increased in most countries, whereas
itstill decreased in Slovenia. Data from Fertilizers Europe show however decreases in N and P mineral fertiliser
consumption between 2005 and 2009 for most countries, except Bulgaria, Poland (N)and Romania (N). Fertilizers Europe data show ca no change in total for the Central and East European countries between 2005 and
2009, but -18% for P.
Fertilizers Europe expects the revised CAP after 2013, and the anticipated impact of the 2008 climate and
energy package to be the main internal drivers in the EU for fertiliser consumption in the coming 10 years.
However, recent tensions in the energy and food sectors, and their related impact on food and fertiliser prices,
have been key factors in inducing the significant drop in fertiliser consumption between 2008 and 2010. This
is now recovering but still has an important impact on EU agriculture.By 2020/21, Fertilizers Europe expects
fertiliser consumption figures to reach 10.8 million tonnes of N,1.1 million tonnes of P and 2.8 million tonnes of
Kapplied to 133.7 million hectares. This means a relative increase in consumption of 5.5% for N, 19.8% for P
and 30.2% for K in EU-27 over the next 10 years11 .
Fertiliser application rates There is a broad recognition in many countries that above-optimal applications
of fertiliser nutrients such as N and P lead to an enhanced risk of pollution to watercourses, and associated
problems with water quality. The Member States have different application rates of N and P fertiliser for different crops. In particular, wheat, barley, grain maize, potato, sugar beet, oilseed rape, vegetables and industrial
crops have high application rates of N fertiliser. To identify areas at risk of nutrient surplus the actual area
fertilised should be taken into account.Data on application rates and fertilised areas have been requested in the
AEI Questionnaire, however only a few countries submitted data, they are therefore not presented here. Map
1 to Map 6 show estimated application rates ofN and P frommineral fertilisers, manure and mineral fertilisers
and manure combined by the Joint Research Centre (JRC).

Datasources andavailability
Indicator definition
Mineral fertiliser consumption is indicated by the evolution of the consumption of the nutrients nitrogen
(N) and phosphor (P) with mineral fertilisers by agriculture over time.

Measurements
Main indicator:

• Application rates (kg/ha) of N and P
Supporting indicators:

• Absolute volumes (tonnes) of N and P
• Application rates of organic fertilisers (kg/ha) of N and P

Links with other indicators
The consumption of nitrogen and phosphorus fertilisers are linked to the following indicators:

11 Forecast

of food, farming and fertiliser use in the European Union 2011 - 2021, Fertilizers Europe .
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• AEI 8 - Energy use (indirect)
• AEI 16 - Risk of pollution by Phosphorous
• AEI 26 - Soil quality
• AEI 12 - Intensification/Extensification
• AEI 18 - Ammonia emissions
• AEI 27.1 Water quality (Nitrate pollution)
• AEI 15 - Gross Nitrogen balance
• AEI 19 - Greenhouse gas emissions
and depend on:

• AEI 4 - Area under organic farming
• AEI 10.1 - Cropping pattern
• AEI 10.2 - Livestock pattern

Data used and methodology
Data on fertiliser consumption at NUTS0 level is not only needed for this indicator but also for other AEI such
as AEI 15 - gross nitrogen balance, AEI 16 - risk of pollution by phosphorus, AEI 18 - ammonia emissions
and AEI 19 GHG emissions. AEI 15 and AEI 16 require data at regional level (NUTS2) as well. For the
estimation of NH3 emissions the distribution of national fertiliser use by type of fertiliser is needed (ammonium
sulphate, ammonium nitrate, calcium ammonium nitrate, anhydrous ammonia, ammonium phosphate, urea,
urea-ammonium nitrate solution (UAN), and other N fertilisers). There is no policy requirement for fertiliser
data at crop level: The EMEP Guidebook (NH3 and NO emissions) and the IPCCC Guidelines ( GHG emissions ) do not directly require fertiliser data to be available by crop. However, the EMEP Guidebook notes
that where spatially disaggregated inventories of fertilised culture emissions are required the emissions due to
N-fertiliser application may be spatially disaggregated using census data on the distribution of different crops
and application data statistics, together with mean fertiliser-N inputs to those crops, and climatic information.
The IPCCC Guidelines note that if sufficient data are available, fertiliser use may be disaggregated by fertiliser
type, crop type and climatic regime for major crops. These data may be useful in developing revised emission
estimates if inventory methods are improved in the future. The AEI 18 (GHG emissions) and AEI 19 (NH3
emissions) are specified at national level.
Allthough data on fertiliser consumption is of high importance for many policies and indicators,official statisticsdo not existat EU-level. DireDate (research project on identifying data needs to establish the 28 AEI)recommended
to set up a combination of national production/trade data, expert judgment and small sample farm surveys.Data
from production/sales statistics may overestimate the use of mineral fertilisers due to the inclusion of intermediary goods and non-agricultural use, and, as described above, confidentiality issues may cause data on sales
and production to be difficult to receive. On the other hand, the accuracy of farmer surveys depends on the
sampling design, sample size and length of the survey and they may be costly and place a high burden on
respondents. Despite that, several MS however already carry out farmer surveys for several years. Eurostat is
currently negotiating the possibility of collecting data on fertilisers from a farm level survey.
The data sources used in the assessment of this indicator are:

• Data from Fertilizers Europe.
• AEI Questionnaire:Data on the use of mineral fertilisers have been collected from MS by a one-time survey, the Joint Eurostat/OECD Questionnaire on agri-environmental indicators and gross nutrient balances
(AEI Questionnaire).This data source is however not harmonised, data have been derived fromdifferenttypes of data sources in Member States, such as farm surveys, production/trade statistics, sales statistics,
administrative records etc). Official statistics on mineral fertiliser use are lacking in some countries. Countries have used different data sources and data may refer to different time-periods (see discussion under
methodology). Data are therefore not directly comparable between countries.
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See for a more detailed description of the data used the section metadata.
Other existing data sources on fertilisers include:

• Data on trade and production of fertilisers by type in COMEXT and PRODCOM . Due to confidentiality
issues some data is missing and/or partially available. Methodological problems also complicate the
estimation of apparent consumption from data in PRODCOM and COMEXT (Due to confidentiality
issues, data are often reported in a very general classification which makes linkage of PRODCOM with
COMEXT or translation of volumes into nutrient contents difficult. Fertilisers which are sold to another
fertiliser company may be further processed which leads to double counting. Fertilisers sold may also be
used for other intentions than agricultural production). Expert knowledge could improve the estimation
of apparent consumption from tradeand production data,however is prehibitated due to confidentiality
issues.
• Data on production and trade by type from the FAO , for which similar complications exist as mentioned
above.
In the assessment of this indicator, three year averages have been used to compare trends over time, this to
avoid the extent to which exceptional years (positive or negative) may impact the calculated evolution. For
data from the AEI Questionnaire three year averages have been calculated as the average of year t-1, t and t+1
. Data from Fertilizers Europe relate to crop years (t-1/t) which have been reported under year t-1, whereas
data from the AEI Questionnaire relating to crop years (t-1/t) have been reported under year t. Three year
averages for data of Fertilizers Europe are therefore presented based on the average of year t-2, t-1 and t.
The use of mineral fertilisers can not be seen separate from the use of manure and other organic fertilisers,
the cultivation of leguminous crops. This indicator could be improved if the use of manure and other organic
fertilisers would be considered as well. Data on inorganic fertilisers , manure and other organic fertilisers are
also needed for AEI15 (Gross nitrogen balances), AEI16 (Risk of pollution by phosphorous), AEI18 (Ammonia
emissions) and AEI19 (Greenhouse gas emissions). For the calculation of emissions not only the amount of fertilisers and manure used is important but also the application technique, incorporation, storage, animal housing
etc. As it are also these interactions which are of interest for most policies (Nitrates Directive, Water Framework Directive, Rural Development Programme, United Nations Framework Convention on Climate Change,
United Nations Economic Commission for Europe Convention on Long-range Transboundary Air Pollution) the
collection of these data in a single survey would be preferable. Collecting data in a geo-referenced sample survey
would allow the use of these data for modelling environmental impacts at finer spatial scales. To identify areas
at risk, not only data on applications are needed but also data on fertilised areas.

Context
Nutrients, such as nitrogen (N) and phosphorus (P), are absorbed from the soil by plants for their growth.
Mineral or inorganic fertilisers are widely used in agriculture to optimise production, and organic fertilisers are
a significant additional source of nutrient input. Organic farmers do not apply synthetic mineral fertilisers.
Nitrogen and phosphorus fertilisers greatly enhance crop production, but losses of nitrogen and phosphorus
from agriculture contribute to loss of biodiversity, climate change , acidification and pollution. N and P behave
differently in terms of their availability for loss from the agricultural system. N is highly soluble with limited
build-up in the soils, and research shows a positive relationship between application rate and nitrate lost from
the soil root zone. P losses from land occur due to soil erosion and agricultural run-off. Historic over-fertilisation
of P can build up soil P reserves to high levels and under such conditions it is possible for significant pollution
to take place even with negligible new fertiliser inputs. However, the main focus of losses is related to the timing
and loading of inputs of N and P either from fertiliser or organic manure applications.
Food production has become highly depending on mineral P fertilisers.The main source of P in the world
is phosphate rock, which is a non-renewable resource. The majority ofphosphate rock reserves in the world
are concentrated in a few countries, none of themEU Member States.Studies show that cheap and high quality
rock reserves may become depleted in the near future, which with increasing demand due to anincreasing world
population and changing diets, mayresult in increasing prices of P fertilisers which would also impact food
prices. Some 80% of phosphorus use is in agriculture, mainly as fertilisers. There are also industrial uses, but
these are more marginal and the most important of them, use in detergents, is being phased out at least in
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the EU. Currently there are many losses from mining to food production, it is estimated that only one-fifth
of the P mined for P mineral fertiliser production is in the end consumed by the human population1213 .Many
of theselossescontribute to environmental problems due to Phosphorus pollution. Sustainable use of Pincludes
recovering P from loss pathways such as sewage and waste, but alsoappropriate fertilisation practices.
Organic fertilisers may consist of manure, composts and (sewage) sludge . These organic fertilisers are important sources of N and P, especially on livestock farms and farms near urban areas, and should be used as
priority over mineral fertilisers. Increasing the effectiveness of their use will contribute to decreased use of
mineral fertiliser use and also to reduced losses of nitrogen and phosphorus1415 .

Policy relevance and context
Application of fertilisers is a major contributory factor to increased losses of nutrients such as nitrate and phosphate from agricultural soils into ground and surface water bodies. This loss can occur via run-off along the
soil surface or as subsurface loss via leaching and drainflow. As a consequence, legislative initiatives through
the Nitrates Directive ( Directive 0676/1991 ) and more recently the Water Framework Directive ( Directive
0060/2000 ) have sought to limit nutrient losses to water bodies through more careful management of agricultural land. In the case of the Nitrates Directive, this has included the designation of nitrate vulnerable zones
(NVZs), establishment of Code(s) of Good Agricultural Practice to be implemented by farmers on a voluntary
basis, establishment of Action Programmes to be implemented by farmers within NVZs on a compulsory basis,
and national monitoring and reporting every 4 years.
The Codes of Good Agricultural Practice include measures limiting the time when fertilisers can be applied on
land, in order to allow N availability only when the crop needs nutrients and measures limiting the conditions for
fertiliser application (steeply sloping ground, frozen or snow covered ground, near water courses). The Action
Programmes are based on Action Standards contained in the Code of Good Agricultural Practice which become
binding for farmers in NVZs andother measures such as limitation of fertilisers to be applied taking into account
crops needs, all N inputs and soil supply, maximum amount of animal manure to be applied (corresponding
to 170 kg N organic/hectare/year). In the legislative text of the Water Framework Directive, an indicative
list of pollutants includes organophosphorous compounds and substances that contribute to eutrophication (in
particular nitrates and phosphates). Measures suggested in this context are aimed at reducing the influx of
nutrients, such as nitrogen andphosphorus to the groundwater and surface waters and include the reduction
of nutrient application, the modification of cultivation techniques, the proper handling of fertilisers, and the
prevention of soil erosion through erosion minimising soil cultivation.
Other agri-environmental policiesthat affect the consumption of nitrogen and phosphorus fertilisers, directly
or indirectly include:

• United Nations Framework Convention on Climate Change ( UNFCCC ): The Kyoto Protocol is an
international agreement linked to the UNFCCC. The major feature of the Kyoto Protocol is that it sets
binding targets for 37 industrialized countries and the European community for reducing greenhouse gas
(GHG) emissions. These amount to an average of five per cent against 1990 levels over the five-year period
2008-2012. The major distinction between the Protocol and the Convention is that while the Convention
encouraged industrialised countries to stabilize GHG emissions (CO2, CH4, N2O, PFCs, HFCs, SO2,
NOx, CO and NMVOC), the Protocol commits them to do so. Reporting is done by the countries by
submitting annual emission inventories and national reports. The application of mineral nitrogen fertilisers
by agriculture is one of the items to be reported.
• National Emissions Ceiling Directive (NECD): Directive 0081/2001 sets upper limits for each Member
State for the total emissions in 2010 of the four pollutants responsible for acidification, eutrophication and
ground-level ozone pollution (sulphur dioxide, nitrogen oxides, volatile organic compounds and ammonia),
12 Dana Cordell, Jan-Olof Drangert, Stuart White, The story of phosphorus: Global food security and food for thought , Global
Environmental Change, Volume 19, Issue 2, May 2009, Pages 292-305, ISSN 0959-3780
13 Schroder, J.J., Cordell, D.J., Smit, A.L., Rosemarin, A. 2010, ’Sustainable use of phosphorus’, Plant Research International,
Wageningen University and Research Centre, Wageningen, pp. 1-140. pdf
14 IFA, 2007. Fertilizer Best Management Practices. General Principles, Strategy for their Adoption and Voluntary Initiatives vs
Regulations. International Fertilizer Industry Association, Paris, France, 259 pp
15 Mosier, A.R., Syers, J.K., Freney, J.R., (Eds.), 2004. Agriculture and the Nitrogen Cycle. Assessing the Impacts of Fertilizer
Use on Food Production and the Environment. SCOPE 65. Island Press, Washington, USA, 296 pp.
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but leaves it largely to the Member States to decide which measures – on top of Community legislation for
specific source categories - to take in order to comply. The implementation of the directive has required
Member States to develop national programmes in 2002 and, where needed, to revise those plans in 2006.
They aim at meeting fixed ceilings of national emissions by 2010 and thereafter. Furthermore, Member
States have to report their emission inventories to the EEA and the European Commission in order to
monitor progress and verify compliance.
• UNECE Convention on Long-range Transboundary Air Pollution: Parallel to the development of the EU
NEC Directive, the EU Member States together with other European countries, the United States and
Canada have negotiated the "multi-pollutant" protocol under the (the so-called Gothenburg protocol ,
agreed in November 1999). The emission ceilings in the protocol are equal or less ambitious than those in
the NEC Directive.
• Common Agricultural Policy (CAP). In 2003 cross compliance was introduced in the CAP. This mechanism
ties EU support ( direct payments and certain rural development and wine sector payments ) for farmers
to compliance with standards of environmental care and public/animal/plant health and animal welfare.
Next to statutory management requirements that apply to all farmers (even those not receiving the type of
EU support covered by cross compliance), the farmers receiving CAP payments have to apply a set of rules
on good agricultural and environmental condition ( GAEC ). These GAEC are designed to prevent soil
erosion,maintain soil organic matter and soil structure, ensure a minimum level of maintenance,avoid the
deterioration of habitats andprotect and manage water. Cross compliance penalizes farmers who infringe
EU law on environmental, public and animal health, animal welfare or land management – by reducing
the EU support they receive.
• Rural development programme: The agri-environmental measures were introduced in 1992 under the
MacSharry reform of the CAP, integrated as an obligatory measure within the Rural Development Regulation in 1999 in order to promote environmental friendly farm practices. The key objectives of these
measures are to promote agricultural methods to protect the environment, maintain the countryside or
improve animal welfare. The Member States develop their own agri-environment measures according to
their environmental needs. Farmers receive financial compensations covering the income foregone, costs
incurred and as an incentive for their participation in agri-environmental schemes that go beyond the
relevant mandatory standards established pursuant to Articles 4 and 5 of and Annexes III and IV to
Regulation 1782/2003 as well as other minimum requirements for fertiliser and plant protection product
use. Various agri-environment measures throughout the European Union have been established directly
or indirectly addressing diffuse contamination by phosphorus and nitrogen. Some of these measures are
directed at mitigating soil erosion such as crop rotations, mulch seeding retaining stubble after harvest and
ploughing restrictions. Other measures tackle the problem of excess nutrients through reduced fertiliser
use. All measures that impact soil erosion and nutrient balances ultimately result in a reduction of diffuse
contamination by phosphates and nitrates from agricultural land.
• Birds ( Directive 0147/2009 ) &amp; Habitats ( Directive 0043/1992 ) (BHD): The main purpose ofthe
Habitats Directiveis to ensure biological diversity through the conservation of natural habitats and of wild
flora and fauna within the European territory, while taking into account economic, social, cultural and
regional requirements. Farmers who have agricultural land in Natura 2000 sites and face restrictions due to
the requirements of the Habitat-Directive are eligible to receive payments for the management of these sites
by the Rural Development Regulation, which helps promote environmental-friendly farming. Depending
on the specific conditions of a certain area, these include measures to reduce the use of pesticides and
fertilisers, measures to mitigate the effects of soil compaction, e.g. limitations on the use of machinery or
the setting of stocking limits, or measures aiming to regulate the irrigation of agricultural land.
To assess the effectiveness of these policies detailed information on the consumption of nitrogen and phosphorus
fertilisers are required.

Agri-environmental context
The intensity of fertiliser use has implications for agricultural production and the potential environmental impacts of nutrient run-off from farmland. Agricultural research shows that nutrient requirements (and hence
consumption) vary for different crop types and yield expectations and are influenced by previous land management, soil type and climatic factors.
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This indicator is much linked to the indicators AEI 15 - gross nitrogen balance , AEI 16 - risk ofphosphorus pollution , AEI 18 - ammonia emissions , AEI 19 - GHG emissions and AEI 27.1 water quality - nitrate
pollution , and more information can be found on the agri-environmental context in the fact sheets of these
indicators.
This indicator represents partial nutrient inputs to the agricultural system (the other main inputs being applications of manures and slurries, other organic fertilisers, biological N fixation and atmospheric N deposition).
The total inputs and outputs of N and P of agricultural land are considered in AEI 15 and AEI16. Excessive use
of N fertiliser can lead to an increase of nitrate levels in water (see AEI 27.1) and hereby cause eutrophication
, which can lead to toxic algal blooms and fish kills. Excessive use of P mineral fertilisers can lead to water
pollution by P,contributing toeutrophication. With the application of N fertilisers to the land N-emissions can
occur, contributing to acidification (see AEI 18) and climate change (see AEI 19). N mineral fertilisers are
produced using high amounts of energy (gas), and therefore contributes toGHG emissions and fossil fuel depletion.Some environmental pollution due to the production of P mineralfertilisers are relatedto the contamination
of phosphate rock with heavy metals and other elements, once released to the environment or transferred to
soils these may pose a risk to ecosystmens and humans.

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Food: from farm to fork statistics - 2011 edition

Database
• Agri-environmental indicators (aei), see:
Farm Management (aei_fm)
Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) ( aei_fm_manfert )
Use of inorganic fertilizers ( aei_fm_usefert )

Dedicated section
• Agri-environmental indicators

Methodology / Metadata
• Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) ( aei_fm_manfert_esms )
• Use of inorganic fertilizers ( aei_fm_usefert_esms )

Source data for tables, figures and maps (MS Excel)
• Download Excelfile

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA08
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External links
• Fertilizers Europe

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics
• Fertiliser consumption and nutrient balance statistics
• Nitrogen balance in agriculture
• Phosphorus balance in agriculture

Notes
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Agri-environmental indicator - consumption of pesticides
Data from March 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Consumption of pesticides - Sales of pesticides (tonnes of active ingredient) in selected countries,
2000-2008Source: Eurostat (aei_fm_salpest)

Figure 1: Consumption of pesticides - Share of different types of pesticides in total sales of pesticides in selected
countries, 2005Source: Eurostat (aei_fm_salpest)
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Figure 2: Consumption of pesticides - Sales of fungicides (tonnes of active ingredient) in selected countries,
2000-2005Source: Eurostat (aei_fm_salpest)

Figure 3: Consumption of pesticides - Sales of herbicides (tonnes of active ingredient) in selected countries,
2000-2005Source: Eurostat (aei_fm_salpest)

eurostat

Archive Agriculture, environment, energy and transport statistics

164

Figure 4: Consumption of pesticides - Sales of insecticides (tonnes of active ingredient) in selected countries,
2000-2005Source: Eurostat (aei_fm_salpest)
This article provides a fact sheet of the European Union (EU) agri-environmental indicator consumption of
pesticides . It consists of an overview of recent data, complemented by all information on definitions, measurement methods and context needed to interpret them correctly. The consumption of pesticides article is part of a
set of similar fact sheets providing a complete picture of the state of the agri-environmental indicators in the EU.
The consumption of pesticides (here plant protection products, excluding biocides and disinfectant products)
in agriculture is indicated by both the applied rates by the farmers and the amounts sold and is measured by
thefollowing indicators:
Main indicator:

• Application rates of different pesticide categories
Supporting indicators:

• Used quantities of different pesticide categories
• Sold quantities of different pesticide categories

Main statisticalfindings
Key messages
• The total quantity of pesticides sold, expressed in active ingredient (a.i.), increased between 2000 and 2005
in Denmark, Estonia, Ireland, Italy, Latvia, Hungary, Poland, Portugal, Finland and Norway, decreased
in France, Slovenia and Sweden and remained relatively stable in Belgium, Germany, the Netherlands,
Austria and the United Kingdom (change &lt;5%) (Table 1).
• Fungicides and herbicides are the most sold pesticides in 2005 in countries for which data were available.
In Germany, France, the Netherlands and Austria fungicides made up more than one third of the sales
of pesticides (in tonnes of a.i.) in 2005, in Portugal, Slovenia and Italy this share was even greater than
60%. In Belgium, Denmark, Ireland, Latvia, Poland and Finland herbicides made up more than half of
the sales of pesticides, in Estonia, Sweden and Norway this share was even more than 80%. The share of
insecticides in total sales of pesticides is negligible in most countries (&lt;5%), except Belgium (10%) and
Latvia (16%). (Figure 1).
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Assessment
Fungicides remained the most sold pesticide when counted in active ingredients. In 2000 the sales of fungicides
were highest in France withfifty-three thousand tonnes of active ingredients, by 2005 the sales of fungicides in
France were however reduced with 32% tothirty-six thousand tonnes of active ingredients. France also noted the
highest reduction in fungicides sales between 2000 and 2005. In 2005 the sales of fungicides were withfifty-four
thousand tonnes of a.i. highest in Italy, the sales of fungicides remained rather stable between 2000 and 2005
in Italy (Figure 2).
In 2005 the sales of herbicides were highest in France withtwenty-nine thousand tonnes of a.i. followed byGermany withfifteen thousand tonnes of a.i, this was a 5% decrease in comparison to 2000 for France and 12%
for Germany. The largest absolute increase between 2000 and 2005 occurred in Poland where sales increased
fromfive toeight thousand tonnes (Figure 3).
In 2000 the sales of insecticides were highest inSpain withten thousand of tonnes of a.i. followed by Italy
withseven thousand tonnes of a.i. The largest absolute reduction between 2000 and 2005 occurred in Italy
where sales decreased fromseven tofour thousand tonnes (Figure 4).

Datasources and availability
Indicator definition
Theconsumption of pesticides (here plant protection products, excluding biocides and disinfectant products)
in agriculture is indicated by both the applied rates by the farmers and the amounts sold.

Measurements
Main indicator:

• Application rates of different pesticide categories
Supporting indicators:

• Used quantities of different pesticide categories
• Sold quantities of different pesticide categories

Links with other indicators
• AEI 4 - Area under organic farming
• AEI 12 - Intensification/extensification
• AEI 27.2 - Water-quality - pesticides pollution
• AEI 10.1 - Cropping patterns
• AEI 13 - Specialisation
• AEI 11.2 - Tillage practices
• AEI 17 - Pesticide risk
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Data used and methodology
Data on the main indicator is currently not available. Data on the sub-indicator sold quantitiesare available for
a limited period and a limited number of countries. Data on the sub-indicator used quantities are only available
for a limited period and countries from the European Crop Protection Association . Regulation 1185/2009 will
improve the situation and ensures annual data collection and transmission of pesticide sales statistics for EU-27
, Norway andSwitzerland starting in 2012, and that data on pesticide use by crop will be transmitted every five
years starting in 2015.
Data on sales of plant protection products are collected from Member States , Norway andSwitzerland on
the basis of a so-called "gentlemen’s agreement". Most of the Member States refer to the definition of plant
protection product given in Directive 0414/1991 to delimit the scope of this indicator:
plant protection products are active substances and preparations containing one or more active substances,
put up in the form in which they are supplied to the user, intended to:

• protect plants or plant products against all harmful organisms or prevent the action of such organisms, in
so far as such substances or preparations are not otherwise defined below;
• influence the life processes of plants, other than as a nutrient, (e.g. growth regulators);
• preserve plant products, in so far as such substances or products are not subject to special Council of
Commission provisions on preservatives;
• destroy undesired plants; or
• destroy parts of plants, check or prevent undesired growth of plants.
Nevertheless there is no common definition adopted by all Member States and there can be significant differences
in the range of products used in different countries, so that comparability is limited. Additional information
on the situation in specific countries is required for any detailed assessment. Data refer to amounts of active
ingredients, which are the substances in a commercial product that cause the desired effect on target organisms
(fungi, weeds, pests, etc.). Base data is generally in tonnes of active ingredient sold per year for each of the
main functional categories of products (herbicides, fungicides, insecticides, others). Data on sales of pesticides
cover agricultural and non-agricultural uses.
Although using a total active ingredient value as a pesticide indicator does provide a broad indication of
loading, it overlooks factors governing pesticide fate, which are often key parameters for determining long-term
environmental impact. Total active ingredient values also do not discriminate between pesticides with transitory
effects and those with characteristically longer residence times in the environment which may pose a greater
risk to environmental and ecological quality objectives. There is no absolute relationship between the loading of
active ingredients and the potential threat to the environment and human and animal health. Indicators of the
intensity of pesticide use can howeverbe a first step towards risk evaluation, in the absence of the risk indicator
AEI 17 Pesticide risk .

Context
The use of pesticides plays an important role in agricultural production by ensuring less weed and pest damage
to crops and a consistent yield. However, their use can have negative environmental impacts on water quality ,
terrestrial and aquatic biodiversity (persistence and toxic effects on non-target species, etc.). Pesticide residues
in food can also pose a risk for human health. Though many residues in excess of European maximum residue
limits (MRLs) observed during the annual monitoring activities are ascribed to pesticides used during production of food imported from outside the EU, some residue problems can also be assigned to European agriculture.
The risks of pesticide use to the environment vary considerably from one pesticide to another, depending
on the intrinsic characteristics of their active ingredients (toxicity, persistence, etc.) and use patterns (applied
volumes, application period and method, crop and soil type, etc.). Measuring the real use of pesticides should
allow a better estimate of the risks by crop and region for different compartments of the environment or for
human health. At the moment harmonised statistical data are not available on a European scale. Regulation
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1185/2009 concerning pesticide statistics will improve this situation with annual data deliveries on sales statistics starting in 2012 and data deliveries on the agricultural use by crop each five years starting in 2015.
Data on use of pesticides are also needed for the indicatorPesticide Risk ( AEI 17 ). To calculate true risk
indicators, it is necessary to establish toxicity and ecotoxicity levels for each active substance and combine these
with relevant data on the quantities used and other information. The way in which pesticides are used (quantities, time and method of application, type of crop, type of soil, etc.) influences their effect on human health and
the environment. However, apart from the crop type, statistics on these factors are not available at the moment.
Pesticide use is partly influenced by economics (the most profitable crops are the ones it is most economically viable to treat), and partly by local soil and climate conditions which determine the vulnerability of a site
to pest infestation. It also depends on the type of farming (conventional or organic).

Policy relevance and context
As a result of their potential toxicity, often even at very low levels, the application of pesticides is now strictly
controlled by Community legislation since 1991 (by national legislation prior to 1991). Policy control measures
in the EU are driven by the objectives of protecting human health and the environment (consumers, operator
safety, protection of water quality and biodiversity).
The most important legislation with regard to pesticides are as follows:

• Directive 0128/2009 establishing a framework for Community action to achieve the sustainable use of
pesticides;
• Regulation 1107/2009 concerning the placing of plant protection products on the market.
• Regulation 0083/1998 on the quality of water intended for human consumption ( Drinking Water Directive
) which stipulates a maximum concentration of 0.1 μg/l (which in practice means the absence) for any
single pesticide and its relevant metabolites (maximum of 0.5 μg/l for total pesticides) in potable water;
• Directive 0060/2000 establishing a framework for Community action in the field of water policy ( Water
Framework Directive ) which identifies a large number of particularly toxic, persistent or bioaccumulative
polluting substances in Annex VIII including organophosphate compounds.
Other relevantlegislation include:

• Directive 0105/2008 on environmental quality standards in the field of water policy,
• Directive 0032/2002 on undesirable substances in animal feed,
• Regulation 0396/2005 on maximum residue levels of pesticides in or on food and feed of plant and animal
origin.
In addition to controls on impacts such as the Drinking Water Directive, a number of EU Member States have
introduced specific measures to restrict use involving the introduction of pesticide taxes (e.g. DK and SE),
and/or government targets for reducing pesticide use (e.g. NL target of 50% reduction by 2000 in terms of
weight of active ingredients compared with the reference period 1984–88).
In 2002 the European Commission adopted a communication ’Towards a thematic strategy on the sustainable use of pesticides’ ( COM final 0349/2002 ) following the mandate to develop a thematic strategy in the
sixth environment action programme (6EAP). The Commission Communication contained a description of the
current situation regarding pesticides and related areas at EU and Member State level. A number of objectives
are identified and analysed. The subsequent Thematic Strategy on the Sustainable Use of Pesticides ( COM
final 0372/2006 ) was adopted in 2006.
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Agri-environmental context
Research into pesticides has concentrated on the contamination of waters, impacts on aquatic and terrestrial
flora and fauna, and impacts on human health16 . Direct and indirect negative effects of pesticide use on biodiversity have been shown by different studies17181920 . Direct effects of increased pesticide use include reductions
in the number of species of arthropods21 , while reduced weed species can limit fodder available for seed/weed
eating and generate a more closed vegetation canopy habitat for animals and birds. Stoate et al. (2001) reports
on the decline in arable invertebrates associated with pesticide applications and the related decline in farmland
birds such as grey partridge, skylarks and corn bunting. Pesticide applications even when limited to recommended rates are also known to affect non-target species selectively22 .
Contamination of the environment from pesticides may result from spray drift, volatilisation, surface run-off,
and subsurface loss via leaching/drainflow. Pesticide fate (and hence environmental risk) is primarily governed
by vapour pressure, sorption characteristics, solubility in water, and environmental persistence23 . Vapour pressure governs the tendency for pesticides to volatilise and be lost to the atmosphere in gaseous form, while
sorption properties govern bonding to organic and inorganic soil surfaces. Sorption properties limit the mobility
of pesticides in the environment, and are influenced by factors including soil organic matter, clay content, and
soil pH. Pesticides with greater water solubility often have lower sorption behaviour, which makes them more
mobile in the environment and hence more prone to leaching to water bodies. The persistence of pesticides
in the environment differs greatly and is dependent on factors such as their susceptibility to attack by microorganisms and enzymes, soil temperature and water content.
Although using a total active ingredient value as a pesticide indicator does provide a broad indication of
loading, it overlooks factors governing pesticide fate, which are often key parameters for determining long-term
environmental impact. Total active ingredient values also do not discriminate between pesticides with transitory
effects and those with characteristically longer residence times in the environment which may pose a greater
risk to environmental and ecological quality objectives.

Further Eurostat information
Publications
• The use of plant protection products in the European Union : This publication reports on the used
quantities of pesticidesfrom 1992 to 2003 based on data of the European Crop Protection Association.
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Food: from farm to fork statistics - 2011 edition

Database
• Agri-environmental indicators (aei), see:
Farm Management (aei_fm)
Sales of pesticides (tonnes of active ingredient) ( aei_fm_salpest )
16 Skinner, J. A., Lewis, K. A., Bardon, K. S., Tucker, P., Catt, J. A. and Chambers B. J. (1997). ’An overview of the environmental
impact of agriculture in the UK’. Journal of Environmental Management 50, pp. 111–128.
17 Young J. E. B., Griffin M. J, Alford D. V. and Ogilvy S. E. (2001). ’Reducing agrochemical use on the arable farm’, The
Talisman and Scarab projects (eds). DEFRA: London.
18 Campbell, L.H and Cooke, A.S. (1997) The indirect effects of pesticides on birds. Joint Nature Conservation Committee, UK.
19 Stoate, C., Boatman, N. D., Borralho, R. J., Rio Carvalho, C., de Snoo, G. R. and Eden, P. (2001). ’Ecological impacts of
arable intensification in Europe’. Journal of Environmental Management 63, pp. 337–365.
20 Marrs, R. H., Frost, A. J. and Plant, R. A. (1991). ’Effects of herbicide spray drift on selected species of nature conservation
interest: the effects of plant age and surrounding vegetation structure’. Environmental Pollution 69, pp. 223–225.
21 Young J. E. B., Griffin M. J, Alford D. V. and Ogilvy S. E. (2001). ’Reducing agrochemical use on the arable farm’, The
Talisman and Scarab projects (eds). DEFRA: London.
22 Marrs, R. H., Frost, A. J. and Plant, R. A. (1991). ’Effects of herbicide spray drift on selected species of nature conservation
interest: the effects of plant age and surrounding vegetation structure’. Environmental Pollution 69, pp. 223–225.
23 Binks, R., Fowbert, J. and Parker, W. R. (2002). A review of the environmental impact of global horticultural systems. Report
to DEFRA Chief Scientists Group, London.

eurostat

Archive Agriculture, environment, energy and transport statistics

169

Dedicated section
• Agri-environmental indicators

Methodology / Metadata
• Sales of pesticides (tonnes of active ingredient) ( aei_fm_salpest_esms )

Source data for tables, figures and maps (MS Excel)
• Download Excel file

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA 09

External links
• European Commission
• Health and Consumers
Plant health
Pesticides
• Environment - Chemicals - Biocidal Products
• DG Agriculture and Rural Development - Agriculture and environment - Pesticides
• European Food Safety Authority - Pesticides
• European Crop Protection Association

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics
• Pesticide statistics - facing complete makeover
• Pesticide, paint, soap and fibre production statistics - NACE Rev. 1.1

Notes

eurostat

Archive Agriculture, environment, energy and transport statistics

170

Agri-environmental indicator - irrigation
Data from March 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Irrigable and irrigated areas and UAA, EU-27 and NO, 2003 and 2007Source: Eurostat (aei_ps_ira)
(ef_lu_ovcropaa)

Figure 1: Share of irrigable and irrigated area in UAA, EU-27 and NO, 2007Source: Eurostat (aei_ps_ira)
(ef_lu_ovcropaa)
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Map 1: Share of irrigable areas in UAA, EU-27 and_NO, 2007Source: Eurostat (aei_ps_ira)
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Map 2: Share of irrigated areas in UAA, EU-27 and NO, 2007Source: Eurostat (aei_ps_ira)

Figure 2: Change in share of irrigable and irrigated areas in UAA, EU-27 and NO, 2007-2003, percentage_pointsSource: Eurostat (aei_ps_ira) (ef_lu_ovcropaa)
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Figure 3: Change in share of irrigable and irrigated areas in UAA, EU-15 and NO, 2007-1995, percentage
pointsSource: Eurostat (aei_ps_ira) (ef_lu_ovcropaa)

Figure 4: Share of irrigated crop area in total crop area, extensive crops (citrus fruit, vines), 2003Source:
Eurostat (aei_ps_ira)
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Figure 5: Share of irrigated crop area in total crop area, semi-intensive crops (dhurum wheat, maize),
2003Source: Eurostat (aei_ps_ira)

Figure 6: Share of irrigated crop area in total crop area, intensive crops (potatoes, sugar beet), 2003Source:
Eurostat (aei_ps_ira)
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Figure 7: Share of total holdings applying one or more irrigation methods, 2003Source: Eurostat (aei_ps_irm)
(ef_ov_kvaa)

Figure 8: Share of irrigation methods applied by holdings which apply irrigation methods, 2003Source: Eurostat
(aei_ps_irm)
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Figure 9: Share of irrigable areas managed by different farmtypes, 2007Source: Eurostat FSS 2007

Table 2: Shares of irrigable areas and UAA managed by different farmtypes, 2007, EU-27 and NOSource:
Eurostat FSS 2007
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Figure 10: Share of farms with different sizes in irrigable areas, 2007, EU-27 and NOSource: Eurostat FSS 2007

Table 3: Share of farms with different sizes in irrigable areas and UAA, 2007, EU-27 and NOSource: Eurostat
FSS 2007
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Table 4: Percentage of farms with irrigable areas which reported use of specific watersource, 2003Source:
Eurostat FSS 2003

Figure 11: Percentage of farms with irrigable areas by main source of irrigation water, NUTS2, ES, 2003Source:
Eurostat FSS 2003
This article provides a fact sheet of the European Union (EU) agri-environmental indicator (AEI)irrigation .
It consists of an overview of recent data, complemented by all information on definitions, measurement methods
and context needed to interpret them correctly. Theirrigation article is part of a set of similar fact sheets
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providing a complete picture of the state of the agri-environmental indicators in the EU.
The indicator assesses the trend of the irrigable and irrigated areas and their share in the total utilised agricultural area (UAA). The irrigable area is the area which is equipped for irrigation. This area does not show
so much variation from year to year as it is costly for the farmer to invest in irrigation equipment. The irrigated area measures the actual amount of land irrigated and canvary significantly from year to year due tofor
instancemeteorological conditions or the choice of crop. It is measured by the following indicators:
Main indicator:

• Share (%) of irrigable area in utilised agricultural area (UAA) (and its trend)
Supporting indicators:

• Irrigable area
• Irrigated area
• Irrigated crop areas (10 main crops)
• Share of irrigated area in total UAA
• Share of irrigated crop area in total area with that crop
• Share of holdings using surface , sprinkler or dripirrigation systems

Main statisticalfindings
Key messages
• In 2007 the total irrigable area in EU-27 was ca 15 million ha, however only 10.3 million ha was actually
irrigated. The share of irrigable area and irrigated area in UAA in EU-27 in 2007 was respectively 8.7%
and 6.0% (Table 1).
• Irrigable areas greatly vary among countries mainly because of regional climate. Full irrigation is needed in
many types of agricultural production of southern European countries. The share of irrigable and irrigated
areas is not surprisingly largest in the Mediterranean countries. In Greece, about one third of the UAA
is irrigable and irrigated (38.2% and 31.4% respectively). Cyprus, Italy and Malta also have substantial
irrigation potential and show a comparable share of irrigable areas (around 31%), but in Cyprus and Italy
the gap between the irrigation potential and the areas actually irrigated is quite wide. In Malta 27.2% is
irrigated, in Cyprus 21.4% and Italy 20.9%. (Figure 1).
• In central and western Europe, irrigation is also used on a supplementary basis to improve crop production
in dry summers (e.g. potatoes, maize). This trend is well shown by the relative large shareof irrigable area
in the Netherlands (23.9%)and Denmark (16.4%), however only 10.6% and 9.5% of the UAA repectively
was actually irrigated in 2007.
• This fact sheet will be updated with data for 2010 at the end of Spring 2013.

Assessment
Irrigable and irrigated areas Map 1shows the share of irrigable areas and Map 2 the share of irrigated
areas in UAA at NUTS3 in 2007. High shares of irrigable and irrigated areas are mainly found inregions of
theMediterrenean countries such as the Po area in Italy, Greece, and the coast of Portugal.In southern European countries full irrigation is an essential element in many types of agricultural production. In central and
northern European countries, supplementary irrigation is generally used to improve production in dry summers,
especially when the dry period occurs at a sensitive crop growth stage. In the Netherlands for instance a relative
large share of irrigable and irrigated areasisfound in regions in the north of Brabant and Limburg (these regions
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are mostly drought-sensitive sandy soils24 ).
Data on irrigated and irrigable areas are only available from 2003 for EU-27, while data for EU-15 are available
from 1995 onwards. In 2007 the total irrigable area in the EU-27 was about 15 million hectares, representing
a decrease by -8.2% compared to 2003. The area actually irrigated was over 10.3 millions of hectares.Figure 2
shows the change in the shares of irrigable and irrigated area in total UAA between 2003 and 2007. The difference is presented in percentage points. The share of irrigable area increased in Malta from 21.3% to 31.0%, an
increase of more than 9.7 percentage points, while the share of irrigated area rose from 19.7% to 27.2%. The
share of irrigable and irrigatedarea also increased significantly in the Netherlands between 2003 and 2007 (6.4
and 7.5percentage points respectively). In Romania the shares of irrigable area decreased significantly (-6.4
percentage points). In Portugal and Denmark irrigation intensified as the share of irrigated area increased while
the share of irrigable area decreased. Ireland and Luxembourg did not declare irrigable or irrigated areas, they
are considered non-significant. InFinland areas are equipped for irrigation but no actual irrigation is reported.
Figure3 shows the development of the irrigable area in EU-15 between 1995 and 2007. The share of irrigable
areas in total UAAdecreasedwith3.5percentage points in Portugalwhile itincreased with 7.4 percentage points
in the Netherlands.
The changes observed in irrigation could be caused by changes in the cropping pattern (towards less or more
water-intensive crops) and the share of irrigated areas by crop. To analyse these influences on irrigation, data
on crop areas and irrigated areas for individual crops are needed. Data on irrigated areas by crop are currently
only available for 2003but will be available soon for2010from the SAPM 2010.

Irrigated area by crop type Different crops are subject to irrigation at varying levels of intensity. Four main
categories are distinguished by the Institute for European Environmental Policy 25 :

1. Extensive crops : these are generally lower value or permanent crops for which irrigation is used mainly
in arid regions to stimulate enhanced growth and productivity, at a fairly low level, eg permanent grassland,
permanent crops (including olives, vines and citrus/apple orchards). Figure4 shows the share of irrigated
area in total crop area for citrus fruit and vines in 2003 for countries who irrigate these crops significantly.
2. Semi-intensive crops : these are generally lower value crops where irrigation is more widely used to
improve growth rates and productivity, either on a seasonal basis at times of peak demand (notably in
northern Member States) or for most of the cropping period. Rates of water use are generally higher than
for extensive crops, eg sown or temporary grassland or alfalfa (less than 5yrs old), cereals or oilseeds,
maize. (Maize is noted separately because it has different growth characteristics to other cereal crops, and
is associated with greater environmental risks. Maize could also be considered as intensive with regards
to water use). Figure5 shows the share of irrigated area in total crop area of Durum wheat and Maize in
2003 for countries who irrigate these crops significantly.
3. Intensive crops : these are generally high value crops where irrigation can be critically important to
maintain yields and quality and it is therefore more intensively applied to the crop, eg root crops (potatoes,
sugar beet, swedes), industrial crops (cotton and tobacco), open air horticulture (salads, green vegetables
grown in the open), glasshouse production (salads, tomatoes, many other vegetables grown intensively
under glass in controlled environments); Figure6 shows the share of irrigated area in total crop area for
potatoes and sugar beet in 2003 for countries who irrigate these crops significantly.
4. Saturated crops : where water is used to flood fields in order to facilitate the production of crops which
require saturation conditions, eg rice.

Irrigation methods Irrigable and irrigated areas alone give no indication of the intensity of water use, which
also depends on the type of equipment used:

24 C.R. Stoof en C.J. Ritsema, 2006. Waterwinning voor beregening in de landbouw en op sportvelden: een overzicht van de
regelgeving in Nederland. Alterra, Wageningen.
25 IEEP (2000). The environmental impacts of irrigation in the European Union. A report to the Environment Directorate-General
of the European Commission by the Institute for European Environmental Policy, London, in association with the Polytechnical
University of Madrid and the University of Athens.
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• Surface irrigation i.e. the leading of water along the ground, either by flooding the whole area or leading
the water along small furrows between the crop rows, using gravity as a force;
• Sprinkler irrigation i.e. irrigating the plants by propelling water under high pressure as rain over the
parcels;
• Drop irrigation i.e. irrigating the plants by placing water low by the plants drop by drop or with microsprinklers or by forming fog-like conditions.
Sprinkler and drop irrigation methods are less water-intensive than surface irrigation (also called ’flood irrigation’), which still predominates in some countries. Equipment for drop irrigation is more expensive than for
other irrigation methods and this system therefore tends to be concentrated in areas with high-value crops.
Data on irrigation methods used are for the moment only available for 2003, data for 2010have been requested
in the (SAPM) 2010. Figure 7 shows that countries with a high percentage of holdings applying irrigation
methods are foundin Mediterranean countries (Cyprus: 72%,Greece 69%, Spain 56%). Figure 8 shows the share
of different irrigation methods applied by holdings which use one or more irrigation methods; surface irrigation
is dominant among farms in Bulgaria, Greece, Spain, Portugal, Romania and Slovakia, whereas sprinkler irrigation is dominant among farms in Belgium, the Czech Republic, France, Hungary, the Netherlands, Austria,
Latvia, Sweden and Norway and drop irrigation in Malta and Cyprus.

Irrigable areas by farm type and size of farm Figure9 shows the share of irrigable area managed by different farm types in the EU-27 in 2007. Irrigation can lead to water pollution from pesticides and nutrients due
to increased run-off. Lack of rotation and diversification on specialist holdings takes away key self-regulating
mechanisms, turning monocultures into highly vulnerable agri-systems. Therefore crop-specialist holdings have
a greater risk of pesticide and nutrient leaching than other types of farm. However, the actual risk of nutrient
and pesticide pollution from farming depends on the combination of farm management practices such as the
amount of water, pesticides and nutrients used, the irrigation, plant protection and fertilisation techniques, or
the timing and method of application. In EU-27areasmanaged bycrop-specialist holdings were equipped relatively more often for irrigationthan areas managed by other farm types:while only 40% of the total UAA in EU-27
in 2007 is managed by crop-specialist holdings , most (70%) of the irrigable areascounted in the EU-27 in 2007
were managed by crop-specialised holdings, the share of irrigable areas managed by livestock-specialist holdings
(13%) and mixedfarms (18%)where lower than the respective shares of these farmtypesintotal UAA(35% and
24%) (Table 2).In most countries the share of crop specialised holdings in irrigable area was higher than the
share of crop-specialised holdings in total UAA of the country, exceptions wereBulgaria, Denmark and Hungarywherethe share of irrigable areas managed by crop-specialist holdings wassmaller thanthe share of UAA
managed by crop-specialist holdings. In some countries (Hungary, Slovakia and Sweden)the shareof irrigable
area managed by mixed farms was significantly larger than the share of these farms in total UAA.In all countries except Denmark the share of livestock-specialist holdings inirrigable area was lower than the share of these
holdings in total UAA. The relative large share of irrigable area managed by livestock-specialised holdings in
Denmark might be explained by the high value of livestock production in Denmark. In Slovakia and Hungary
relative large shares of the irrigable area are managed by mixed holdings.Figure10 shows the share of irrigable
area managed by holdings of different economic size in the EU-27 in 2007. Most of the irrigable areas counted
in EU-27 were found on medium (16-100 ESU ) (37%)and large farms (100 ESU)(40%).Irrigable areas are found
relatively more often in EU-27 on large farms(40%) and relativelyless often onvery small farms(2%) compared
to theshares of these farms in total UAA (31% and 7% respectively) (Table 3).In Bulgaria however the share
ofvery small and small farms inirrigable area is significantlylarger than the share of these holdings in total UAA,
while the share of large farms in irrigable area is significantly smaller than the share of these holdings in total
UAA.

Source of irrigation In the farm structure survey ( FSS ) 2003 questions were asked on the source of irrigation. These questions were howeverdifferentlyinterpreted by different countries. Some countries asked the
question a) what is the main source of irrigation used on your holding, where others asked the question b)
which sources of irrigation the farmer used on the holding. The farmer could only report one watersource when
question a was aksed, whereashe/she could report one or more watersources if question b was asked.
In Belgium data were asked on the main source of irrigation water used on the farm (question a), 52% of the
farms with irrigable areas reported groundwater as the main source and 42% on-farm surface water. In most
NUTS2-regions with irrigable areas groundwater was the main source of irrigation water, in West-Vlaanderen
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on-farm surface water was the main source (66% of farms with irrigable area). In Denmark all farms with
irrigable areas reported groundwater as the main source of irrigation water. In Spain a wide variation of sources
were mentioned as main source of irrigation water by farms with irrigable areas, see Figure 11. In Latvia 2/3
of the holdings with irrigable areas report on-farm surface water as the main source, and ¼ groundwater. In the
Netherlands the main sourceswere ground water (63% of the farms with irrigable areas) and off-farm surface
water (29%). Groundwater was more dominant in Overijssel, Gelderland, Brabant and Limburg and off-farm
surface water in Groningen, Friesland, Noord-Holland and Zuid-Holland (66% of farms with irrigable areas). In
Norway 85% of farms with irrigable areas reported off-farm surface water as main source, there are no significant
regional differences.
Table4 shows the results from FSS 2003 for countries which asked question bWhich watersources are used
at the farm for irrigation? Data were not available for the United Kingdom, Poland, Cyprus, Estonia, Finland,
Ireland, Lithuania, Luxembourg and Germany.

Data sources and availability
Indicator definition
The indicator assesses the trend of the irrigable and irrigated areas and their share in the total utilised agricultural area (UAA). The irrigable area is the area which is equipped for irrigation. This area does not show so
much variation from year to year as it is costly for the farmer to invest in irrigation equipment. The irrigated
area measures the actual amount of land irrigated and can vary significantly from year to year due to for instance
meteorological conditions or the choice of crop.

Measurements
Main indicator:

• Share (%) of irrigable area in utilised agricultural area (UAA) (and its trend)
Supporting indicators:

• Irrigable area
• Irrigated area
• Irrigated crop areas (10 main crops)
• Share of irrigated area in total UAA
• Share of irrigated crop area in total area with that crop
• Share of holdings using surface, sprinkler or drip irrigation systems

Links with other indicators
The indicator is directly and indirectly linked to various AEIs, among which the most important:

• AEI 10.1 - Cropping patterns
• AEI 12 - Intensification/extensification
• AEI 20 - Water abstraction
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The link to AEI 20 is especially important, as the relative and total area and crops irrigated do not provide
enough information to estimate the environmental implications of irrigation on depletion of water resources and
thus the sustainability of the cropping systems. The link to intensification indicators is relevant as intensification
processes in cropping systems usually go together with an increase in inputs such as water use. Extensification
usually has an opposite effect. So this indicator tells us something about the driving forces behind the changes
in irrigable area.

Data used and methodology
The indicator is considered fully operational.Proposals to improve this indicator include:

• collecting data on water metering to be able to monitor and evaluate this practice.Water metering is an
important practice to improve the efficiency of water use by irrigation.
• analysing data at river basin scale. The EU water policy is mainly built on the river basin scale. It would
be relevant that the information would be at some point aggregated to this scale.
• improve link with water use indicator. The effects of irrigation on the environment depend also on the
current state of water management in the area. Negative effects can for instance occur in water stressed
areas. To be able to assess the effects of irrgiation on the environment it would be necessary to link the
data towater abstraction and state of water in the area.
Data on irrigable areas and irrigated areas are collected in the farm structure survey. Data for EU-27 are only
available from 2007. Data for EU-15 are available from 1995. more information on thedata source can be found
at the section metadata.
Irrigable areas indicate the irrigation potential, i.e. the maximum area which could be irrigated during
the year using the equipment and the quantity of water normally available on the farm. Irrigated areas are
those areas actually irrigated at least once in the year. Crops under glass and kitchen gardens, which are
assumed to be generally irrigable and irrigated, are not counted here. The irrigable area should be quite stable
over the years, whereas the irrigated area can vary substantially, depending on weather conditions.
Data forGermany and Estonia have not been collected; irrigable and irrigated areas are considered nonsignificant.

Context
Irrigation fosters crop production by bringing water to plants, which is absolutely essential if plants are to grow
in some areas. Irrigation increases productivity and therefore contributes significantly to agricultural output and
food supply. However, irrigation is a major driving force behind water abstraction. Agriculture is responsible
for an important share of water abstraction and use in the European Union and the water use by agriculture has
increased over the last decades. Water abstraction can eventually lead to environmental problems. In particular,
availability problems occur when the demand for water exceeds the amount available during a certain period.
Apart from causing problems with supplying agriculture and other users, overexploitation of water has led to
drying-out of natural areas in western and southern Europe and to salt-water intrusion in coastal aquifers . The
use of water by agriculture is also under increasing scrutiny as competing demands are made for an increasingly
scarce resource26 .
Trends in water abstraction rates depend on different factors: crop variety (examples of water-intensive crops
are potatoes in northern Europe and cotton, grain maize, rice and fruit in southern Europe), irrigation area,
irrigation technology, water prices, water restrictions, pumping costs and climate conditions. Farmers may select
crops that require more water during the growing season, or that have growth periods more sensitive to soil
moisture stress. Because of these varying factors, irrigated areas change from year to year and irrigable areas,
defined as the total area equipped for irrigation, are used instead to present irrigation trends. The irrigated
26 D. Stanners and P. Bourdeau (eds). Europe’s environment. The Dobris assessment. Office for Official Publications of the
European Communities. European Environment Agency, Copenhagen, 1995.
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area is the area which is actually irrigated at least once a year. Crops under glass and kitchen gardens , which
are assumed to be generally irrigable and irrigated, are not considered here.

Policy relevance and context
The need for a more sustainable and integrated approach to managing water resources in Europe is reflected in
water-related policy and legislation. The Water Framework Directive ( Directive 0060/2000 ) (WFD) requires
the ’promotion of sustainable water use based on long term protection of available water resources’.Abalance
between abstraction and recharge of groundwater must be ensured, with the aim of achieving good quantitative
status with respect to groundwater. The WFD also requires that water pricing policies are implemented that
provide adequate incentives for the efficient use of water resources, a conference on this topic was organised in
2011 in Poland.
In recognition of the acuteness of the water scarcity and drought challenges in Europe, the Commission undertook in 2006 and early 2007 an in-depth assessment of the situation at EU level. In July 2007 the Commission
adopted a Communication on Water Scarcity and Droughts , which identified an initial set of policy options
to be taken at European, national and regional levels to address water scarcity within the Union. This set of
proposed policies aims to move the EU towards a water-efficient and water-saving economy. One important
factor in this context is future land use, which is crucial for mitigating water stress in the long run. Further,
data on agricultural water use are important for the authorities in regions with water shortage.
On 20 November 2008 the EU agriculture ministers reached a political agreement on the CAP 2009 Health
Check the aim of which is to modernise, simplify and streamline the CAP and remove restrictions on farmers,
thus helping them to respond better to signals from the market and to face new challenges such as climate
change, water management and bio-energy. The health check provided additional funds for the programming
period of 2007-2013 for these new challenges amongst which water management.
The main policy objectives at EU level in relation to water use and water stress are set out in the sixth
environmental action programme (6EAP) and the Water Framework Directive:

• to ensure the rates of extraction from our water resources are sustainable over the long term and to
promote sustainable water use based on a long-term protection of available water resources;
• to ensure a balance between abstraction and recharge of groundwater, with the aim of achieving good
groundwater status by 2015;
• national, regional and local authorities need, among other things, to introduce measures to improve the
efficiency of water use and to encourage changes in agricultural practices necessary to protect water
resources (and quality);
• EU Member States shall ensure by 2010 that water-pricing policies provide adequate incentives for users
to use water resources efficiently, and thereby contribute to the environmental objectives of the Water
Framework Directive.

Agri-environmental context
Within Europe there is a great variability in the availability of water resources and, therefore, a marked spatial
variability in agricultural water management practices and consumption. Climate is the main factor that determines agricultural water consumption; there are regions where irrigation is the only source of water for crop
cultivation (this is the case during summer in some Mediterranean areas), while in other regions, irrigation is
used as a supplement to rain-fed agriculture. Irrigation technology is also a major factor influencing the level of
agricultural water consumption. The number of Member States that experience seasonal or long term droughts
has increased over the years. Agricultural water use is a serious concern especially in southern parts of Europe,
where water is scarce and highly variable from year to year. In dry periods of the year or in generally dry regions
it is necessary to irrigate certain crops to obtain reasonable yields. In addition to lower income for the farmer,
low yields will also have the implication that less fertiliser nitrogen is removed from the fields with harvested
crops and thereby leaving excess amount in the soil resulting in potentially higher risk for leaching during the
following period.In some cases irrigationhas led to acombination of over-abstraction of groundwater supplies,
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salinisation and severe pollution of water by nutrients, pesticides and other farm inputs; soil erosion arising both
from intensive irrigation and from the abandonment of formerly hand-irrigated terrace agriculture in the hills;
and the desiccation of former wetlands and destruction of former high nature value habitats including arable
dry land, low density pastures and sensitive aquatic environments27 . The environmental impact of irrigation is
however depending on thewater abstraction rate,the water availability at local level andthe water sources used
for irrigation also matter, e.g. surface water can be replenished much faster than groundwater.
Irrigation can also have environmental benefits. Traditional irrigation systems create diverse and intricate
landscapes, which support a variety of wildlife and have important cultural and historic value. In the same way,
the creation and management of rice fields often provides important feeding and over-wintering opportunities
for some bird species. Moreover, through a redistribution of water resources, new irrigation projects can contribute to improve aquifer recharge and habitat conservation in the areas receiving the new water. This may be
the case, for instance, for irrigation projects that entail the creation of wetland areas, which may provide new
feeding and/or breeding opportunities for wildlife.

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Food: from farm to fork statistics - 2011 edition

Database
• Agri-environmental indicators (aei), see:
Agricultural Production Systems (aei_ps)
Irrigable and irrigated areas by NUTS 3 regions ( aei_ps_ira )
Irrigation methods by NUTS 3 regions ( aei_ps_irm )
• Agriculture (agri), see:
Structure of agricultural holdings (ef)
Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Overview of agricultural holdings (ef_ov)
Key farm variables (ef_ov_kv)
Key variables by legal status of holding, size of farm (UAA) and NUTS 2 regions ( ef_ov_kvaa
)
Land Use (ef_lu)
Land use overview (ef_lu_ov)
Farmland: Number of farms and areas by size of farm (UAA) and region ( ef_lu_ovcropaa
)

Dedicated section
• Agri-environmental indicators
27 IEEP.

The environmental impacts of irrigation in the European Union. A report to the Environment Directorate-General
of the European Commission by the Institute for European Environmental Policy, London, in association with the Polytechnical
University of Madrid and the University of Athens, 2000.
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Methodology / Metadata
• Irrigable and irrigated areas by NUTS 3 regions ( aei_ps_ira_esms )
• Irrigation methods by NUTS 3 regions ( aei_ps_irm_esms )

Source data for tables, figures and maps (MS Excel)
• Download Excell file

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA 10

External links
• European Commission - Environment
• Water
• Water Framework Directive
• European Environment Agency
• Water
• Water resources problems in Southern Europe (1996)
• FAO - Irrigation Water Management: Irrigation Methods
• The Water Information System for Europe

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics
• Water statistics

Notes
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Agri-environmental indicator - energy use
Data from March 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Share of energy consumption by agriculture in total energy consumption, EU-27 and other countries
1990-2010

Figure 1: Energy consumption by agriculture, EU-27, EU-15 and CEC, 1990-2010

eurostat

Archive Agriculture, environment, energy and transport statistics

188

Figure 2: Share of fuel type in energy consumption by agriculture, EU-27 and other countries, 2010

Figure 3: Share of fuel type in energy consumption by agriculture, EU-27, EU-15 and CEC, 1990-2010
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Figure 4: Energy consumption by agriculture, EU-27, 2010, kgOE per ha UAA

Figure 5: EU_Energy_Policy
This article provides a fact sheet of the European Union (EU) agri-environmental indicator energy use . It
consists of an overview of recent data, complemented by all information on definitions, measurement methods
and context needed to interpret them correctly. The cropping patterns article is part of a set of similar fact
sheets providing a complete picture of the state of the agri-environmental indicators in the EU.
The indicator relates to the direct use of energy (solid fuels, oil, gas, electricity, renewables , heat and industrial
waste ) by agriculture per ha of utilised agricultural area (UAA). It assesses the trend of energy consumption ,
per ha and per fuel type and is measured by the following indicators:
Main indicator:

• Total direct energy use at farm level in KgOE per ha per year
Supporting indicator:

• Annual direct use of energy at farm level by fuel type (KgOE/ha)
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Main statistical findings
Key messages
• Energy consumption by agriculturemade uponly 2% of total energy consumption in the EU-27 in 2010.
The share of agriculture in total energy consumption was highest inthe Netherlands(6%) and Turkey
(7%)(Table 1).
• Though total energy consumption in EU-27 increased between 1990 and 2010 with 7%,energy consumption
by agriculture decreased with 23% (Figure 1). It should however be noted that the sharp decrease in energy
use by agriculture in the nineties was mostly due to the collapse of agriculture in East European countries
following the transition to market economies.
• In the Central and East European countries (CEC) (Poland, Hungary, Latvia, Lithuania, Estonia, Czech
Republic, Slovakia, Slovenia, Romania, Bulgaria) energy consumption by agriculture showed sharp declines
during the 1990s, and while in many of these countries energy consumption continued to decrease or
stabilised in the first decade of the 21st century,Latviaand Lithuania showedclear increasing trends in
energy consumption between 2000 and 2010.
• In EU-15 energy consumption by agriculture decreased with 9% between1990 and 2010, this decrease
occurred mainly after 2000, between 1990 and 2000 the energy consumption remained relatively stable.
InBelgium, Luxemburg and Austria energy consumption by agriculture increasedbetween 2000 and 2010.
• Oil contributed to 53% of total energy consumption by agriculture in the EU-27 in 2010 and is the
dominant fuel type in most countries except the Netherlands (where gas is the dominant fuel type),
Sweden (renewables) and the United Kingdom (electricity). In Norway electricity was the dominant
fueltypein 2010. In EU-15 oil (54%), electricity (20%) and gas (17%) were the main fuel types used by
agriculture, whereas in CEC oil (52%), solid fuels (22%) and renewables (10%) were the main fuel types
in 2010. In EU-15 the share of oil has decreased between 1990-2010 whereas the share of electricity and
renewables increased. In CEC the share of oil and electricity decreased between 2000 and 2010 whereas
the share of solid fuels and renewables increased (Figure 3).

Assessment
Total levels of energy consumption do not allow direct comparison between countries, as countries differ in size.
To compare trends across countries a common denominator needs to be defined to assess the energy consumption
per unit across countries. Ideally there should be a strong link between the indicator and the denominator. A
much used denominator to assess agri-environmental indicators across countries is the UAA. Figure4 shows the
different levels of energy consumption per ha UAA in countries. The average energy consumption by agriculture
in the EU-27 expressed per ha UAA in 2010 was 140 kg OE per ha compared to 160 in 1990140 kg OE per
ha. InEU-15 the energy consumption expressedper hadid not change muchbetween1990 and 2010 (144 in 2010
compared with 146 in1990). The major decrease occurred in CEC countries where the average dropped from
192 in 1990 to 115 in 2010. The link between UAA and energy consumption is however not very strong. Figure
4 shows for instancethat energy use by agriculture per ha UAA was highest in the Netherlands which is however
mainly due to intensive greenhouse farming; ca 80% of total energy consumption by agriculture in 2010 in the
NL28 was consumed by greenhouses, though the cultivation under glass according to crop statistics covered only
0.5% of the total UAA in the Netherlands in 2010.

Datasources and availability
Indicator definition
The indicator relates to the direct use of energy (solid fuels, oil, gas, electricity, renewables, heat and industrial
waste) by agriculture per ha of utilised agricultural area (UAA). It assesses the trend of energy consumption,
per ha and per fuel type.

28 CBS

Statline:Energieverbruik; land- en tuinbouw Data extracted at 25/06/2012 here

eurostat

Archive Agriculture, environment, energy and transport statistics

191

Measurements
Main indicator:

• Total direct energy use at farm level in KgOE per ha per year
Supporting indicator:

• Annual direct use of energy at farm level by fuel type (KgOE/ha)

Links with other indicators
• AEI 5 - Mineral fertiliser consumption
• AEI 11.2 - Tillage practices
• AEI 24 - Production of renewable energy
• AEI 6 - Consumption of pesticides
• AEI 12 - Intensification/extensification
• AEI 7 - Irrigation
• AEI 19 - Greenhouse gas emissions

Data used and methodology
For a detailed description of the data source seethe methodology .
The figures presented for agriculture in this fact sheet relate only to direct energy use.Agriculture uses however
also energy indirectlythroughthe use of fertilisers, pesticides, animal feed and agricultural machinery (which are
produced using large amounts of energy).A study by DEFRA estimatedthat indirect energy consumption by
agriculture in the United Kingdomwas more than 2.5 times higher than direct energyconsumption by agriculturebetween 2003and 200729 . Data on indirect use of energy by agriculture are not available at EU-level.
Data are expressed in tonnes of oil equivalents . Tonne(s) of oil equivalent, abbreviated as toe, is a normalized
unit of energy. By convention it is equivalent to the approximate amount of energy that can be extracted from
one tonne of crude oil. It is a standardized unit, assigned a net calorific value of 41868 kilojoules/kg and may
be used to compare the energy from different sources.
The main data source for this indicator is the Joint Eurostat /IEA/UNECE questionnaires (JQ). Energy indicators are compiled on the basis of the data collected under the standard collection cycles of the "Energy
Statistics Unit". The relevant energy data collections are regulated since 2008 with the entry-into-force of the
Regulation (EC) No Regulation 1099/2008 of the European Parliament and of the Council of 22 October 2008
on Energy Statistics. The energy statistics derived from the Joint Eurostat/IEA/UNECE questionnaires aim at
presenting the full spectrum of the energy balances positions from supply through transformation to final energy
consumption by sector and fuel type.Energy consumption by agriculture is of negligible importance to overall
energy flows. Though the energy statistics are of high quality in general, the data on energy consumption by
agricultureare of lower quality due to errors and incomplete data (e.g. data on oil consumption by agriculture
for DE are missing for 1998-2010). No corrections have been made to the data as published in Eurobase.Energy
consumption as presented here may therefore be underestimated due to missing data. Errors and missing data
may also affect the trends in energy consumption over time and by fuel type.
In the Joint Questionnaires agriculture, forestry and fishing were combined in one category until 2004. From
2004 the questionnaires have distinguished fishing separately from agriculture/forestry. However, not all Member States (MS) which may have significant fishing industries deliver separate data on fishing; statistics of
these MS on agriculture/forestry may still include fishing. Energy consumption by agriculture may therefore
29 Agriculture
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be overestimated in countries with significant forestry or fisheries sectors. According to Eurostat energy statisticians it is likely that even in countries which do report separately on fisheries, not all energy consumed by
fishing has been separately reported under the heading fishing, the figure on agriculture/forestry may therefore
still include energy consumed by fishing. Whether the JQ will continue distinguishing fishing separately from
agriculture/forestry in the future is very uncertain, as fishing is of minor importance to total consumption and
the response rate and quality of data received was relatively low.
From Denmark data have been received from the environmental accounts forenergy use by agriculture, forestry
and fishing separatelyand from Norway from the energy accounts. Data from these data sources show that
the share of forestry in energy consumption by agriculture and forestry combined is around 1% in Denmark
(1990-2008) and the share of forestry in energy consumption by agriculture and forestry combined is of minor
significance in Norway (ca 5% in 2007). For other countries data on the use of energy by forestry is not available and an estimate for the share of energy consumption in energy consumption by agriculture and forestry
cannot be provided. In most countries however the energy consumption by forestry is expected to be of minor
significance. The share of fishing in the energy consumption of agriculture/forestry and fishing can however
not be assumed to be insignificant in most countries. The following figures are based on data from the Joint
IEA/Eurostat/UNECE Questionnaire for countries which submitted data on fishing separately. The share of
fishing in the sum of energy consumption by agriculture, forestry and fishing was on average between 1990-2008
in Denmark 28%, Norway 57%, France 10%, Italy 7%, Cyprus 0%, Latvia 17%, Lithuania 2%, Portugal 9%,
Finland 5%, Sweden 6%.
For the indicator per ha, land use data from crop statistics are used. These data are annually available.
Agriculture is highly heterogeneous in the EU, to target policies datawould beneeded by farm-type and region.
This would also allow using different denominators for different farm types, for example for livestock farms a
more appropriate denominator could be the number of animals.
To assess energy efficiency data on energy consumption would need to be linked to outputs produced. An
attempt has been made to link energy consumption to output from data available in the farm accounting data
network ( FADN ). In FADN data are available on expenditures on inputs and income from outputs for different
farm types and regions. Main problems to derive an indicator on energy efficiency from these data are: outputs
are also depending on other inputs such as fertilisers and pesticides which vary among farm types and regions,
expenditures on energy are difficult to translate into energy amounts. A possibility to improve the informative
value of this indicator would be to include data on energy amounts in FADN.
To facilitate influencing energy consumption levels through policy measures, the factors which influence energy levels should be understood. The indicator could be improved if data would be available by farm-type and
region.
Improved statistics are expected from the environmental accounts which will include Energy Accounts following the NACE Rev. 2 A*64 classification. For the revised European Strategy for Environmental Accounting
( ESEA-2008 ), Eurostat is developing energy accounts (also sometimes referred to as NAMEA Energy) in the
medium term (2-3 years or by 2010-2011). The objective is to establish energy accounts (with a priority on
physical flow accounts) in the European Statistical System (ESS). Data collection will start in 2011. For the
first 4-5 years this data collection will be however on a voluntary base.

Context
Energy is consumed directly by agriculture with the use of machinery (e.g. cultivation of fields with tractors)
and the heating of livestock stables and greenhouses. Agriculture also uses energy indirectly, for the production
of agrochemicals, farm machinery and buildings. Considerable amounts of natural gas are used for the production of inorganic nitrogen fertilisers. The indicator currently only includes direct energy consumption.

Policy relevance and context
In October 2006 the European Commission adopted an action plan for energy efficiency ( COM final 545/2006
)which was supported by the Council of the European Union in November 2006. The plan proposes to cut
energy consumption by 20% by 2020 and in so doing simultaneously address the issues of import dependency,
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energy-related emissions, and energy costs. Europe 2020 includes goals for 2020 of reducing greenhouse gas
emissions by 20%, improving energy efficiency by 20%, achieving a 20% share of renewable energy, and a 10%
share of renewable energy in transport ( COM final 0001/2007 ).
It is instructive to note various phases across the key dimensions of EU energy policy. Selected developments
are depicted in Figure 5. The market opening is now entering its third phase, the EU emissions trading system (ETS) has entered its second phase, the second Energy Efficiency Action Plan is underway and renewable
energy legislation is entering its second phase. Integrated approaches are becoming the norm; the Renewable
EnergyDirective( Directive 0028/2009 )was part of the energy and climate package adopted in 2009. The coming years will be challenging, given the variety and complexity of energy and climate targets established. The
National Energy Efficiency Action Plans aim for 9% savings by 2016 while the proposed Renewables Directive
aims for 20% of all energy to come from renewable sources by 2020 ( COM final0848/2006 ). The ETS and the
Effort Sharing Decision along with other climate policy instruments aim at achieving a minimum of 20% GHG
reduction by 2020, which could be increased to a maximum of 30% reduction if the conditionsare right( COM
final 0019/2008 ). Internationally, climate change and the need to avoid its potential consequences are being
addressed through the United Nations Framework Convention on Climate Change (UNFCCC).

Agri-environmental context
The use of machinery and mineral fertilisers has made it possible to increase agricultural productivity and food
supply. However, agriculture, as an energy user, contributes to the depletion of non-renewable energy sources
and to global warming through energy-related emissions (like CO2 emissions from fossil fuel combustion).

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Food: from farm to fork statistics - 2011 edition

Database
• Energy (nrg), see:
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Supply, transformation, consumption - all products - annual data (nrg_100a)
Supply, transformation, consumption - solid fuels - annual data ( nrg_101a )
Supply, transformation, consumption - oil - annual data ( nrg_102a )
Supply, transformation, consumption - gas - annual data ( nrg_103a )
Supply, transformation, consumption - electricity - annual data ( nrg_105a )
Supply, transformation, consumption - heat - annual data ( nrg_106a )
Supply, transformation, consumption - renewables and wastes (total, solar heat, biomass,
geothermal, wastes) - annual data ( nrg_1071a )
• Agriculture (agri), see:
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Land use - 1000 ha (annual data) ( apro_cpp_luse )
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Dedicated section
• Agri-environmental indicators
• Energy
• Environmental Accounts

Methodology / Metadata
• Energy Statistics - quantities ( nrg_quant_esms )
• Crop products ( apro_cpp_esms )

Source data for tables and figures (MS Excel)
• Download Excel File

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA 11

External links
• European Commission - Europe 2020
• European Commission - Energy - Renewable energy

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Renewable energy statistics
• Sustainable development - Climate change and energy

Notes
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Agri-environmental indicator - land use change
Data from November 2012. Most recent data: Further information, Main tables and Database .
This article provides a fact sheet of the European Union (EU) agri-environmental indicator land use change .
It consists of an overview of recent data, complemented by all information on definitions , measurement methods
and context needed to interpret them correctly. The land use change article is part of a set of similar fact sheets
providing a complete picture of the state of the agri-environmental indicators in the EU.

Table 1: Land use change of agricultural land (ha and%) and conversion of agricultural land to artificial
surfaces (ha and%), 2000-2006, EU-27, EFTA, candidate and potential candidate countriesSource: European
Environment Agency

Figure 1: Change in land use from agriculture to artificial surfaces (%), 2000-2006, EU-27, EFTA, candidate
and potential candidate countriesSource: European Environment Agency
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Figure 2: Sector share of land converted from agriculture to artificial surfaces (%), 2000-2006, EU-27, EFTA,
candidate and potential candidate countriesSource: European Environment Agency

Figure 3: Sector share of converted land in total land use change (%), 2000-2006, EU-27, EFTA, candidate and
potential candidate countriesSource: European Environment Agency
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Map 1: Change in land use from agriculture to artificial surfaces (%), 2000-2006, EU-27, EFTA, candidate and
potential candidate countries, NUTS 0, 2 and 3Source: European Environment Agency
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Map 2: Share of land converted from agriculture to housing, services and recreation (%), 2000-2006, EU-27,
EFTA, candidate and potential candidate countries, NUTS 0Source: European Environment Agency
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Map 3: Share of land converted from agriculture to construction sites (%), 2000-2006, EU-27, EFTA, candidate
and potential candidate countries, NUTS 0Source: European Environment Agency
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Map 4: Share of land converted from agriculture to industrial and commercial sites (%), 2000-2006, EU-27,
EFTA, candidate and potential candidate countries, NUTS 0Source: European Environment Agency
Land use change is defined as the exits from agricultural land use broken down by non – agricultural sectors.
It represents the conversion of agricultural land to non agricultural use.
Main indicator:

• Percentage of the total agricultural area thathas changed to artificial surfaces compared to a reference
period
Supporting indicator:

• Land use change from agricultural land to artificial surfaces (ha) between 2000 and 2006

Main statistical findings
Key messages
• The total area of land use change from agriculture to artificial surfaces between 2000 and 2006 varies
across Europe. The change in land use area as a percentage of agricultural area ranges from 0% (Malta)
to 3.1% (Albania). At country level the highest share of land use change from agriculture to artificial area
occurred in the EU-27 is in Cyprus (1.7%) followed by the Netherlands (1.4%).
• In general the highest percentage of agricultural land in 2000 converted to artificial surfaces by 2006
occurred in urban regions. The NUTS regions with the largest percentage changes and where agricultural
land was at least 150000 ha in 2000 are Madrid (4.6%), South Holland (2.6%) and North Holland (2.1%).
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• The sector share of land converted from agriculture to artificial surfaces indicates which sectors take up
most agricultural land. Most of the agricultural land in Europe is taken by the housing sector (38%),
followed by construction sites (28%) and the industrial and commercial sector (18%).

Assessment
The indicator represents land use change from agriculture to artificial surfaces between 2000 and 2006 in absolute terms (hectares) and as a percentage of the agricultural area in 2000 (1 km grid, NUTS 2/3 regions or
country level).
The total area of land use change from agricultural land cover to artificial surfaces between 2000 and 2006
amounts to approximately 520000 ha in 38 European countries and Kosovo under UNSCR 1244 borders , which
represents an overall change of 0.2%. Data at Member State level show that the area of land use change
from agriculture to artificial surfaces varies significantly between the countries (Table 1) and(Figure 1). The
conversion of land as a percentage of CORINE Land Cover agricultural area ranges from 0% (Malta) to 3.1%
(Albania). Countries where the change ranges between 1 and 2% include the Netherlands (1.4%) and Cyprus
(1.7%). The changes in all other countries are less than 0.5%, e.g. Ireland, Spain and Bosnia &amp; Herzegovina (0.4%), Denmark, Italy, Germany and the Czech Republic (0.3%), Lithuania, Bulgaria, Turkey and Finland
(0.1%). Land use changes represented at administrative level show that in general the highest percentage of
agricultural land in 2000 converted to artificial surfaces by 2006 occurred in urban regions. The NUTS regions
with the largest percentage changes and where agricultural land was at least 150000 ha in 2000 are Madrid
(4.6%), South Holland (2.7%) and North Holland (2.2%). Administrative regions in coastal areas also show
significant changes in land use from agricultural land to artificial surfaces, such as: Dublin (7.0%), environs of
Copenhagen (5.5%) and Albania (3.1%), South Holland (2.7%). These changes are most likely linked to the
urban sprawl and growth of tourism.
The sector share of land converted from agriculture to artificial surfaces indicates which sectors take up most
agricultural land (Figure 2).The division of sectors originates from the following CORINE Land Cover categories:

• housing, services and recreation (residential, urban green, sport and recreation);
• construction sites (Spaces under construction development, soil or bedrock excavations, earthworks)
• transport facilities (road, rail, airport, port)
• mines and waste dumpsites (mines, quarries, solid and liquid waste dumpsites, spoil-banks)
• industrial and commercial sites (industry, agro-industry, commerce, military)
Within the land use change areas the conversion of agricultural land to the housing, services and recreation
sector play the most important role in Europe, this sector accounts for 38% of the total land use change area
in Europe (Figure 3).Particularly in the Balkan countries the land take due to housing is very high (Figure 2)
and(Map 2).
The land use change from agriculture to construction sites has become increasingly important and accounts
for 28% of the total European land take of artificial areas and was the second largest driver.The land use change
from agriculture to industrial and commercial siteswas 18%,from agriculture to mines and waste dumpsites
accounts for 11% and to transport facilities 6% respectively (Figure 3).

Data sources and availability
Indicator definition
Land use change is defined as the exits from agricultural land use broken down by non – agricultural sectors.
It represents the conversion of agricultural land to non agricultural use.
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Measurements
Main indicator:

• Percentage of the total agricultural area that has changed to artificial surfaces compared to a reference
period
Supporting indicator:

• Land use change from agricultural land to artificial surfaces (ha) between 2000 and 2006

Links with other indicators
The indicator "Land use change" is linkedwithfollowing other indicators:

• AEI 02 - Agricultural areas under Natura 2000
• AEI 14 - Risk of land abandonment
• AEI 26 - Soil quality
• AEI 10.1 - Cropping patterns
• AEI 21 – Soil erosion
• AEI 28 - Landscape - state and diversity
• AEI 10.2 - Livestock patterns
• AEI 23 - High Nature Value farmland

Data used and methodology
Data source:CORINE Land Cover (CLC) Change database 2000-2006
For the update of the indicator fact sheet the same approach as indicated in the IRENA fact sheets was used.
To be comparable with the previous analyses the same (CLC)Classes indicating the land use change were chosen.
The following CLC classes “to artificial surfaces” were used:
Housing, services and recreation (residential, urban, green, sport and recreation)

• residential (urban fabric continuous – 111 and discontinuous – 112)
• urban green - 141
• sport and leisure facilities – 142
Industrial and commercial sites (industry, agro-industry, commerce, military)

• industrial or commercial units – 121
Transport facilities (road, rail, airport, port)

• road and rail networks – 122
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• airports – 123
• port areas – 124
Mines and waste dumpsites (mines, quarries, solid and liquid waste dumpsites, spoil-banks)

• mineral extraction sites - 131
• dump sites - 132
• construction sites - 133
The CLC Inventory describes land cover (and partly land use) with a three-level nomenclature of 44 classes.
CLC has a uniform methodology and nomenclature across Europe. CLC 2006 data are highly consistent in this
context. CLC was elaborated based on the visual interpretation of satellite images (Spot. Landsat TM and
MSS). Ancillary data (aerial photographs. topographic or vegetation maps. statistics. local knowledge) has
been used to refine interpretation and assign classes. The CLC database is based on a standard production
methodology characterised by the following elements: Mapping scale is 1:100000. Mapping accuracy is 100 m.
The minimum mapping unit for the inventory is 25 ha for areas combined with a minimum width of 100 m
for linear elements. The CLC Change database has a resolution of 5 hectares. The CLC Change database is
produced by manual interpretation of changes based on a comparison of satellite images from 2000 and 2006.
CORINE LC is updated only every 6-10 years and the CLC 2006 coverage is not yet complete for the EU
27 and according to specifications CLC data have &gt; 85% thematic accuracy. Calibration has been performed
for some key classes on the basis of a point survey, such as LUCAS - (Land Use/Cover Area frame statistical
Survey) - European field survey program funded and executed by Eurostat.
The generalisation of the vector data to a 1x1 km grid also results in some inaccuracy in assigning values
to particular regions along borders – there is however no loss of information by adopting a grid approach, as all
areas are included.
CORINE Land Cover (CLC) has a uniform methodology and nomenclature across Europe. CLC 2006 data
are highly consistent in this context. However, CLC is updated only every 6-10 years and the CLC 2006
coverage is not complete for the EU-27 (without Greece). Weaknesses: The mapping unit (25 ha) and scale
(1:100000) gives only limited detail for monitoring high-resolution land use changes. Original vector CLC data
are generalised according to a 1x1 km grid, which can introduce errors along border regions, as the “majority”
rule is applied in allocating grids to an administrative region.

Context
Land is a finite resource and land use has a number of important drivers. The increasing demand for food,
feed and bio energy have to be combined with the demand for infrastructure, settlements and the designation
of land for nature protection, and various water soil and civil protection objectives. The use of agricultural
land for other purposes is related to changes in the environment to cater for and facilitate human activity. It
is generally a phenomenon linked to economic growth. There are many land development activities resulting
in land use change from agricultural land to artificial surfaces: urban sprawl (housing and industrial developments), transport infrastructure (motorways, railways, etc.), tourism and recreation facilities. Increased land
development activities often result in higher land prices and more restricted access to land. The way we use
our land can have major impacts on environmental conditions.

Policy relevance and context
Spatial planning has in general been the responsibility of Member States adopting the principle of subsidiarity.
Land use planning and management decisions are usually made at local or regional level. Spatial planning has
been specifically addressed, within the European Spatial Development Perspective (ESDP) and supplemented
with new priorities by the Territorial Agenda of the EU and the Action programme for its implementation which
defined an intergovernmental programme of work up to 2011. The ESDP proposed a balanced and polycentric
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approach to land development, and views on adoption of measures such as the reuse of underdeveloped or
derelict urban areas (’brownfields’) as a way to reduce urban expansion onto agricultural land. This is in line
with the European Soil Thematic Strategy , (Communication from the Commission to the Council, the European Parliament, the European Economic and Social Committee and the Committee of the Regions - Thematic
Strategy for Soil Protection COM final 0231/2006 ) that aims to protect soils from degradation. Only few
Member States have defined national policies which explicitly addresses the issue of soil sealing .Nevertheless
awareness for the need of reducing land take has increased, as can be seen in numerous initiatives which have
been taken.30 As economic growth is still highly depending on land take and soil sealing measures to decouple
economic growth from soil sealing have to be taken into account.
A wide range of policy areas addresses land use aspects at different spatial scales. The European Commission initiatives - Infrastructure for Spatial Information in Europe(INSPIRE) Directive 0002/2007 and Global
Monitoring for Environment and Security (GMES) COM final 0565/2005 providegeographic information flow
about the land use in Europe. The Environmental Impact Assessment (EIA) and the Directive on StrategicEnvironmental Assessment (SEA) Directive 0042/2001 are the two main tools to analyze the impact of projects
and programmes on land use resources. The cross-cutting nature of land use is also emphasised by the EU rural
development and regional policies. The EU aims to facilitate the development and structural adjustment of
rural areas in order to retain population in the countryside and improve the economic viability of the farmers
through rural development measures ( Regulation 1698/2005 ) . Moreover, the Structural Fund Regulations
for 2007-2013( Regulation 1080/2006 on the European Regional Development Fund, Regulation 1081/2006 on
the European Social Fund, Regulation 1082/2006 on a European grouping of territorial cooperation (EGTC),
Regulation 1083/2006 laying down general provisions on the European Regional Development Fund, the European Social Fund and the Cohesion Fund, Regulation 1084/2006 establishing a Cohesion Fund, Regulation
1085/2006 establishing an Instrument for Pre-Accession Assistance (IPA))aims at promoting the development
and structural adjustment of regions whose development is lagging behind and supporting the economic and
social conversion of regions facing structural difficulties (industrial, rural and urban areas and areas dependent
of fisheries). Policy instruments can help to develop thegreen infrastructure such as the designated Natura 2000
areas . To ensure the continuing protection of Special Areas of Conservation ( SAC ) and Special Protection
Areas ( SPA ) habitats from urban sprawl, the objectives of Natura 2000 need to be reconciled with those of
other policy areas that have a land-use dimension, for example the European Spatial Development Perspective
(ESDP) . Green infrastructure is a concept addressing the connectivity of ecosystems, their protection and the
provision of ecosystem services, while also addressing mitigation and adaptation to climate change . Its ultimate
aim is contributing to the development of a greener and more sustainable economy by investing in ecosystem
based approaches delivering multiple benefits in addition to technical solutions, and mitigating adverse effects
of transport and energy infrastructure.

Agri-environmental context
Conversion of agricultural land to artificial surfaces, which is also known as soil sealing can have several environmental impact on soil, water and biodiversity resources. The sealing may increase the risks of soil erosion
and water pollution.
It also disturbs agricultural habitats, impact on animal migration patterns and affects the hydrological cycle (increased water runoff and decreased water retention) leading to an increased risk of floods. In addition,
it affects the esthetical value of agricultural landscapes, and increases their fragmentation, which can result in
more noise and emissions because of increased traffic levels.

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts in Europe -2010 edition
30 With a view to achieving the objectives of the Soil Thematic Strategy and the proposed Soil Framework Directive, which aim
to protect European soils from degradation and to contribute to resource efficiency, the European Commission ordered a report
entitled ’ Overview of best practices for limiting soil sealing or mitigating its effects in EU-27 ’ from the Austrian Environment
Agency, which was completed in April 2011.
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Dedicated section
• Agri-environmental indicators (aei)

Source data for tables, figures and maps (MS Excel)
• Download Excel file

Other information
• Commission Communication COM(2006) 508 - Development of agri-environmental indicators for monitoring the integration of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Council Regulation (EC) No 1698/2005 of 20 September 2005 on support for rural development by the
European Fund for Rural Development (EAFRD)
• Commission CommunicationCOM/2005/718 - Communication from the Commission to the Council and
the European Parliament on Thematic Strategy on the Urban Environment.
• Corresponding IRENA Fact sheet: IRENA12

External links
• Publications:
• Environment For Europeans
• EU Rural Review
• Natura 2000 newsletter
• The European Environment-State and Outlook 2010: land use
• Database:
• CLC Change database 2000-2006
• Data viewer
• Other external links:
• European Environment Agency — The European environment - state and outlook 2010
• European Commission - Agriculture and Rural Development - Rural Development
• OECD - Agri-Environmental Indicators and Policies

See also
• Agri-environmental indicators (online publication)
• Agri-environmental statistics
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Land cover, land use and landscape
• Land cover and land use statistics at regional level
• LUCAS — a multi-purpose land use survey
• Landscape structure indicators from LUCAS

Notes
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Agri-environmental indicator - intensification - extensification
Data from November 2012. Most recent data: Further information, Main tables and Database .
This article provides a fact sheet of the European Union (EU) agri-environmental indicator intensification/extensification . It consists of an overview of recent data, complemented by all information on definitions
, measurement methods and context needed to interpret them correctly. Theintensification/extensification article is part of a set of similar fact sheets providing a complete picture of the state of the agri-environmental
indicators in the EU.

Figure 1: Trend in the shares of agricultural area managed by low, medium and high intensity farms (%),
1995-2007, EU-15Source: DG Agriculture and Rural Development, European Commission

Figure 2: Trend in the shares of agricultural area managed by low, medium and high intensity farms (%),
2004-2007, EU-N10(1)Source: DG Agriculture and Rural Development, European Commission
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Figure 3: Trend in the shares of agricultural area managed by low, medium and high intensity farms (%), 2007,
BG and ROSource: DG Agriculture and Rural Development, European Commission

Table 1: Main indicator in perspective with a measure of the absolute level of intensity (supporting indicator), analysis at EU group level, 1995-2007, EU-27Source: DG Agriculture and Rural Development, European
Commission
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Map 1: Average yearly inputs expenditures (EUR/ha), 2005-2007, EU-27 and change between the average yearly
(1995-1997) and (2005-2007) inputs expenditures (%), EU-27Source: DG Agriculture and Rural Development,
European Commission

Table 2: Main indicator in perspective with a measure of the absolute level of intensity (supporting indicator),
analysis at Member State level, 1995-2007, EU-27Source: DG Agriculture and Rural Development, European
Commission
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Table 3: Main indicator in perspective with a measure of the absolute level of intensity (supporting indicator), analysis by IRENA type of farming, 1995-2007, EU-27Source: DG Agriculture and Rural Development,
European Commission

Table 4: Main indicator in perspective with a measure of the absolute level of intensity (supporting indicator),
analysis by Less Favoured Area (LFA) classes, 1995-2007, EU-27Source: DG Agriculture and Rural Development, European Commission
The intensity of a farm can be defined as the level of inputs used by the farm per unit of factor of production
(in general land). Intensification is defined as the increase in farm intensity, while the extensification describes
the opposite trends.
Main indicator:

• Trend in the shares of the agricultural area managed by low, medium and high intensity farm.
Supporting indicator:

• Average inputs expenditures per hectare in constant input prices.
Indicators are broken down by EU group, Member States, type of farming and less favoured area (LFA) .
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Main statistical findings
Key messages
• In the EU-15 , a continuous trend towards extensification (decrease of utilised agricultural area (UAA )
share managed by highly intensive farms and increase of UAA share managed by low input farms) has
been observed since 2004. In the 10 Member States which joined the EU in 2004 (EU-N10)31 , the share of
UAA managed by medium and high intensity farms increases whereas the one managed by low intensity
farms decreases, which indicates intensification. However, the UAA managed by low intensity farms (as
defined in this note) represents around a half of the total UAA of10 Member States which joined the EU
in 2004.
• The trend by Member State can be significantly different from the EU-group average. In the EU-15,
extensification is observed to a more or less extent in 12 Member States over the period studied. In the
10 Member States which joined the EU in 2004, the share of UAA managed by low intensity farms is
decreasing in 5 Member States. In the others, no clear trend can be identified over the period studied.
• The average inputs expenditures per hectare are very linked to the IRENA type of farming: Cropping
fallow land and grazing livestock permanent grass farms have on average lower input levels and pigs and
poultry and horticulture farms have higher input levels. The trend (intensification or extensification) is
more explained by the EU-group or country than by the IRENA type of farming.
• In the EU-15 overall it is difficult to identify any trend towards intensification or extensification by less
favoured Area (LFA)class over the period studied, even though there seems to be a trend towards extensification over the end of the period. In the 10 Member States which joined the EU in 2004, intensification
can be observed in the threeLFA classes. However the speed of intensification seems higher for the non
LFA class, medium for LFA not mountain and low for LFA mountain. This might reflect a higher intensification in the most productive regions where you can increase more efficiently productivity than in
LFA.
• In Bulgaria and Romania, no trend is available yet at the time of drafting the fact-sheet ( Farm Accountancy Data Network(FADN) contains data only from the year of accession).

Assessment
The indicator is studied by:

• EU group
• Member States
• IRENA type of farming (more adapted to study environmental issues than the general typology)
• less favoured area (LFA): in order to address the different types of environmental concerns (intensification
versus land abandonment ) in the different types of zones.
The detailed results are annexed in separate Excel file . The fact sheet presents the main results. The series of
tables "Synthesis of XX results" provide an overall view of the situation. They show information on the trend
towards intensification/extensification over the period studied (columns "Main indicator"). Yet, to properly
interpret and qualify the trends for the main indicator, it is necessary to look at the average level of intensity in
the country/region. That’s why these tables also present information on the average level of intensity (inputs
expenditure per hectare in 2000 constant input prices EUR per ha) in the last available year (column "supporting indicator") . It should be noted that for presentation purposes, the arbitrary intensity classes presented in
this table for the supporting indicator differ slightly from the ones that are used for the main indicator. It also
should be noted that given the availability of data at the time of preparing this fact-sheet, the period studied
differs according to the EU group: for the EU-151995-2007, for the 10 Member States which joined the EU in
2004is the period2004-2007,for Bulgaria and Romaniaonly 2007 was available at the time of carrying out the
analysis. Therefore it was not possible to assess a trend at this stage.

31 10 Member States which joined the EU in 2004 (EU-N10) are: Poland (PL), Czech Republic (CZ), Cyprus (CY), Latvia (LV),
Lithuania (LT), Slovenia (SI), Estonia (EE), Slovakia (SK), Hungary (HU) and Malta (MT).
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Analysis at EU group level Overall for the EU-15 the shares of UAA managed by low, medium and high
intensity farms do not change radically during the period studied. The share oscillates between 31% and 36%
(Figure 1). Since 2000 the share of UAA managed by high intensity farms has decreased, very slightly but regularly, from 34% to 31%. The share of UAA managed by low intensity farms has fluctuated between 31% and
34% during the period 1995-2003. After this date it has increased, also slightly but regularly, from 31% in 2003
to 36% in 2007. Therefore in the EU-15 the trend towards extensification is very slight but continuous since 2004.
In this note, a decrease in the share of area managed by high intensity farms together with an increase (or
a stability) in the share of area managed by low intensity farms qualifies for extensification, the contrary for
intensification. In a given region or Member State, an increase in the share of UAA managed by low intensity
farms may very well happen together with an increase in the UAA managed by high intensity farms. Such a
case will qualify for "no clear trend". Cases where the shares of UAA in the three intensity classes remain fairly
stable or on the contrary vary a lot during the period studied will also qualify for "no clear trend".
The trend is different for the 10 Member States which joined the EU in 2004: the share of UAA managed
by medium and high intensity farms are progressing (+3 percentage points and +5 respectively), whereas the
one managed by low intensity farms is decreasing (-8 percentage points between 2004 and 2007). It indicates
intensification. However, the UAA managed by low intensity farms (as defined in this note) represents around
a half of the total UAA of the 10 Member States which joined the EU in 2004.
As mentioned above, the trend should actually be put in perspective with a measure of the absolute level
of "intensity". In this note, it is estimated with the inputs expenditures per hectare in constant input prices.
Table 1 sums up the results for the EU groups. This table reads as follows: in EU-15, where the share of UAA
managed by low intensity farms increased between 1995 and 2007 while the share of UAA managed by high
intensity farms decreased, there is a trend towards extensification; yet the average level of input expenditure
per ha in constant input prices – that is, the level of "intensity" - remains high in 2007.

Analysis at Member State level The trend by Member State can be significantly different from the EU
group average. In the EU-15, extensification (decrease of UAA share managed by highly intensive farms and
increase of UAA share managed by low input farms) is observed in 12 Member States over the period1995-2007
(see tables and graphs in the annexed excel file). It is particularly clear and constant over the period in Greece,
Austria and Finland (increase by 24 percentage points of the UAA share managed with low intensity farms). In
Austria extensification occurred in the late 90s and the situation remained fairly stable afterwards. Similarly
in the Netherlands, we can observe reduction of intensification in the early 2000s and a quite stable situation
after. In Belgium, France, Ireland, Italy and Luxembourg, we observe a stable or slight fluctuation until 2003
and a slight extensification process after 2003. Germany and Spain show slight intensification (small increase
of UAA share managed by high input farms and decrease of UAA share managed by low or medium inputs
per ha). Finally, in the United Kingdom, the data show intensification during 1995-2000 and a reverse process
during 2001-2007.
In the 10 Member States which joined the EU in 2004, we can observe intensification in 5 Member States:
the Czech Republic, Estonia, Latvia, Poland and Slovakia. In Cyprus, Malta, Lithuania, Slovenia and Hungary,
no clear trend can be identified (stable or slightly fluctuating).
However, to properly interpret the trend in each country, it is necessary to have in mind the starting "intensity" level. In the EU-15, Greece, Ireland, Austria, Portugal, Finland, Sweden and Spain have on average
lower inputs expenditures per hectare than Belgium, Germany, France, Italy, Luxembourg, the Netherlands and
Denmark. In the 10 Member States which joined the EU in 2004, Cyprus and Malta have on average high input
levels per ha whereas these are low in the Baltic countries.
Obviously the average level may hide big differences between regions. TheMap 1shows the regional average
level of inputs expenditures per hectare and the trend when available and clearly identifiable. It should be
noted that since the trend is assessed by comparing averages in given years (respectively 1995 vs 2007 for EU-15
and 2004 vs 2007 for 10 Member States which joined the EU in 2004) for the Table2and three-year averages
(1995-1996-1997 vs 2005-2006-2007) for the Map 1, the overall picture may look a bit different.
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Analysis by IRENA type of farming The trends by IRENA type of farming observed in the EU-15 and in
the 10 Member States which joined the EU in 2004 are often very different, with more cases of extensification
in the EU-15 and of intensification in the 10 Member States which joined the EU in 2004 (see tables and graphs
in the annexed excel file). However, EU-15 and 10 Member States which joined the EU in 2004 do not have
the same average level of intensity, as explained above, EU-15 having on average higher input levels than the
10 Member States which joined the EU in 2004. Bulgaria and Romania have even lower average intensity level
in 2007.
In the EU-15, a clear extensification can be observed for grazing livestock temporary grass farms from 2003
onwards. Pigs and poultry farms started with a highly intensive level, but we can observe a slight yet continous
extensification process since the late 90s. For cropping fallow land farms and cropping mixed crops farms, there
are fluctuations with a general trend towards extensification over the period. For horticulture, mixed cropping
and livestock, permanent crops, fluctuations are observed with a more extensive management in the end of the
period. No clear trend can be identified for cropping specialist crops, grazing livestock forage crops and grazing
livestock permanent grass farms.
In the 10 Member States which joined the EU in 2004, intensification at different degree is observed for cropping fallow land, cropping cereals, cropping specialist crops, grazing livestock forage crops, grazing livestock
permanent grass, mixed cropping and livestock and pigs and poultry farms, as well as for permanent crops
farms (from 2005). Horticulture is the only type of farming in the 10 Member States which joined the EU in
2004 showing extensification. (Table 3)

Analysis by less favoured area class Results are analysed by less favoured area zones in order to address
the different types of environmental concerns (intensification versus land abandonment) in the different types
of zones (Table 4).
In the EU-15 on total it is difficult to identify any trend towards intensification or extensification by less
favoured area(LFA) class. The shares of UAA managed by low, medium and high intensity farms fluctuate a
bit but do not change radically. However, since 2005, there seems to be a trend towards extensification in the
three classes.
In the 10 Member States which joined the EU in 2004, we can observe intensification in the three LFA classes.
However the speed of intensification seems higher for the non LFA class, medium for LFA not mountain and
low for LFA mountain. This might reflect a higher intensification in the most productive regions where you can
increase more efficiently productivity than in LFA.
Finally, similarly as for types of farming, it should be highlighted that LFA classes do not have the same
average intensity level. For EU-15 and 10 Member States which joined the EU in 2004, the intensification level
is higher for non LFA, intermediate for LFA not mountain and lower for LFA mountain. For Bulgaria and
Romania, results by LFA are not displayed given the low number of sample farms in LFA and the improbable
results. In Bulgaria, a lot of grazing livestock farms located in mountain areas use indeed a lot of common land
for their grazing livestock. This area is not counted in the UAA. It triggers high levels of input per hectare of
UAA but does not correspond to real intensity.
Please note:

• The inputs expenditures per hectare in constant national input prices allow approaching the trend in
volume of inputs used per hectare, since price fluctuations and inflation are deducted. However, it does not
capture differences of inputs’ prices between countries and the differences of prices within each category of
inputs (for example between a pesticide A and a pesticide B). Therefore it does not give the exact volume
of inputs used for a year in a country. Yet, to properly interpret and qualify the trends for the main
indicator, it is necessary to look at the average level of intensity in the country/region. Intensification in
a country with very low intensity does not mean the same for the environment than intensification in a
country with high intensity. That is the purpose of the supporting indicator: average inputs expenditures
per hectare in constant input prices. It is not the ideal measurement of intensity; however it is the best
estimate that can be obtained until now from the available data.
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• All inputs are not included: water use could not be included because there is no consistent information on
it. Energy use is not included since it is addressed in another specific Agri-environmental indicator and
since it would have been more difficult to interpret the results.
• It should be noted that common land is not included in the area used for the indicator. The area of
common land used(but not rented)by the farm is actually very difficult to estimate. This can have an
impact on the results for Spain, Greece, the United Kingdom and Bulgaria in particular. The area used
by the farm may be underestimated. It means that the ratio of inputs per hectare may be overestimated.
Therefore the share of area managed by medium and high intensity farms may be overestimated in these
countries, leading to an underestimation of the share of area managed by low intensity farms.
• Each farm is classified according to the level of input expenditure per ha. The thresholds distinguishing
high/medium/low intensity farms have been set in such a way that the EU-15 utilised agricultural area
is equally divided into the three categories for the first year of the analysis (1995 for the EU-15). These
levels do not pretend to represent the borders of what is extensive and intensive farming. They are just
set in order to study the trends of shares in area managed by different categories of intensity farms.
• These thresholds having been set without taking into account the different price levels between countries,
two similar farms in terms of real input use may be classified differently according to the country they
are located in: due to a higher price level of inputs in high income countries, the farm in a high income
country may be classified as low, while the farm with the same real input use in a low income country
may be classified as medium. There are, however, no clear differences in price level between the EU-15
and the 12 Member States which joined the EU in 2004 and 2007 (10 Member States which joined the
EU in 2004).
• It should be highlighted that the change of each indicator between the extreme years of the period covered
may be misleading because of various trends during the period studied. That is why annual data covering
the whole period studied are displayed and looked at.
• Last but not least, it should be underlined that the potential environmental damage is not always proportionate to the volume or to the expenditure of inputs: for example, one litre of a certain pesticide
might be more damaging for the environment than 5 litres of another one. Therefore the results should
be interpreted with caution.

Data sources and availability
Indicator definition
The intensity of a farm can be defined as the level of inputs used by the farm per unit of factor of production
(in general land). Intensification is defined as the increase in farm intensity. It is a complex concept involving
the monitoring of the trend over time of inputs for which consistent data are not systematically available. That
is why the concept had to be simplified for the purpose of this indicator.
In this note, intensity is estimated by dividing input expenditures per hectare by the input price indexes
in the year and country in question. Intensification/extensification is measured by the trend in the shares of
the agricultural area managed by low, medium and high intensity farms. The inputs taken into account are
fertilisers , pesticides and purchased feed . It allows covering both crop and livestock productions. Water use
could not be included because there is no consistent information available. Energy use is not included since it
is addressed in another specific agri-environmental indicator and it would have been difficult to interpret the
results.

Measurements
Main indicator:

• Trend in the shares of the agricultural area managed by low, medium and high intensity farm.
Supporting indicator:
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AEI 05 - Mineral fertiliser consumption

AEI 11.1- Soil cover

AEI 16- Risk of pollution by phosphorus

AEI 6- Consumption of pesticides

AEI 11.2- Tillage practices

AEI 17 - Pesticide risk

AEI 10.1 - Cropping patterns

AEI 11.3 - Manure storage

AEI 18 - Ammonia emissions

AEI 10.2 - Livestock patterns

AEI 15 - Gross nitrogen balance

• A verage inputs expenditures per hectare in constant input prices.
Indicators are broken down by EU group, Member States, type of farming and less favoured area (LFA). Please
note that for the purpose of this indicator, the type of farming refers to the typology developed under the
IRENA project as it is more adapted to study environmental issues than the general typology.

Links with other indicators
The agri-environmental indicator "Intensification/extensification" is linked to the following other indicators:

Data used and methodology
The main data source for this indicator is the Farm Accountancy Data Network (FADN). FADN is a European
system of sample surveys conducted every year to collect structural and accountancy data on farms, with the
aim of evaluating the impact of the common agricultural policy . It covers only farms above a minimum size. In
2006 FADN farms represented 43% of the farm population in the farm structure survey (Eurostat), but 93% of
utilised agricultural area and 94% of livestock units . The rules applied aim to provide representative data from
three dimensions: region, economic size and type of farming. FADN is the only source of micro-economic data
that is harmonised, i.e. applies the same book-keeping principles in every EU country. The complementary
source used for this indicator is the database about price indices of the means of agricultural production from
Eurostat ( agri ).

Methodology on input levels per ha Farms are classified into intensity categories according to an estimate
of inputs’ volume per hectare of Utilised Agricultural Area (UAA). The inputs considered are fertilisers, pesticides and other crop protections and purchased feed. It allows covering both crop and livestock productions.
Water use could not be included because there is no consistent information on it. Energy use is not included
since it is addressed in another specific AEI and since it would have been difficult to interpret the results.
Fertilisers’ expenditure (purchased fertilisers and soil improvers) is divided by the fertilisers’ price index in
the country of the same year in order to estimate the volume used. Similarly, crop protection expenditure
(plant protection products, traps and baits, bird scarers, anti-hail shells, frost protection) is divided by the
pesticides’ price index in the country of the same year. Purchased feed cost is also divided by the feed price
index in the country of the same year. The indices used are available from the Eurostat database (Economic
Accounts for Agriculture ( aact_eaa05 )). The result is thus expressed in "constant 2000 inputs pricesEUR per
ha". The method allows not only deducting inflation, but also the inputs’ prices fluctuation. Thus it allows
approaching the trend in volume of inputs used per hectare. However, it does not capture differences of inputs’
prices between countries and the differences of prices within each category of inputs (for example between a
pesticide A and a pesticide B). Therefore it does not give the exact volume of inputs used for a year in a country.
But to properly interpret and qualify the trends for the main indicator, it is necessary to look at the average level of intensity in the country/region. Intensification in a country with very low intensity does not mean
the same for the environment than intensification in a country with high intensity. That is the purpose of
the supporting indicator, average inputs expenditures per hectare in constant input prices. It is not the ideal
measurement of intensity; however it is the best estimate that we can obtain until now from the available data.
It should be underlined that Member States do not all have euro and that changes in the exchange rate may
explain some differences between Member States.
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IRENAtypeoffarm

Community typology

Other criteria

Grazing Livestock Perm
Grass

4

55% of UAA grass and &lt; 40% of grass in temporary grass

Grazing Livestock Temp
Grass

4

55% of UAA in grass and 40% of grass in temporary grass

Grazing Livestock Forage
Crops

4

not Grazing Livestock Perm Grass or Grazing Livestock Forage
Crops

Pigs Poultry

5

Cropping Fallow Land

1+6

&lt; 55% of UAA in grass and 12.5% of UAA in fallow

Cropping Cereals

1+6

&lt; 55% of UAA in grass and &lt; 12.5% of UAA in fallow and
55% of UAA in cereals

Cropping
Crops

1+6

&lt; 55% of UAA in grass and &lt; 12.5% of UAA in fallow and
&lt; 55% of UAA in cereals and 25% of arable land in Specialised
Crops (sugar beet, oil seed, seeds for sowing, potato, cotton and
tobacco)

Cropping Mixed Crops

1+6

not Cropping Cereals, cropping specialist crops or cropping fallow
land

Horticulture

2

Specialist

Permanent Crops
Mixed
stock

3

Cropping

Live-

7+8

For the denominator, the total utilised agricultural area (UAA) has been chosen after testing other options,
especially one excluding the permanent pasture and rough grazing, supposed commonly not to receive particularly high volumes of fertilisers or pesticides. However the results for some Member States were too unrealistic
to validate this option. It should be noted that, for the period studied, common land is not included in the
UAA. The area of common land used by the farm is actually very difficult to estimate. This can have an impact
on the results for Spain, Greece, the United Kingdom and Bulgaria in particular. The area used by the farm
may be underestimated. It means that the ratio of inputs per hectare may be overestimated and therefore the
share of area managed by medium and high intensity farms in these countries. At farm level, when the UAA is
null, which can happen in certain very intensive livestock farms with only buildings and no agricultural area,
inputs are divided by the other area of the holding (ground occupied by buildings).
Finally it should be underlined that the potential environmental damage is not always proportionate to the
volume or expenditures of inputs: for example, one litre of a certain pesticide might be more damaging for the
environment than 5 litres of another one. Therefore the results should be interpreted with care.

Classification of farms according to their intensity Each farm is classified according to the level of input
use per ha. The thresholds have been set in such a way that the EU-15 UAA is equally divided into the three
categories for the first year of the analysis (1995 for the EU-15). If it is higher than 295 constant EUR per
ha, the farm is qualified high. When it is below 125 constantEUR per ha, it is classified low. Otherwise, it is
medium. These levels do not pretend to represent the borders of what is extensive and intensive farming. They
are just set in order to study the trends of shares in UAA managed by different categories of intensity farms.
The same thresholds are used for each EU group, country, type of farming and LFA class. It allows comparing
the trends between them.

IRENA typology of farms For this fact sheet, we have used the typology of farms developed in the IRENA
project since it is more adapted to study environmental issues than the general Community typology ( Regulation 1242/2008 ). It is based on it and on additional criteria related to fodder, the area of fallow and the type
of crops. These additional criteria are used to better discriminate types of farm from an environmental point
of view. It is described hereunder:
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Context
Intensification is an important restructuring process that has characterised European agriculture for several
decades32 . Intensification is in here understood as an increase in agricultural input use per hectare of land,
which usually leads to an increase in the level of production per unit of land, livestock unit and agricultural
working unit. Intensification often goes together with an increase in efficiency in the use of inputs during the
agricultural production process. If the yield increase grows more than the use of fertilisers, pesticides and water
for irrigation then improved crop varieties, better management and technological development have made the
utilisation of inputs more efficient. However, intensification may nevertheless result in negative externalities to
the environment.
The proposed indicators are used as a “proxy” of agricultural intensification. The total value of inputs (in
this analysis the costs of fertilisers, pesticides, and feedstuff) in constant national input prices purchased by the
holding as a whole is only a proxy indicator, in absence of data about trends in the volumes of inputs used in
specific production activities undertaken by a holding. Furthermore, the overall “intensity” of a farming system
is the result of very diverse parameters including a wide range of farm (and field) management practices. Thus,
for instance, the “intensity” of a livestock farm is the result of the input use (fertilisers, concentrate feed, etc.),
livestock patterns (the type of animal reared), cropping patterns (the composition of the forage system, pastures
or maize), stocking density, and management practices ( waste , use of manure. . . ). Some of these processes are
covered by other indicators.
The process of intensification has been driven by several factors. In the period just after the Second World
War an important driver has been the decline of the agricultural labour force that stimulated the introduction
of labour saving technologies and continuous technological development.33343536 In the last decades, the main
driver for intensification has been the need for economic efficiency gains in farming, supported by price support
and import restrictions provided by the common agricultural policy(CAP) . However, recent CAP reforms have
led to farm income support that is largely de-coupled from production, which minimises policy incentives for
further intensification.

Policy relevance and context
The primary role of agriculture is to supply food . Given that demand worldwide will continue rising in the
future, the EU should be able to contribute to world food demand. Therefore it is essential that EU agriculture
maintains its production capacity and improves it while respecting EU commitments in international trade
and Policy Coherence for Development . EU agriculture finds itself today in a considerably more competitive
environment, as the world economy is increasingly integrated and the trading system more liberalized. This
trend is expected to continue in the coming years. This represents a challenge for EU farmers, but also offers
an opportunity for EU food exporters. Therefore, it is important to continue to enhance the competitiveness
and productivity of the EU agriculture sector. Favourable in the medium-term, the perspectives for agricultural
markets are expected nonetheless to be characterised by greater uncertainty and increased volatility. On the
other hand, agriculture and forestry play a key role in producing public goods, notably environmental such as
landscapes, farmland biodiversity , climate stability and greater resilience to natural disasters such as flooding,
drought and fire. At the same time, some farming practices have the potential to put pressure on the environment, leading to soil depletion, water shortages and pollution, and loss of wildlife habitats and biodiversity.
The challenge ahead is to continue to meet the demand for food while at the same time reduce the pressures
on the environment. The policy is currently addressing this challenge through the cross-compliance system for
direct payments but also more and more consistently through instruments like the agri-environment measures .

32 European

Commmission (1999) Agriculture, Environment, Rural Development: Facts and Figures - A Challenge for Agriculture
H. (1972), Rural geography. An introductory survey. Oxford: Pergamon.
34 Hoekveld, G.A., R.B. Jobse, J. van Weesep; F.M. Dieleman (1973), Geografie van stad en platteland in de westerse landen.
Roermond: Romen.
35 Yruela, M.P (1995), Spanish rural society in transition. Sociologia Ruralis 35, p. 276-296.
36 CEAS and EFNCP, (2000), The environmental impact of dairy production in the EU: practical options for the improvement of
the environmental impact. Final report for DGXI. Centre for European Agricultural Studies and The European Forum on Nature
Conservation and Pastoralism.
33 Clout,
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Agri-environmental context
Some of the characteristics of the intensification process are for example an increase in the use of chemical
inputs (fertilisers and crop protection), machinery, water and energy. In general these changes have led to a
higher pressure on the environment, for example, through increased application of nitrogen and pesticides (see
the relevant agri-environmental indicators ).
The intensification process often coupled with improved efficiency has been a key response of farmers in the
drive for participating in the economic progress of society at large. As other commercial activities, agriculture
is aimed principally at production , which relies on the availability of natural resources and, in exploiting these
resources, places environmental pressure on them. Intensification has therefore had overall a negative impact
on the state of the farmed environment in the European Union in terms of pollution of soil, water and air
and damage done to certain eco-systems.37 On the other hand, intensification in most agricultural areas was
also accompanied with extensification of agricultural land use or even complete abandonment of land in other
areas.3839 This process is also linked with important environmental impacts which are connected, such as landscape change and lack of grassland management, which are generally undesirable.40

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts in Europe - 2010 edition
• Sigma – The Bulletin of European Statistics – From farm to fork

Database
• Agriculture (agri) , see:
Economic Accounts for Agriculture (aact)
Economic Accounts for Agriculture (aact_eaa)
Economic accounts for agriculture - indices: volume, price, values (aact_eaa05)

Dedicated section
• Agri-environmental indicators

Source data for tables, figures and maps (MS Excel)
• Download Excel file

Other information
• Commission Communication COM(2006) 508 - Development of agri-environmental indicators for monitoring the integration of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA15
37 Poiret, M. (1999), Crop trends and environmental impacts. In: CEC, Agriculture, Environment, Rural Development: Facts
and Figures - A Challenge for Agriculture.
38 Baldock, D., G. Beaufoy, F. Brouwer and F. Godeschalk (1996) Farming at the margins; abandonment or redeployment of
agricultural land in Europe. London/The Hague, Institute for European Environmental Policy (IEEP) and Agricultural Economics
Research Institute (LEI).
39 MacDonald, D. et al. (2000), Agricultural abandonment in mountain areas of Europe: Environmental consequences and policy
response. Journal of Environmental Management, 59, p. 47-70.
40 MacDonald, D. et al. (2000), Agricultural abandonment in mountain areas of Europe: Environmental consequences and policy
response. Journal of Environmental Management, 59, p. 47-70.
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External links
• Publications:
• EU Rural Review
• Database:
• Farm Accountancy Data Network (FADN)
• Other external links:
• Agriculture and Rural Development - Agri-environmental indicators
• OECD - Agri-Environmental Indicators and Policies
• OECD - Policy Coherence for Development

See also
• Agri-environmental indicators (online publication)
• Agri-environmental statistics
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)

Notes
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Agri-environmental indicator - gross nitrogen balance
Data from March 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Nitrogen surplus (kg N per ha), average 2001-2004 vs 2005-2008, EU-27, CH and NOSource: Eurostat
(aei_pr_gnb)

Figure 2: Average input output ratio, 2005-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)

Figure 3: Average nitrogen input per ha, 2005-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)
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Figure 4: Share of the different Nitrogen inputs in total Nitrogen inputs, EU-27, NO and CH, average 20052008Source: Eurostat (aei_pr_gnb)

Figure 5: Share of different livestock in manure nitrogen productionSource: Eurostat (aei_pr_gnb)
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Figure 6: Average nitrogen output per ha, 2005-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)

Figure 7: Share of the different Nitrogen outputs in total Nitrogen outputs, average 2005-2008, EU-27, NO and
CHSource: Eurostat (aei_pr_gnb)
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Table 1: Nitrogen inputs (kg N per ha), 1990-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)

Table 2: Share (%) of mineral fertilisers in total Nitrogen inputs, 1990-2008, EU-27, CH and NOSource: Eurostat
(aei_pr_gnb)
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Table 3: Share (%) of gross manure input in total Nitrogen inputs, 1990-2008, EU-27, CH and NOSource:
Eurostat (aei_pr_gnb)

Table 4: Nitrogen outputs (kg N per ha), 1990-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)
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Table 5: Nitrogen surplus (kg N per ha), 1990-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)
This article provides a fact sheet of the European Union (EU) agri-environmental indicator gross nitrogen
balance . It consists of an overview of recent data, complemented by all information on definitions, measurement methods and context needed to interpret them correctly. The gross nitrogenbalances article is part of a
set of similar fact sheets providing a complete picture of the state of the agri-environmental indicators in the EU.
The indicator provides an indication of the potential surplus of nitrogen (N) on agricultural land (kg N/ha/year)
it also provides trends on nitrogen inputs and outputs on agricultural land over time. It is measured by the
following indicator:
Main indicator:

• Potential surplus of nitrogen on agricultural land (kg N/ha/year)

Main statistical findings
Key messages
• In most countries the average gross nitrogen surplus (GNS) per ha between 2005 and 2008 was lower than
between 2001 and 2004 (Figure 1). Exceptions were Czech Republic, Lithuania, Malta, Poland, Romania
and Norway. Data for Cyprus and Estonia were not available for 2001-2004.
• The average GNS 2005-2008 is higher in EU-15 (58 kg N per ha) than in the Central and East European
countries (CEC)41 (33 kg N per ha).
• Due to methodological issues or missing data balances have been estimated by Eurostat for: Malta,
Belgium, Denmark, Cyprus, Italy, Spain, Luxembourg, France, Lithuania, Latvia, Bulgaria, Romania,
Greece. The results of these countries can only be regarded as a rough indication of the GNS.
• The quality and accuracy of the estimated GNS per ha is depending on the quality and accuracy of
underlying data and coefficients used. As methodologies (especially with regards to the coefficients)
and data sources used in countries vary substantially the balances are only consistent within a country
across time. The gross nitrogen balances are not consistent across countries, which means that data
cannot be compared between countries. Currently a new Handbook is being discussed with experts
in the Member States (MS) , to improve the coherence and transparency of data and methodologies
usedacross Member States and to improve the coherence with related data collection such as greenhouse
gas inventories by the United Nations Framework Convention on Climate Change (UNFCCC) and the
ammonia emissions inventories by the United Nations Economic Commission for Europe - Convention on
Long-range Transboundary Air Pollution . The next data collection will take place in 2013.
41 Central

and East European countries (CEC): PL, RO, HU, BG, LT, LV, EE, CZ, SI, SK - for country codes see: here .
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Assessment
Analysis at EU level Data for EU-27 could only be compiled for 2005-2008. The gross nitrogen surplus for
EU-27 remained relative stable between 2005 and 2008 with an estimated average of 51 kg nitrogen per ha.
Data for EU-15 could be compiled for 2001-2008, showing that the nitrogen balance for the EU-15 reduced
between 2001 and 2008 from an estimated average of 66 kg N per ha in the period 2001-2004 to 58 kg N in the
period 2005-2008. The gross nitrogen surplus of the Central and East European countries is much lower than
that ofEU-15 with an estimated average of 33 kg N per ha in 2005-2008. The average GNS per ha is highest
on average between 2005 and 2008 in countries in the North-West of Europe (Belgium, the Netherlands, Norway, the United Kingdom, Germany, Denmark) and the Mediterranean islands Malta and Cyprus, whilemany
oftheMediterranean (Portugal, Italy, Spain, Greece) and Central and East European countries belong to the
countries with the lowest N surpluses (Figure 1).
Another way of presenting the result of the gross nitrogen balance is the input/output ratio, which gives
an indication of the nitrogen use efficiency. It should however be noted that in the present methodology, N
which is volatilised during animal housing, manure storage and with the application of fertilisers and manure, is
included intotal N Input. This part of the N is however not available to the crop. To estimate the nitrogen use
efficiency, the gross nitrogen surplus would need to be corrected for the N-gas emissions. Figure 2 shows that
the ratio between total nitrogen inputs and total nitrogen outputs is relatively high for Cyprus, Malta, Norway,
Czech Republic, the Netherlands and Denmark which also have a high nutrient surplus per ha.
Figure 3 shows that many of the countries with a high N surplus also have a relative high N input per ha
(for instance the Netherlands, Malta, Belgium), though a high input does not necessarily lead to a high N
balance, as the balance also is determined by the output. The N input per ha of Ireland (estimated at 210 kg
N per ha) for instance is comparable to that of the United Kingdom(estimated at 212 kg N per ha), but the N
surplus of Ireland is 45% lower, as the N output per ha in Ireland was estimated on average 155 kg N per ha
and the output in theUnitedKingdomonly 111 kg N per ha as can be seen in Figure 6.
The inputs of the gross nitrogen balance consists of inorganic fertilisers , other organic fertilisers (excluding manure), gross manure input, atmospheric deposition, biological fixation and seeds and planting material.
Inorganic fertilisers and manure account for more than 80% of the N input in the EU-27 between 2005 and
2008. The N input with seeds and planting materials is negligible. At the moment the re-use of N through
the use of compost , sewage sludge , industrial waste etc. is insignificant. Data on other organic fertilisers
are lacking in many countries, therefore the significance of these fertilisers could be underestimated. Biological
fixation is on average 7% of total N input in the EU-27. However, as at the moment due to methodological
issues biological nitrogen fixation in grass/legume mixtures is not included in the estimations, the significance of
biological fixation might be underestimated. The level of atmospheric deposition is depending on NH3emissions
(of which agriculture is the main source) and nitrogen oxides emissions (where the contribution of agriculture
is not significant) and climate conditions (transport through air to other regions). Atmospheric deposition was
on average 9% of total inputs in the EU-27.
Figure 4 shows large differences between countries in the use of inputs. The choice of fertiliser type (manure, mineral fertilisers, other organic fertilisers) has different impacts on the environment:

• Nitrogen volatilizes from manure in animal housing, storage and with the application to the land. These
emissions mainly depend on the type of manure, farm management practices like type of animal housing,
manure storage, timing and application techniques.
• N emissions from mineral fertilisers during the application to the land depend on type of fertiliser, farm
management practices like application techniques, timing and other factors such as soil type, and weather
conditions.
• The N is not available to the plant in the same rate for different types of manure and mineral fertilisers.
• Other potential fertilisers like urban wastes often include health hazards (to both crops and humans) and
procedures commonly used to reduce these hazards - such as composting - tend to reduce the fertiliser
value (leaching/volatilisation).
• Nitrogenous fertilisers are produced using gas, the production of N fertilisers contributes therefore to GHG
emissions and fossil fuel depletion.
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Mineral fertiliser consumption is the main input in EU-27 in 2005-2008 with an average of 44% in total nitrogen inputs, followed by the gross manure input (38%). The share of manure in total inputs is on average for
2005-2008 smaller in the Central and East European countries (32%) than in the EU-15 Member States (40%).
Manure withdrawals (manure processing, non-agricultural use, export and stock changes) and imports are only
of significance (5% of total manure production) in a very few countries (Belgium, the Netherlands, Hungary).
This means that for most countries the manure used is mainly determined by the amount of manure produced
in the country. The manure production in kg N per ha was almost twice as high on average in the EU-15 as in
the Central and East European countries in the period 2005-2008. The manure production is determined by the
amount and type of livestock in the country. Figure 3 in the fact sheet livestock patterns shows the livestock
density in EU-27 in 2007. Malta, the Netherlands, Belgium, Denmark, Cyprus and Ireland have the highest
livestock densities and also have the highest rates of manure input per ha (100 kg N per ha). Romania, Bulgaria,
Lithuania, Slovakia, Estonia and Latvia have the lowest livestock densities and also belong to the countries with
the lowest rates of manure input per ha (40 kg N per ha). The countries with the highest livestock densities
also belong to the countries with a high share (50%) of manure in total input. Portugal and Romania, two
countries with a relative low livestock density have a relative high share of manure in total input as well, due
to a low use of mineral fertilisers. Figure 3 in this fact sheet shows that some of the countries (the Netherlands,
Belgium) with the highest use of manure per ha also have a high use of mineral fertilisers (100 kg N per ha),
while some of the countries (Romania, Spain, Lithuania, Slovakia, Bulgaria, Latvia, Estonia) with the lowest
rates of manure per ha (40 kg N per ha) also belong to the countries with a relative low use (50 kg N per ha)
of mineral fertilisers per ha.
Figure 5 shows that cattle is the main source of manure nitrogen production and more than 50% in all countries, except in Denmark where pigs have the highest share, in Malta, Spain, Hungary, Bulgaria, Romania
where different livestock types are important and in Cyprus and Greece where sheep and goats have the highest
share. The removal of nitrogen with harvest and grazing of crops and forage per ha varies between crops and
countries as can be seen in Figure 6. Per ha, grassland and cereals production have the highest N removal rates,
though great variation exists between countries due to differences in yields and N content per tonne of product.
The N content per tonne product is among others depending on farmer practices like fertilisation, irrigation,
mowing vs. grazing etc. It should however be noted thatcoefficients may also vary among countriesand cropsdue
todifferences in methodologiesused, see also section on data and methodology. The dominant share of total N
output in the EU-27 (2005-2008) is the uptake of N with cereal production (ca 1/3) and grassland (40%), see
Figure 7. N output is depending on cropping patterns, yields, farm management practices (tillage, irrigation
etc.), climate etc. Figure 2 in fact sheet 10.1 cropping patterns shows the cropping pattern in 2007, when
permanent and temporary grassland covered 39% of the UAA in EU-27 (38% in 2005) and cereals 34% (same as
2005). There are however significant differences between countries, in some countries (for example the United
Kingdom, Slovenia, Ireland, Norway) grassland dominates the UAA, whereas for instance in Bulgaria, Hungary
and Denmark cereals are the dominating crop. Permanent crops are significant in Mediterranean countries.

Analysis at country level As explained in thesection on data and methodology, the current balances are
not comparable between countries due to differences in definitions, methodologies and data sources used by
countries. In the next section a few trends and specificsat Member States levelare highlighted.
Since 1990 nitrogen inputs per ha have been continuously decreasing for Belgium, Denmark, Greece, Luxembourg, the Netherlands, and the United Kingdom. In the Central and East European countries the total
N input decreased significantly during the economic transition (e.g. in the CzechRepublic and Poland total N
Input decreased with ca 1/3 between 1989 and 1993). In some of the Central and East European countries a
trend towards recovery can be noted, for example the Czech Republicand Poland, while in other countries such
a trend cannot be noted and N inputs remain well below the level before the transition, e.g. Slovakia (Table 1).
The main nitrogen input atEU-27 levelare mineral fertilisers, see Figure 4.In Germany, Spain, France, Luxembourg, Hungary, Finland, Sweden and the United Kingdom the share of mineral fertilisers was larger than
the share of manure in total nitrogen inputs between 1990 and 2008. In various Central and East European
countries (e.g. Bulgaria, the Czech Republic, Hungary)the share of mineral fertilisers in total nitrogen inputs
increases from 1996-2008, asconsumption of mineral fertilisers increased and manure inputs decreased.In many
Central and East European countries manure N input decreased significantly followingsharp declines in livestock
populations during and directlyafter the transition,In the Czech Republic, for example,two-third of the manure
production (tonnes of nitrogen) isproducedby cattle and a fifthby pigs (average 2005-2008, Figure 5). Pig and
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cattle populationsdecreased between 1990-2010 with ca 60%in the Czech Republic42 , which had a significant
impact on the manure production and manureinput43 . Manureinput(tonnes of nitrogen)decreased with42%
between 1990-2008 in the Czech Republic.In Austria, Belgium, Ireland, the Netherlands, Romania, Slovenia,
PortugalandSwitzerland the share of manure input is larger than the share of mineral fertilisersbetween 1990 and
2008. In Denmark the share of manure in total inputs was initially lower than that of mineral fertilisers. Mineral
fertiliser consumption in Denmark however decreased significantly (-43%)between 1990 and 2008. Asmanure
inputdecreased only slightly (-5%) in the same period, the share of manure in total inputs increasedgradually
to surpass the share of inorganic fertilisers in total inputsin 1999 (Tables 2 and 3).
Manure input in the gross nitrogen balance is based on manure production, manure withdrawals and manure import where the manure production is calculated from livestock numbers and excretion factors. The
average N excretion per animal per year is depending on animal characteristics (e.g. production level, race etc.)
and farmer practices (for instance animal diets). Many countries take the average level of milk production per
cow into account in the estimation of excretion coefficients (a higher level of milk production per cow in general
means a higher feed intake and therefore a higher N excretion). Excretion coefficients are at the moment only
updated regularly to take into account changing farmer practices in a few countries. Most countries use fixed
coefficients, this means that for these countries changes in farmer practices other than reducing animal numbers
are not taken into account. Denmark is one of the countries which has updated its excretion coefficients regularly. The excretion coefficients of cattle for example show an increasing trend after 2000 and a decreasing trend
for pigs between 1985 and 2003. The effect of the change in excretion coefficients is significant: Total manure
N production by pigs in Denmark increased only with 6% between 1990 and 2008 though total pig population
increased during the same period by 34%, this effect is completely due to the development in the excretion
coefficients. Another country which regularly updates excretion coefficients is the Netherlands. The excretion
coefficients in the Netherlands are estimated annually based on a model which takes into account animal feed
requirements, statistical data on livestock numbers, animal products, feed production, grazing systems, animal
housing etc and other data. The N excreted per animal per year decreased for most livestock types (though for
certain livestock types the average N excretion per animal per year increased, for example fattening calves and
goats for dairy).
The estimated nitrogen output depends mainly on the yields of crops and fodder as in most countries the
coefficients used to determine the nutrient contents of crops are constant over time. In the Netherlands, data on
nutrient contents of grassland products and silage maize are updated annually and are based on a large sample
of measurements from dairy farms. These data show a significant downward trend in the nutrient content of
grassland products since 1996 and silage maize between 1990-2000 a.o. due to a significant decrease in fertilisers
used on these crops44 . The yields of crops and fodder are influenced by farmer practices (like pesticide and
fertiliser use, irrigation etc.) and by soil type and weather. Weather conditions vary significantly from year to
year and these fluctuations can also be seen in the estimated nitrogen outputs and surplus. In 2003 and 2007
large parts of Europe were hit by extreme weather conditions45 causing significant drops in crop production. In
many Member States a peak in the balance can be noted for these years. Variations in the nitrogen surplus
between years should therefore be interpreted with care. For some countries the trend in output is equal to
the trend in input, for example a decreasing trend in N inputs over time is followed by an decreasing trend in
nitrogen outputs in the Netherlands and Denmark, for other countries the trend in output does not follow the
trend in inputs, for example the output remained more or less constant with decreasing inputs in Belgium and
even increased in Luxembourg.
Table 4 shows the nitrogen outputs per ha and Table 5 the nitrogen surplus per ha for EU-27, Norway
andSwitzerland between 1990 and 2008.

Data sources and availability
42 Data

source: Eurostat table apro_mt_lscatl Cattle December survey table apro_mt_lspig Pig December Survey
coefficients used by CZ to estimate nitrogen manure production of livestock are constant over time, except for dairy
cows where coefficients show an increasing trend. Manure withdrawals of CZ are estimated at 750 tonnes of N a year (industrial
processing of slurry).
44 For more information see: Statistics Netherlands - Mineral surplus in agriculture drops sharply
45 Summer 2003 was exceptionally hot over most of central and western Europe, ranging from Spain to Hungary and from Iceland
to Greece (Fink 2004, Schaer 2004). Summer 2007: sharp differences in weather conditions between the eastern (warmer and
drier than average) and the western side (cooler and wetter) of Europe; a prolonged dry spell in central Mediterranean, Black Sea
and Baltic areas; in contrast, abundant and persistent rain in central and northern EU areas, interfering with field activities and
affecting crop yield ( Mars Bulletin pdf )
43 Excretion
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Indicator definition
Potential surplus of nitrogen on agricultural land (kg N/ha/year).

Measurements
Main indicator:

• Potential surplus of nitrogen on agricultural land (kg N/ha/year).

Links with other indicators
• AEI 5 - Mineral fertiliser consumption
• AEI 10.1 - Cropping patterns
• AEI 10.2 - Livestock patterns
• AEI 18 - Ammonia emissions
• AEI 19 - Greenhouse gas emissions
And influences:

• AEI 27.1 - Water quality – Nitrate pollution

Data used and methodology
The methodology of the nitrogen balances is described in Eurostat/OECD Gross Nitrogen Balance Handbook
. The gross nitrogen balance lists all inputs and outputs and calculates the gross nitrogen surplus as the difference between total inputs and total outputs. The gross nitrogen surplus per ha is derived by dividing the total
gross nitrogen surplus by the reference area. The reference area of the current version of balances uploaded in
Eurobase is the sum of arable land (L0001), permanent grassland (L0002) and land under permanent crops .
Theinputs of the nitrogen balance are:

• Fertilisers ,which consist of:
inorganic fertilisers,
organic fertilisers (excluding manure).
• Gross manure input, which is calculated from:
manure production (nitrogen excretion; no reductions are made for nitrogen losses due to volatilisation in
stables, storages and with the application to the land);
manure withdrawals (manure export, manure processed as industrial waste, non-agricultural use of manure, other withdrawals);
change in manure stocks;
manure import.
• Other nitrogen inputs, which consist of:
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seeds and planting material;
biological fixation by leguminous crops and free living organisms;
atmospheric deposition.
Theoutputs of the gross nitrogen balance are:

• Total removal of nitrogen with the harvest of crops (cereals, dried pulses, root crops, industrial crops,
vegetables, fruit, ornamental plants, other harvested crops).
• Total removal of nitrogen with the harvest and grazing of fodder (fodder from arable land, permanent and
temporary pasture consumption).
• Crop residues removed from the field.
The N input and N output is estimated for each item of the balance from basic data by multiplying with
coefficients to convert the data into N content. Basic data (fertiliser consumption, crop production, livestock
number, agricultural area) are mostly derived from agricultural statistics. Coefficients are mainly estimated by
research institutes and can be based on models, statistical data, measured data as well as expert judgements.
Data onfertiliser consumption is available in many countries from country specific data sources (surveys,
trade/production statistics), for countries where such data was not available data from Fertilizers Europe have
been used. Data on fertiliser use for MT was only available from the FAO . Due to different data sources
used (farmer surveys vs trade/production statistics) and inherent problems of data sources used (for instance
inclusion of non-agricultural use in statistics based on trade and production) the quality of data cannot be
sufficiently verified. There is need for a common methodology to estimate fertiliser consumption by agriculture
to ensure reliable and consistent estimations and comparability across MS.
Data oncrop production ,livestock number , andagricultural area are available in all countries from
harmonised and regulated European statistics ( FSS , animal production statistics , livestock registers, crop
production statistics ). Livestock numbers have been checked with statistics in Eurostat. These data can be
considered to be of good reliability.
Excretion coefficients delivered by the country have been used together with the livestock numbers reported by the country to estimate manure production. The excretion coefficients represent the amount of N
in manure at the time of excretion, id est no reductions have been made for volatilisation from the moment of
excretion till the application to the land. In the case country did not deliver excretion coefficients, the excretion
has been estimated by animal numbers and excretion coefficients as reported in the 2010 country submissions
of to UNFCCC GHG Inventory . Verification and validation of the coefficients requires expert knowledge. A
European uniform methodology and validation procedure to estimate excretion coefficients would be necessary
to ensure reliable and consistent estimations and comparability across MS. At present the estimation of coefficients vary between countries in methodology (expert judgement vs complex models based on statistical data)
and in updating procedures (to take into account the effect of mitigation actions (other than reducing the level
of production) in the estimations, coefficients need to be updated regularly to reflect these changes in farmer
practices (mitigation actions). Because excretion is a large part of the balance, the data (especially the level
of surplus) cannot be compared between countries as these are largely depending on coefficients used which
are based on varying methodologies. A service contract 40701.2012.002-2012-312 ’Methodological studies in
the field of Agro-Environmental Indicators. Lot 1 Nitrogen and phosphorus excretion factors for livestock’ was
signed mid-September 2012. The general objective of the service contract study is ’to bring clarity into the
issue of excretion factors so that a recommendation on a single, common methodology to calculate N and P
excretion coefficients can be identified. This methodology should be flexible enough to allow local conditions to
be taken into account, but without distorting the picture’.
Manure withdrawals ,manure stocks andimports are not available in most countries but are likely not
significant with the exception of a few countries (the Netherlands, Belgium, Denmark) who already submitted
such data. Hungary reports that 20% of manure is not used in agriculture. This amount is however not verifiable, also the question is where this amount of manure has been placed remains. Not taking into account the
non-agricultural use would increase the balance per ha for Hungary with ca 5 kg N/ha.
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Crop production is available from reliable statistics for most of the significant crops cultivated except grassland. The harvest and grazing of grassland is estimated in some countries based on feed requirement models
(for example the Netherlands), while in other countries expert judgement is used. As grassland production is
estimated on average as 40% of total N output in the EU-27 (in 2005-2008) the estimation of grassland determines to a large extent the outcome of the balance. It is necessary to develop a uniform European method
to estimate grassland production to ensure reliable and consistent estimations and comparability across MS.
Only the N uptake by crops and fodder harvested and crop residuals removed from the field are included in
the output of the balance. For permanent crops a part of the N uptake is stored in the plant (which is not
harvested) and is therefore not at risk to run-off, leaching or volatilisation, this is not taken into account in
the balance estimations. Many countries do not have coefficients (used to convert the production in nutrient
content) available and reliability varies due to the method used (scientific research vs expert judgement). Verification and validation of these coefficients requires expert knowledge. A sufficient European structure to verify
and validate these coefficients is missing. Improvements in the coefficients used are therefore necessary. Pilot
projects on improving or establishing crop nutrient coefficients have been signed in 2012 with Finland, Sweden,
Romania, Italy and Latvia. Aservice contract 40701.2012.002-2012-312 ’Methodological studies in the field of
Agro-Environmental Indicators. Lot 2 Grassland areas, production and use’ was signed mid-September 2012.
The general objective of this tender is ’to bring clarity into the issue of defining, classifying, collecting and disseminating data on European grassland areas, use and production’. This project focuses a.o. onmethodologies
toestimate grassland production and nutrient contents.
Seeds and planting material have been estimated when the required data were available. The quality
of data depends on the data sources and assumptions made, as well as the availability and quality of coefficients. This item is however not of large significance to the final balance. It could be considered to drop this
item from the balance, or invest in improvements of the estimation of the most significant seed inputs.
Biological fixation coefficients are limited available and determined using different methods across MS (scientific research vs expert judgement). Verification and validation of these coefficients requires expert knowledge.
A sufficient structure to verify and validate these coefficients is missing. Estimation of the most important
item grass/clover mixtures is currently not possible by most MS and has therefore not been included in the
current balance estimations. Data received from Denmark on biological fixation by grass/clover mixtures show
that this item would be on average 5% (in the period 2000-2008) of total inputs in Denmark. The biological
fixation by free living organisms is in most countries based on an assumption and, as this item is not of major
significance, it could potentially be dropped in the future from the balance. Improvements are needed in the
estimation of biological fixation especially including the estimation of grass/legume mixtures.A service contract
40701.2012.002-2012-312 ’Methodological studies in the field of Agro-Environmental Indicators. Lot 2 Grassland areas, production and use’ was signed mid-September 2012. This project focuses a.o. onmethodologies
toestimate of biologicalfixation in grasslands.
Rates on theatmospheric deposition have been obtained from MS and, when countries did not have data
available, from the European Monitoring and Evaluation Programme (EMEP). The deposition rates delivered
by the MS have not been verified. In the future to ensure reliable and consistent estimations and comparability
across MS, it is proposed to use data of EMEP for all MS.
At present a gross nitrogen surplus is estimated, in which no correction is made for nitrogen emissions. To
provide a better indicator for nitrogen leaching and run-off it is proposed to include estimations on emissions
in the balance methodology to be able to estimate as well anitrogen surplus net of emissions.
Reference area : At the moment the reference area is based on the land-use statistics in Eurostat, and
consists of arable land, land under permanent crop and permanent grassland. Note that this area is not equal
to the utilised agricultural area (UAA), as the UAA also includes a.o. area under glass and kitchen gardens .
According to the Eurostat/OECD Handbook the balance should in principle relate to the potential fertilised
area, excluding very extensive unfertilised areas, to make comparisons useful and to identify the potential risks
of agricultural production to the environment in respect to N surplus and deficits. Some countries have identified and excluded certain extensive areasfrom their balance estimations (United Kingdom, Switzerland). Some
areas used by agriculture may not be sufficiently covered bycurrent land use statistics, this is for instance the
case of the dehesas in Spain. A service contract 40701.2012.002-2012-312 ’Methodological studies in the field of
Agro-Environmental Indicators. Lot 2 Grassland areas, production and use’ was signed mid-September 2012.
The general objective of this tender is ’to bring clarity into the issue of defining, classifying, collecting and
disseminating data on European grassland areas, use and production’. Improvements in the definition and
classification of grasslands and data collection could improve to a better estimation of nutrient surplus on a
hectare base.
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Climatic conditions have a big impact on the balance through the impact on yield and therefore N output.
Climate and weather conditions are beyond the control of the farmer. To dampen the effect of weather conditions on the balance all results presented under the headings Key messages and Analysis at EU level with
regards to the nutrient balance will be presented not referring to a particular year but as an average for a certain
period.

Context
The gross nitrogen balance lists nitrogen inputs to agricultural soils and nitrogen outputs removed from the soil.
The main result from the gross nitrogen balanceis the gross nitrogen surplus (GNS) which is calculated as the
difference between total N inputs and total N outputs. The GNS can also be expressed in kg N per ha, by dividing the surplus by the reference area. The gross nitrogen balance provides insight into links between agricultural
nitrogen use and losses of nitrogen to the environment. A persistent surplus indicates potential environmental
problems, such as ammonia emissions (contributes to acidification , eutrophication and atmospheric particulate
pollution ), nitrate leaching (resulting in pollution of drinking water and eutrophication of surface waters) or
nitrous oxide emissions (a potent greenhouse gas). A persistent deficit indicates the risk of decline in soil fertility.
The gross nitrogen balancecan only indicate the potential risk to the environment as the actual risk depends
on many factors including climate conditions, soil type and soil characteristics, management practices such as
drainage, tillage , irrigation etc.

Policy relevance and context
• Rural Development Programme (RDP): The Agri-Environmental Measure was introduced in 1992 under
the MacSharry reform of the CAP , integrated as an obligatory measure within the Rural Development
Regulation in 1999 (pillar two) in order to promote environmental friendly farm practices. The key objectives of these measures are to promote agricultural methods to protect the environment and maintain
the countryside. The Member States develop their own agri-environment measures according to their
environmental needs. Some measures are designed inter alia to reduce the use of inputs, to conserve valuable farmed habitats, and to introduce changes in land use for environmental purposes. These identified
positive impacts contribute to biodiversity, landscape, water and soil resources. Nitrogen balances are
required for the Rural Development Programme 2007-2013 ( Regulation 2005/1698 ) as part of the EU’s
Common monitoring and evaluation framework to assess the impact of RDP. The CMEF is laid down in
a set of documents drawn up by the Commission and agreed with the Member States. These documents
are put together in a Handbook, which includes a series of evaluation guidelines and guidance sheets on
the common indicators.
• The Water Framework Directive 0060/2000 (WFD) requires Member States to protect and restore the
quality of their waters. Water management is based on natural geographical and hydrological formations:
the river basins. It sets out a precise timetable for action, with 2015 as the target date for getting all
EU waters into good status. A good status is defined through several factors: biology, chemistry as
well as morphology and quantity. Environmental quality standards are defined as the concentration of a
particular pollutant or group of pollutants, sediment or biota, which should not be exceeded in order to
protect the environment. In the legislative text of the Water Framework Directive, there is an indicative
list of pollutants that contribute to eutrophication (in particular nitrates and phosphates). Measures
applied under the Water Framework Directive affecting the use of nitrogen in agriculture relate to best
environmental practices. They may include the reduction of nutrient application, the modification of
cultivation techniques and the proper handling of fertilisers. Most measures suggested in this context are
aimed at reducing the influx of nutrients, such as nitrogen and phosphorus to the groundwater as well as
surface waters. The N balance surplus (every 6 years at level of water body catchment) is a commonly
used indicator for identifying areas vulnerable to nutrient pollution in the WFD pressures and impacts
analysis.
• The Nitrates Directive 0676/1991 (ND), aims to reduce water pollution caused or induced by nitrates
from agricultural sources and prevent further such pollution. The directive requires the Member States
to monitor nitrate concentrations in surface water and groundwater, identify waters affected by pollution
and waters which could be affected by pollution if no measures are taken and designate vulnerable zones,
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defined as all known areas of land which drain into the waters identified. For these vulnerable zones, action
programmes containing measures to reduce and prevent nitrate pollution must be developed, implemented
and revised every four years. The action programmes of MS should contain rules relating to the limitation
of the land application of fertilisers based on a balance between the foreseeable nitrogen requirements of
the crops, and the nitrogen supply to the crops from the soil and fertilisation. These balances should be
calculated at farm level every 4 years.
• The 6th Environmental action programme encourages the full implementation of both the ND and WFD,
in order to achieve levels of water quality that do not give rise to unacceptable impacts on, and risks to,
human health and the environment.
Other policies which are indirectly linked to the gross nitrogen balance are: National Emissions Ceiling Directive 0081/2001 sets upper limits for each Member State for the total emissions in 2010 of the four pollutants
responsible for acidification, eutrophication and ground-level ozone pollution (sulphur dioxide, nitrogen oxides,
volatile organic compounds and ammonia), but leaves it largely to the Member States to decide which measures
– on top of Community legislation for specific source categories - to take in order to comply. The implementation
of the directive requires that Member States develop national programmes in 2002 and, where needed, revise
those plans in 2006 that aim at meeting fixed ceilings of national emissions by 2010 and thereafter. Further,
Member States have to report their emission inventories to the EEA and the European Commission in order to
monitor progress and verify compliance.

• The Directive on Integrated Pollution Prevention and Control Directive 0001/2008 introduces an integrated cross-media approach, aiming to prevent or minimise emissions to air, water and land, as well as
to avoid waste production with a view to achieve a high level of environmental protection as a whole.
The purpose of the IPPC Directive is to achieve integrated prevention and control of pollution arising
from several categories of industrial activities. Among these are installations for the intensive rearing of
poultry or pigs with more than 40000 places for poultry, 2000 places for production pigs (over 30 kg), or
750 places for sows. The indicative list of main polluting substances to be taken into account if they are
relevant for fixing emission limit values includes oxides of nitrogen and substances which contribute to
eutrophication (phosphates and nitrogen). The Commission has adopted a new proposal for a Directive
on industrial emissions (integrated pollution prevention and control) in 2007.
• Habitats Directive 0043/1992 and Birds Directive 0147/2009 : The main purpose of these Directives is to
ensure biological diversity through the conservation of natural habitats and of wild flora and fauna within
the European territory, while taking into account economic, social, cultural and regional requirements.
Farmers who have agricultural land in Natura 2000 sites and face restrictions due to the requirements of
the Habitats and Birds Directives are eligible to receive rural development payments for the management
of these sites. Depending on the specific conditions of a certain area, Natura 2000 management plans may
include measures to reduce the use of pesticides and fertilisers, measures to mitigate the effects of soil
compaction, e.g. limitations on the use of machinery or the setting of stocking limits, or measures aiming
to regulate the irrigation of agricultural land.
• United Nations Framework Convention on Climate Change (UNFCCC): the Kyoto Protocol is an international agreement linked to the United Nations Framework Convention on Climate Change. The major
feature of the Kyoto Protocol is that it sets binding targets for 37 industrialized countries and the European community for reducing greenhouse gas (GHG) emissions. These amount to an average of five per
cent against 1990 levels over the five-year period 2008-2012. The major distinction between the Protocol
and the Convention is that while the Convention encouraged industrialised countries to stabilize GHG
emissions (CO2, CH4, N2O, PFCs, HFCs, SO2, NOx, CO and NMVOC), the Protocol commits them
to do so. Reporting is done by the countries through the submission of annual emission inventories and
national reports under the Protocol at regular intervals. Items to be reported under the protocol include
mineral nitrogen fertilisers’ application by agriculture, livestock excretion, emission factors etc.
• United Nations Economic Commission for Europe Convention on Long Range Transboundary Air Pollution
: parallel to the development of the EU NEC Directive, the EU Member States together with Central
and Eastern European countries, the United States and Canada have negotiated the "multi-pollutant"
protocol under the so-called Gothenburg protocol , agreed in November 1999. The emission ceilings in
the protocol are equal or less ambitious than those in the NEC Directive.
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Agri-environmental context
The gross nitrogen balance indicates the total potential risk to the environment (air, water and soil). The output
side of the balance presents the nutrient uptake by harvested (and grazed) crops and fodder and crop residues
removed from the field; i.e. the agricultural production from the soil. The input side of the balance counts all
N supplied to the soil. Sustainability could be defined by preserving and/or improving the level of production
without degrading the natural resources. The harvest and grazing of crops and fodder means that N is removed
from the soil. To sustain soil fertility this removal of N in principal should be compensated by supplying the
same amount of N. Fertilisers and manure are therefore necessary to supply the crops with the necessary N for
growing. There are certain complications however; not all of N in fertilisers and manure reaches the crop, a part
of the N in fertilisers and manure is lost due to volatilisation in animal housing, storage and with the application
to the land, organic N in manure first needs to be mineralized before it is available to the crop which means
that part of the N may need different time-lag for being available to plant (depending on soil characteristics and
climate conditions –temperature and precipitations). Yield and therefore the uptake of N by crops is not only
determined by inputs but also by uncontrollable factors like weather. Furthermore, the risk of N leaching and
run-off does not only depend on the excess N but also on the type of soil, precipitation rates, soil saturation,
temperature etc. Abating measures to reduce N emissions directly impact the amount of N in manure and
fertilisers applied to the soil. A higher emission rate means lower N content of manure/fertilisers applied to the
soil, but means a higher contribution to environmental problems related to GHG and NH3emissions. Lowering
the emission rate means increasing the rate of N in manure/fertilisers, and therefore increasing the potential
risk of leaching and run-off.
The estimated N surplus on its own therefore does not tell so much on the actual risks to the air, water
and soil. The actual risk depends on many factors including climate conditions, soil type and soil characteristics, soil saturation, management practices such as drainage, tillage, irrigation etc. The actual risks to the
environment are better represented by the indicators 18 Ammonia emissions , 19 GHG emissions , 27.1 Water
quality (nitrate pollution) . These indicators however do not present a link between the agricultural activities
and the environmental impact. The nitrogen balance presents a link between agricultural activities and the
environmental impact; it identifies the factors which determine the N surplus and shows the change over time.

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Farm data needed for agri-environmental reporting
• Food: from farm to fork statistics - 2011 edition

Database
• Agri-environmental indicators (aei), see:
Farm Management (aei_fm)
Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) ( aei_fm_manfert )
Use of inorganic fertilizers ( aei_fm_usefert )
Pressures and risks (aei_pr)
Gross Nutrient Balance ( aei_pr_gnb )
• Agriculture (agri), see:
Structure of agricultural holdings (ef)
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Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Land Use (ef_lu)
Land use overview (ef_lu_ov)
Farmland: Number of farms and areas by size of farm (UAA) and region ( ef_lu_ovcropaa
)
Livestock (ef_ls)
Livestock overview (ef_ls_ov)
Livestock: Number of farms and heads by size of farm (UAA) and region ( ef_ls_ovaareg )
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Crops products (excluding fruits and vegetables) (annual data) ( apro_cpp_crop )
Fruits and vegetables (annual data) ( apro_cpp_fruveg )
Land use - 1000 ha (annual data) ( apro_cpp_luse )
Animal production (apro_mt)
Livestock (apro_mt_ls)
Cattle population (annual data) ( apro_mt_lscatl )
Goats population (annual data) ( apro_mt_lsgoat )
Sheep population (annual data) ( apro_mt_lssheep )
Pig population (annual data) ( apro_mt_lspig )

Dedicated section
• Agri-environmental indicators

Methodology / Metadata
• Gross nutrient balance( aei_pr_gnb_esms )
• Gross Nutrient Balances detailed metadata
• Eurostat/OECD Nitrogen Balances Handbook

Source data for tables and figures on this page (MS Excel)
• Download Excel file

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA 18.1
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External links
• European Commission - The Common Agricultural Policy CAP
• European Nitrogen Assessment

46

• FAO - FAOSTAT
• OECD - Agri-environmental Indicators and Policies
• Our Nutrient World

47

.

• United Nations Environment Programme UNEP
Global Partnership on Nutrient Management
Global Programme of Action for the Protection of the Marine Environment from Land-based Activities GPA )
• Too much of a good thing

48

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics
• Fertiliser consumption and nutrient balance statistics
• Nitrogen balance in agriculture
• Supporting sustainable agriculture policies with multiple statistical answers

Notes

46 Mark

A. Sutton, et al (eds). The European Nitrogen Assessment, Cambridge, 2011
M.A. et al. Our Nutrient World. The challenge to produce more food, energy with less pollution. Key Messages for
Rio+20. Centre for Ecology; Hydrology, 2012.
48 Mark A. Sutton, Oene Oenema, Jan Willem Erisman, Adrian Leip, Hans van Grinsven; Wilfried Winiwarter. Too much of a
good thing. Nature, Volume: 472, Pages: 159–161, 2011
47 Sutton
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Agri-environmental indicator - risk of pollution by
phosphorus
Data from January 2013. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Phosphorus surplus (kg P per ha), average 2001-2004 vs 2005-2008, EU-27, CH and NOSource:
Eurostat (aei_pr_gnb)

Figure 2: Average P input/output ratio, 2005-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)

Figure 3: Average phosphorus input per ha, 2005-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)
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Figure 4: Share of the different Phosphorus inputs in total Phosphorus inputs (average 2005-2008), EU-27, NO
and CHSource: Eurostat (aei_pr_gnb)

Figure 5: Average phosphorus output (kg P per ha), 2005-2008, EU-27, CH and NOSource: Eurostat
(aei_pr_gnb)
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Figure 6: Share of the different phosphorus outputs in total phosphorus outputs, average 2005-2008, EU-27,
NO and CHSource: Eurostat (aei_pr_gnb)

Table 1: Phosphorus inputs (kg P per ha), 1990-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)
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Table 2: Share (%) of mineral fertilisers in total phosphorus inputs, 1990-2008, EU-27, CH and NOSource:
Eurostat (aei_pr_gnb)

Table 3: Share (%) of gross manure input in total phosphorus inputs, 1990-2008, EU-27, CH and NOSource:
Eurostat (aei_pr_gnb)
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Table 4: Phosphorus outputs (kg P per ha), 1990-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)

Table 5: Phosphorus surplus (kg P per ha), 1990-2008, EU-27, CH and NOSource: Eurostat (aei_pr_gnb)
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Map 1: P retention classes in EU-25 (including influence of erosion and artificial drainage) (Bomans et al, 2005)
This article provides a fact sheet of the European Union (EU) agri-environmental indicator risk of pollution
by phosphorus . It consists of an overview of recent data, complemented by all information on definitions,
measurement methods and context needed to interpret them correctly. Theriskof pollution by phosphorusarticle is part of a set of similar fact sheets providing a complete picture of the state of the agri-environmental
indicators in the EU.
The indicator provides an indication of the potential surplus of phosphorus (P)on agricultural on agricultural
land (kg P/ha/year) and is measured by the following indicators:
Main indicator:

• Potential surplus of phosphorus on agricultural on agricultural land (kg P/ha/year).
Subindicator:

• Vulnerability to phosphorus leaching/run-off.

Main statistical findings
Key messages
• The average gross phosphorus surplus (GPS) in EU-27 between 2005 and 2008 was 2 kg P per ha. The
average gross phosphorus surplusin EU-15 (3 kg P per ha)is a little bit higher than that ofthe Central and
East European countries (CEC)49 (0 kg P per ha).
• In most countries the average gross phosphorussurplus per ha between 2005 and 2008 was lower than
between 2001 and 2004 (Figure 1). Exceptions were Poland and Norway. Data for Cyprus, Lithuania,
Latvia, Bulgaria,Romaniaand Estonia were not available for 2001-2004.
49 Central

and East European countries (CEC): PL, HU, EE, LV, LT, CZ, SK, SI, BG, RO - for country codes see: here .
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• Due to methodological issues or missing data balances have been estimated by Eurostat for: Malta,
Belgium, Cyprus, Italy, Spain, Luxembourg, France, Lithuania, Latvia, Bulgaria, Romania, Greece and
Slovenia. The results of these countries can only be regarded as a rough indication of the gross phosphorus
surplus.
• The quality and accuracy of the estimated gross phosphorus surplus per ha is depending on the quality
and accuracy of underlying data and coefficients used. As methodologies (especially with regards to the
coefficients) and data sources used in countries vary substantially the balances are only consistent within a
country across time. The grossphosphorus balances are not consistent across countries, which means that
data cannot be compared between countries. Currently a new Handbook is being discussed with experts
in the Member States (MS) , to improve the coherence and transparency of data and methodologies used
across Member States. The next data collection will take place in 2013.
• The gross phosphorus balance can only indicate the potential risk to the environment as the actual risk
depends on many factors including climate conditions, soil type and soil characteristics, management
practices such as drainage, tillage, irrigation etc. The risk of phosphorus pollution is only partially
determined by the phosphorus balance of a particular year, it is often much more determinedby the
cumulative P balance of the past. Forthese reasonsresults of themain indicator should be interpretedin
relation tothe sub-indicator.
• The subindicator isstill to be developed. Useful models and primary data exist but their possible inclusion
to build the indicator has to be evaluated. A project called DireDate organized a specific workshop in
Sevilla on 28 September 2010 with phosphorus experts. Some recommendations from this meeting are:
to use the source-mobilization-transport-impact continuum as a general approach50 / framework for data
collection, to set up a general approach for data collection (asthe P risk of an area depends on many
parameters and the relevance of the parameters differs from area to area in relation to the observed scale),
touse statistical approaches for P risk assessment within an area (as the collection of scientific relevant
data within an area is very expensive) andinformation/data collectionshould beat the level of catchments
of 10000-30000 ha.

Assessment
Analysis at EU level Data for EU-15 are available for a longer period. The P Balance for the EU-15 reduced slightly between 2001 and 2008 from an estimated average of 5 kg P per ha in the period 2001-2004 to
an estimated average of 3 kg P in the period 2005-2008. The P Balance is high in the Mediterranean islands
Malta and Cyprus and Northwest-Europe (Norway, the Netherlands, the United Kingdom, Denmark) while the
balance is negative for Italy andGreece and many of the Central and East European countries between 2005
and 2008.
Another way of presenting the result of the gross phosphorus balance is the input/output ratio, which gives an
indication of the phosphorus use efficiency. Figure 2 shows that the ratio between total P inputs and total P
outputs is relatively high for Cyprus, Norway and Malta which also have a high P surplus per ha.
Figure3 shows that many of the countries with a high P surplus also have a relative high P input per ha
(for instance the Netherlands, Malta), though a high input does not necessarily lead to a high P balance, as
the balance also is determined by the output. Belgium for instance has a higher P input per ha than Norway,
but due to a much higher P output per ha, the balance per ha of Belgium is estimated lower than that of Norway.
The inputs of the P balance consist of inorganic fertilisers , other organic fertilisers (excluding manure), gross
manure input, other inputs inorganic fertilisers and manure account for more than 98% of the P input in EU-27
between 2005 and 2008. Other organicfertilisers such as compost , sewage sludge , industrial waste account forless than2% of total P inputs.Data on other organic fertilisers are however lacking in many countries, therefore
the significance of these fertilisers in these countries and at EU-level could be underestimated. The P input
with other inputs (atmospheric deposition, seeds and planting material) is negligible.
Figure 4 shows large differences between countries in the use of inputs. The choice of fertiliser type (manure, mineral fertilisers, other organic fertilisers) has different impacts on the environment. The P in manure
and fertilisers is not available to the plant in the same rate for different types of manure and fertilisers. Through
the use of energy P fertilisers production contributes to GHG emissions (though some studies show a net GHG
50 Haygarth PM, Condron LM, Heathwaite AL, et al. (2005) The phosphorus transfer continuum: Linking source to impact with
an interdisciplinary and multi-scaled approach. Sci. Total Environ. 344, 5–14.
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emissions benefit for certain production techniques). Mineral P fertilisers are produced from natural resources
which are limited available and depleting. Other potential fertilisers like urban wastes often include health hazards (to both plants and humans) and procedures commonly used to reduce these hazards - such as composting
- tend to reduce the fertiliser value (leaching/volatilisation).The share of manure in total inputs is on average for
2005-2008 smaller in Central and Eastern European Countries (46%) than inEU-15 (55%). Manure withdrawals
(manure processing, non-agricultural use, export and stock changes) and imports are only of significance (5%
of total manure production) in a very few countries (Belgium, the Netherlands, Hungary). This means that
for most countries the manure used is mainly determined by the amount of manure produced in the country.
The manure production in kg P per ha is twice as high on average inEU-15than in Central and East European
countries in the period 2005-2008. The manure production is determined by the amount and type of livestock
in the country. Figure 3 in the fact sheet livestock patterns shows the livestock density in EU-27 in 2007. Malta,
theNetherlands, Belgium, Denmark, Cyprus and Ireland have the highest livestock densities and also belong
to the countries with the highest rates of manure input per ha (15 kg P per ha). Bulgaria, Lithuania, Estonia
and Latvia belong to the countries with the lowest livestock densities and also belong to the countries with the
lowest rates of manure input per ha (5 kg P per ha). The countries with the highest livestock densities belong
also to the countries with a high share of manure in total input (2/3).
The dependence on mineral fertilisers for P input is on average stronger in the Central and East European
countries (51% of total P input) than in EU-15 (41%)countries in 2005-2008. There are however big differences
between countries; The share of inorganic fertilisers in total P inputs is larger than 50% in Hungary, Poland,
Italy, Latvia, Spain, Estonia, Lithuania, while the share in the Netherlands, Belgium, Denmark and Malta is
below 25%. These figures should however be taken with care as the P input of manure is largely depending
on the excretion coefficients used to convert animal numbers in P manure production. For many countries
coefficients were not available and have been estimated by Eurostat.
The removal of P with harvest and grazing of crops and forage per ha varies between crops and countries
as can be seen in Figure 5. Per ha, grassland and cereals production have the highest P removal rates, though
great variation exists between countries due to differences in yields and P content per tonne of product. The P
content per tonne product is among others depending on farmer practices like fertilisation, irrigation, mowing
vs. grazing etc. It should however be noted that coefficients may also vary among countries and crops due to
differences in methodologies used, see also section on data and methodology.
The dominant share of total P output in the EU-27 (2005-2008) is the uptake of P with cereal production
(36%) and grassland (31%), see Figure 6. P output is depending on cropping patterns , yields, farm management practices (tillage, irrigation etc.), climate etc. Figure 2 in fact sheet 10.1 cropping patterns shows the
cropping pattern in 2007, permanent and temporary grassland covered 39% of the UAA in 2007 (38% in 2005)
and cereals 34% (same as 2005). There are however significant differences between countries, in some countries (for example the United Kingdom, Slovenia, Ireland, Norway) grassland dominates the UAA, where for
instance in Bulgaria, Hungary and Denmark cereals are the dominating crop. Permanent crops are significant
in Mediterranean countries.

Analysis atcountry level As explained in the notes on the data and methodology used, the current balances
are not comparable between countries due to differences in definitions, methodologies and data sources used.
In the next section a few trends for MS are highlighted.
Since 1990 P inputs per ha have been continuously decreasing for Belgium, the Netherlands, France, Denmark
and the United Kingdom. In the Central and East European countries total P input decreased significantly
during the economic transition (e.g. in the Czech Republicand Poland total P input decreased with ca 59%
and 54% respectively between 1989-1993). In some of the Central and East European countries a trend towards
recovery can be noted, for example Poland, while in other countries such a trend cannot be noted and P inputs
remain well below the level before the transition, e.g. Slovakia and the Czech Republic (Table 1).
The mainphosphorus input at EU-27 levelis manure, see Figure 4. The P input from manure is bigger than the P
input from inorganic fertilisers between 1990 and 2008 in Austria, Belgium, Denmark, Ireland, the Netherlands,
the United Kingdom and Switzerland. In France the decrease in total input between 1990 and 2008 was mainly
due to a sharp decrease in mineral fertilisers’ consumption (-56%). As P input from manure did not change so
much, the share of manure in total inputs increased over time and the P input from manure surpassed the P
input from inorganic fertilisers since 2001. In many of the Central and East European countries manure P input
decreased significantly after the significant decreases in livestock populations during and after the transition.
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Pig and cattle populations decreased between 1990-2010 with ca 60% in CZ51 , which had a significant impact on
the manure production and manure input52 .Manure input (tonnes ofphosphorus) decreased with 43% between
1990-2008 in the Czech Republic. In some Central and East European countries a trend towards recovery can
be noted in recent years (Table 2 and 3). Manure input in the gross phosphorus balance is based on manure
production, manure withdrawals and manure import where the manure production is calculated from livestock
numbers and excretion factors. The average P excretion per animal per year is depending on animal characteristics (e.g. production level, race etc.) and farmer practices (for instance animal diets). Many countries take
the average level of milk production per cow into account in the estimation of excretion coefficients (a higher
level of milk production per cow in general means a higher feed intake and therefore a higher P excretion).
Excretion coefficients are at the moment only updated regularly to take into account changing farmer practices
in a few countries. Most countries use fixed coefficients, this means that for these countries changes in farmer
practices other than reducing animal numbers are not taken into account. Denmark is one of the countries
which has updated its excretion coefficients regularly. The excretion coefficients of cattle for example show an
increasing trend between 1985 and 1994, after which a decreasing trend is noted until 2001, from 2001 constant
coefficients have been used. Excretion coefficients for pigs decreased between 1985 and 2001, after which constant coefficients have been used. The effect of the change in excretion coefficients is significant: Total manure
P production by pigs in Denmark increased only with 10% between 1985 and 2001 though total pig population
increased during the same period with 39%, this effect is completely due to the development in the excretion
coefficients. Another country which regularly updates excretion coefficients is the Netherlands. The excretion
coefficients in the Netherlands are estimated annually based on a model which takes into account animal feed
requirements, statistical data on livestock numbers, animal products, feed production, grazing systems, animal
housing etc. and other data. The P excretion shows for instance decreasing trends after 1997 for most cattle
types. The P output depends mainly on the yields of crops and fodder as nutrient contents of crops are constant
over time in most countries. In the Netherlands data on nutrient contents of grassland products and silage maize
are available from a large sample of measurements from dairy farms for many years.
The yields of crops and fodder are influenced by farmer practices (like pesticide and fertiliser use, irrigation etc.)
and by soil type and weather. Weather conditions vary significantly from year to year and these fluctuations
can also be seen in the estimated nitrogen outputs and surplus. In 2003 and 2007 large parts of Europe were
hit by extreme weather conditions53 causing significant drops in crop production. In many Member States a
peak in the balance can be noted for these years. Variations in the phosphorus surplus between years should
therefore be interpreted with care.
For some countries the trend in output is equal to the trend in input, for example a decreasing trend inP
inputs over time is followed by a decreasing trend inP outputs inthe Netherlands. For other countries the trend
in output does not follow the trend in inputs,for example output increased while inputs decreased in Austria.
Table 4 shows thephosphorus outputs per ha and Table 5 thephosphorus surplus per ha for EU-27, Norway
andSwitzerland between 1990 and 2008.

Vulnerability to phosphorus leaching/run-off The sub-indicator needs to be developed. Currently only
limited data are available.Map 1 is derived fromastudy commissioned by the Commission in 2005 on phosphorus
’ Addressing phosphorus related problems at farm practice ’. ’P-retention’ refers to the capacity of the soil to
retain phosphorus by sorption and by resistance to erosion. ’Sorption of P’ in the soil is defined in the study as a
process whereby readily soluble phosphate is changed to less soluble forms by reacting with inorganic or organic
compound of the soil so that P becomes immobilized. The term ’P-sensitivity’ refers to the combined risk of
phosphorus loss to the groundwater or to the surface water by the combined action of low sorption capacity,
high erosion risk and increased risk of drainage.
Red colour in Map 1 corresponds to class 1: very weak P retention capacities, dark green corresponds to
class 5: very strong P retention capacities. At the Member State level the Netherlands, Slovenia, Latvia and
51 Data

source: Eurostat table apro_mt_lscatl Cattle December survey table apro_mt_lspig Pig December Survey
coefficients used by CZ to estimate nitrogen manure production of livestock are constant over time, except for dairy
cows where coefficients show an increasing trend. Manure withdrawals of CZ are estimated at 250 tonnes of P a year (industrial
processing of slurry).
53 Summer 2003 was exceptionally hot over most of central and western Europe, ranging from Spain to Hungary and from Iceland
to Greece (Fink 2004, Schaer 2004). Summer 2007: sharp differences in weather conditions between the eastern (warmer and
drier than average) and the western side (cooler and wetter) of Europe; a prolonged dry spell in central Mediterranean, Black Sea
and Baltic areas; in contrast, abundant and persistent rain in central and northern EU areas, interfering with field activities and
affecting crop yield ( Mars Bulletin pdf )
52 Excretion
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Estonia show the highest share in sensitive classes. At the regional level, southern Greece and Scotland have
the highest percentage in sensitive classes. As can be seen from this map, very dense clusters of soils with
very low P retention capacities (class 1) can be found in Finland, Scotland, North England, North Ireland, the
Netherlands, the North of Belgium and the Baltic states. Scattered clusters of soils with very low P-retention
capacities (class 1) can be found in the North of Germany, Poland and Greece. Also clusters of soils with
low P retention capacities (class 2, orange colour) are detected. These clusters are found in the Northwest
of Spain and in the Alps. Phosphorus can easily be leached from highly organic soils (e.g. peat) and from
sandy soils with low retention capacity. Small amounts are lost from most soils, but when the soils become
phosphate saturated, leaching will be enhanced. P accumulation in soils might increase concentrations of dissolved and colloidal P in drainage. Calcareous soils on flat land were found to be the least sensitive to P surplus.
The study alsoestimated phosphorus balances which were confronted with the proportion of vulnerable soils in
order to indicate areas at risk of encountering potential phosphorus excess. Manure transfers were not included
in these balances, and the mineral phosphorus input was assumed linearly proportional to arable land area. The
soil sensitivity was determined for the entire NUTS 2/3 region or Member State, not taking into account that
sensitive soils (i.e. easily erodible or with a low sorption capacity) are often considered marginal to agriculture.
Areas (NUTS2/3 regions or Member States) with high phosphorus surpluses (pressure) and at the same time a
high proportion of soils prone to erosion and/or low P-sorption capacity are most vulnerable. The Netherlands
and Slovenia display the highest rate of vulnerable soils andhigh balance surplus. In the Netherlands sensitive
soils are prone to leaching, in Slovenia, erosion and run-off are the main agents of P-loss.

Datasourcesand availability
Indicator definition
Potential surplus of phosphorus on agricultural on agricultural land (kg P/ha/year).

Measurements
Main indicator:

• Potential surplus of phosphorus on agricultural on agricultural land (kg P/ha/year).
Subindicator:

• Vulnerability to phosphorus leaching/run-off.

Links with other indicators
• AEI 5 - Mineral fertiliser consumption
• AEI 10.1 - Cropping patterns
• AEI 10.2 - Livestock patterns
• AEI 11.1 - Soil cover
• AEI 11.2 - Tillage practices
• AEI 11.3 - Manure management
• AEI 21 - Soil erosion
• AEI 26 - Soil quality
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Data used and methodology
Main indicator: gross phosphorus balance The methodology of thephosphorus balancesis described in
Eurostat/OECDPhosphorus Balance Handbook . Thephosphorus balance lists all inputs and outputs and calculates the grossphosphorus surplus as the difference between total inputs and total outputs. The grossphosphorus
surplus per ha is derived by dividing the total grossphosphorus surplus by the reference area. The reference area
of the current version of balances uploaded in Eurobase is the sum of arable land (L0001), permanent grassland
(L0002) and land under permanent crops .
Theinputs of the phosphorus balance are:

• Fertilisers , which consist of:
inorganic fertilisers,
organic fertilisers (excluding manure).
• Gross manure input, which is calculated from:
manure production (phosphorus excretion);
manure withdrawals (manure export, manure processed as industrial waste, non-agricultural use of manure, other withdrawals);
change in manure stocks;
manure import.
• Other phosphorus inputs, which consist of:
seeds and planting material;
atmospheric deposition.
Theoutputs of the gross phosphorus balance are:

• Total removal of phosphorus with the harvest of crops (cereals, dried pulses, root crops, industrial crops,
vegetables, fruit, ornamental plants, other harvested crops).
• Total removal of phosphorus with the harvest and grazing of fodder (fodder from arable land, permanent
and temporary pasture consumption).
• Crop residuals removed from the field.
The P input and P output is estimated for each item of the balance from basic data multiplied with coefficients
to convert the data in P content. Basic data (fertiliser consumption, crop production, livestock number, agricultural area) are mostly derived from statistics. Coefficients are mainly estimated by research institutes and can
be based on models, statistical data, measured data as well as expert judgements. A more detailed description
of the data used and coefficients follows in the next paragraph.
The following countries submitted data which have been approved by Eurostat: Austria, Switzerland, the
Czech Republic, Germany, Estonia, Finland, Hungary, Ireland, the Netherlands, Norway, Poland, Portugal,
Sweden, Slovakia, the United Kingdom, Denmark.
Data were not available in the following countries: Greece, Luxembourg, Italy, Bulgaria, Cyprus, Lithuania,
Latvia, Romania, Slovenia. The balances of these countries have been estimated by Eurostat based on data
available in Eurostat, other sources and assumptions regarding coefficients. The results for these countries need
to be taken with precaution and can only be regarded as rough estimates as national specific coefficients were
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missing to convert basic data (tonnes of product, hectares, number of animals) in phosphorus content, and
manure withdrawals and imports, use of other organic fertilisers, seeds and planting material have not been
taken into account.
The balances of the following countries have been estimated by Eurostat using data supplied by the country, however due to methodological differences the results may not be directly comparable to national published
figures: Belgium, Spain, France.
Partial data was available for Malta (crop production, livestock number, agricultural area). Eurostat has
estimated the balances based on the data received by the country and other sources.
Data onfertiliser consumption is available in many countries from country specific data sources (surveys,
trade/production statistics), for countries where such data was not available data from Fertilizers Europe have
been used. Data on fertiliser use for Malta was only available from the FAO . Due to different data sources
used (farmer surveys vs trade/production statistics) and inherent problems of data sources used (for instance
inclusion of non-agricultural use in statistics based on trade and production) the quality of data cannot be
sufficiently verified. There is need for a common methodology to estimate fertiliser consumption by agriculture
to ensure reliable and consistent estimations and comparability across MS.
Data oncrop production ,livestock number , andagricultural area are available in all countries from
harmonised and regulated European statistics ( FSS , animal production statistics , livestock registers, crop
production statistics ). Livestock numbers have been checked with statistics in Eurostat. These data can be
considered to be of good reliability.
Excretion coefficients delivered by the country have been used together with the livestock numbers reported
by the country to estimate manure production. In the case the country did not deliver excretion coefficients:
the P excretion coefficients vary among countries due to differences in farming practices etc. If N coefficients
were available for the country the average P:N relation of available countries has been multiplied with the N
coefficient to estimate the P coefficient. Though the N:P ratio may vary between countries due to differences
in farming practices it is assumed this variation is less than the variation in P excretion coefficients between
countries. If N coefficients were not available P coefficients have been based on other country coefficients. Verification and validation of the coefficients requires expert knowledge. A sufficient structure to verify and validate
these coefficients is missing. A European uniform methodology and validation procedure to estimate excretion
coefficients would be necessary to ensure reliable and consistent estimations and comparability across MS. At
present the estimation of coefficients vary between countries in methodology (expert judgement vs complex
models based on statistical data) and in updating procedures (to take into account the effect of mitigation
actions (other than reducing the level of production) in the estimations, coefficients need to be updated regularly to reflect these changes in farmer practices (mitigation actions)). Because excretion is a large part of the
balance, the data (especially the level of surplus) cannot be compared between countries as these are largely
depending on coefficients used which are based on varying methodologies. A service contract 40701.2012.0022012-312 ’Methodological studies in the field of Agro-Environmental Indicators. Lot 1 Nitrogen and phosphorus
excretion factors for livestock’ was signed mid-September 2012. The general objective of the service contract
study is ’to bring clarity into the issue of excretion factors so that a recommendation on a single, common
methodology to calculate N and P excretion coefficients can be identified. This methodology should be flexible
enough to allow local conditions to be taken into account, but without distorting the picture’.
Manure withdrawals ,manure stocks andimports are not available in most countries but are likely not
significant with the exception of a few countries (the Netherlands, Belgium, Denmark) who already submitted
such data. Hungary reports that 20% of manure is not used in agriculture. This amount is however not verifiable, also the question where this amount of manure has been placed remains. Not taking into account the
non-agricultural use would increase the balance per ha for Hungary with ca 4 kg P/ha.
Crop production is available from reliable statistics for most of the significant crops cultivated except grassland. The harvest and grazing of grassland is estimated in some countries based on feed requirement models
(for example the Netherlands) while in other countries expert judgement is used. As grassland production is
estimated on average as 31% of total P output in the EU-27 (in 2005-2008) the estimation of grassland determines to a large extent the outcome of the balance. It is necessary to develop a uniform European method
to estimate grassland production to ensure reliable and consistent estimations and comparability across MS.
Only the P uptake by crops and fodder harvested and crop residuals removed from the field are included in the
output of the balance. For permanent crops a part of the P uptake is stored in the plant (which is not harvested)
and is therefore not at risk to run-off, leaching or volatilisation, this is not taken into account in the balance
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estimations. Many countries do not have coefficients (used to convert the production in nutrient content) available and reliability varies due to the method used (scientific research vs expert judgement). Verification and
validation of these coefficients requires expert knowledge. A sufficient structure to verify and validate these coefficients is missing. Improvements in the coefficients used are therefore necessary. Pilot projects on improving
or establishing crop nutrient coefficients have been signed in 2012 with Finland, Sweden, Romania, Italy and
Latvia. A service contract 40701.2012.002-2012-312 ’Methodological studies in the field of Agro-Environmental
Indicators. Lot 2 Grassland areas, production and use was’ signed mid-September 2012. The general objective
of this tender is ’to bring clarity into the issue of defining, classifying, collecting and disseminating data on European grassland areas, use and production. This project focuses a.o. on methodologies to estimate grassland
production and nutrient contents’.
Seeds and planting material have been estimated when the required data were available. The quality
of data depends on the data sources and assumptions made, as well as the availability and quality of coefficients. This item is however not of large significance to the final balance. It could be considered to drop this
item from the balance, or invest in improvements of the estimation of the most significant seed inputs.
Deposition rates have been obtained from MS if available. Most countries however do not have data available on P deposition. Available data (Germany, Finland, Sweden, the United Kingdom, the Czech Republic,
Switzerland, Norway) show that it is of some significance only in the Czech republic(4.5% of total inputs). The
Diredate project recommended that P deposition is small and can be neglected in the balance.
Reference area : At the moment the reference area has been based on the land use statistics in Eurostat
and is the total of arable land, land under permanent crop and permanent grassland. Note that this area is not
equal to the utilised agricultural area (UAA), as the UAA also includes a.o. area under glass and kitchen gardens
. According to the Eurostat/OECD Handbook the balance should in principle relate to the potential fertilised
area, excluding very extensive unfertilised areas, to make comparisons useful and to identify the potential risks
of agricultural production to the environment in respect toP surplus and deficits. Some countries have identified
and excluded certain extensive areas from their balance estimations (the United Kingdom, Switzerland).Some
areas used by agriculture may not be sufficiently covered by current land use statistics, this is for instance
the case of the dehesas in Spain. A service contract 40701.2012.002-2012-312 ’Methodological studies in the
field of Agro-Environmental Indicators. Lot 2 Grassland areas, production and use’ was signed mid-September
2012. The general objective of this tender is ’to bring clarity into the issue of defining, classifying, collecting
and disseminating data on European grassland areas, use and production. Improvements in the definition and
classification of grasslands and data collection could improve to a better estimation of nutrient surplus on a
hectare base’.
Climatic conditions have a big impact on the balance through the impact on yield and thereforeP output.
Climate and weather conditions are beyond the control of the farmer. To dampen the effect of weather conditions on the balance all results presented under the headings Key messages and Analysis at EU level with
regards to the nutrient balance will be presented not referring to a particular year but as an average for a certain
period.

Subindicator: Vulnerability to phosphorus leaching/run-off The methodology of the sub-indicator is
still under development. Several factors influence the risk of P leaching and run-off such as soil erosion, drainage
and sorption capacity. The retention map from the study commissioned by the Commission in 2005 on ’Addressing phosphorus related problems at farm practice’ was created based on the Soil Geographic Database of
Europe . Pedotransfer-ruleswere used to define areas at potential risk, i.e. with a low sorption capacity, high
erosion rates and increased risk of accelerated drainage. Because of the unclear effect of the factor drainage
and the lack of reliable data for the EU-25 , efforts were focused on sorption capacity and erosion risk. Five
vulnerability classes for phosphorus retention capacity were determined, whereby soils with sandy texture,
poor drainage and wet water regime or high water table, with low pH and with low content of sesquioxides
and/or soluble salts are most susceptible. The sorption vulnerability class was corrected through iteration for
erosion, runoff and drainage processes based on soil physical properties such as soil texture, erodibility and slope.
Another factor which influence the risk of P leaching and run-off is the applications of P to the soil in the
present and in the past. A high value of soil test P (STP) is an indication of a strong accumulation of P in the
past. Unfortunately, a database of STP as a risk indicator is not available in most EU countries.
A workshop organized by the Diredate Project in Sevilla on 28 September 2010 with experts on the issue

eurostat

Archive Agriculture, environment, energy and transport statistics

249

Data
needed

Description

Availability / Source of data

Soil P
status

The release of P into a mobile
water phase (surface and subsurface) depends largely on the
degree of P saturation in soils,
which typically is related to soil
test P. Similarly, the release of
colloidal P is also related to soil
test P.

Data will be available from the LUCAS survey 2012.

Soil
type

Soil texture and mineralogy affect the risk of erosion and macropore transport as well as colloid
mobilization; the P retention capacity depends on the contents of
active P sorbents and pH.

Partial data from the LUCAS survey (because LUCAS only characterizes the superficial texture of the soil).

Tillage
and
cropping
practice

The vulnerability to erosion and
surface runoff is affected by
plant and residue cover, surface
roughness, tramlines and trafficinduced soil compaction

Use of the erosion indicator ( AEI 21 ), and use of JRC models.

Fertiliser
and
manureuse
and
practices

There is a risk of direct P
loss from fertilisers and manures
when they are not incorporated
into soils during periods with
high precipitation. Also, historic
P applications affect soil P enrichment and hence the soil P status and degree of P saturation.

Data from SAPM (2010). Discussions are ongoing on including
variables in FSS, see also AEI 5 consumption of mineral fertilisers
.

Climate

Total rainfall and its distribution
over the year affect the hydrological pathways and the vulnerability to leaching and runoff.

Easily available from JRC.

Drainage Land drainage creates shortcuts
between P-enriched soils and water courses.

Data from SAPM (2010). Discussions are ongoing on including
variables in FSS.

TopographySurface and subsurface runoff depend to a large degree on terrain
attributes like slope gradient and
upslope contributing area as well
as the distance of effective discharge and eroding areas to water
courses.

Easily available from JRC.

Landscape The connectivity between P
strucsources and receiving waters deture
pends on field size and shape as
well as landscape elements like
hedges, roads, ditches and buffer
zones.

Data from SAPM (2010). Administrative data, possibly available
as an outcome of the greening of direct payments, if landscape
elements are registered in LPIS. Field size available from LPIS.
Field shape not specifically registered but the possibility to codify
and extract this data can be explorated.

identified data needed to build the sub-indicator:

Context
The gross phosphorus balance provides insight into links between agricultural phosphorus use, losses of phosphorus to the environment, and the sustainable use of soil nutrient resources. A persistent surplus indicates
potential environmental problems, such as phosphorus leaching (resulting in pollution of drinking water and
eutrophication of surface waters). A persistent deficit can impair the resource sustainability of agriculture soil
through soil degradation, or soil mining, resulting in declining fertility in areas under crop or forage production.
Further, EU-27 is almost entirely depending on imports of phosphorusforfertilisationasthere are nosignificant
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phosphate rock reserves (the main source for the production of phosphorous fertilisers)in the EU54 . Phosphate
rock is a non-renewable naturalresource. Estimations on the global availability of phosphate rock and the
rate of depletionvary55 Though there is uncertainty on the lifetime ofremaining high quality phosphate rock
reserves,there is a general consensus that the quality of remaining reserves is in decline, that phosphate layers
becomemore difficult to access, that more waste is being generated and that costs are increasing56 .A sustainable
use of phosphorus is needed to ensurefood supply in thefuture and to reduce negative impacts ofwaste of natural
resources on the environment.These include a.o. appropriate fertilisation practices, reduction ofimbalances in
P inputs and outputs to agricultural soils,recovery of phosphorus from sewage for fertilisation.

Policy relevance and context
International conventions of importance to phosphorus use in agriculture include inter alia MAP ( Mediterranean Action Plan ), CBD ( Convention on Biological Diversity ) and OSPAR ( Oslo &amp; Paris Convention
to prevent pollution ). Such international treaties often give an impetus to harmonise standards amongst all
Member States of the European Union. Despite the significant off-site impact that diffuse contamination of
phosphorus from agricultural land poses, there is however no specific legislation that is directly concerned with
the use of phosphorus in agriculture at the European level. There is a lack of appropriate institutional arrangements specific to the environmental pollution of phosphorus. Aspects of the phosphorus problem are however
integrated in several policy areas and related legal instruments at the European level. This section provides
an overview of existing regulations and directives dealing with farm-level nutrients (and phosphorus) use and
production at the international and European level (see also the sections onpolicy relevance and context in AEI
5 mineral fertiliser consumption and AEI 15 gross nitrogen balances ).

• The Water Framework Directive ( Directive 0060/2000 ) (WFD) is a legal obligation to protect and restore
the quality of waters across Europe. Measures applied under the Water Framework Directive affecting
the use of phosphorus in agriculture relate to best environmental practices and include the reduction
of nutrient application, the modification of cultivation techniques, the proper handling of pesticides and
fertilisers, and the prevention of soil erosion through erosion minimising soil cultivation. Most measures
suggested in this context are aimed at reducing the influx of nutrients, such as nitrogen, phosphorus as
well as pesticides to the groundwater as well as surface waters. The P balance surplus (every 6 years at
level of water body catchment) is a commonly used indicator for identifying areas vulnerable to nutrient
pollution in the pressures and impacts analysis.
• The Nitrates Directive ( Directive 0676/1991 ) (ND), established in 1991 aims to reduce water pollution
caused or induced by nitrates from agricultural sources and prevent further such pollution. The Water
Framework Directive explicitly refers to the Nitrates Directive for information on diffuse pollution of
nitrates from agricultural activities and extends this to phosphates. The measures established within
the Action Programmes aim to control diffuse and direct water pollution and also influence the use
of phosphorus in farm practice. For instance, by limiting the annual application of nitrogen fertiliser
and livestock manure, defining legally binding maximum concentrations of nitrates in drinking water
and designating periods when the application is prohibited, the directive clearly aims at establishing
and maintaining the natural balance of fertilisers in soils. Through these measures a massive influx
of nutrients to ground- and surface water and thus potential eutrophication is prevented, while excess
nutrients, oversaturation and a possible ensuing degradation is avoided at the same time. Currentlythe
Action Programmes are no longer expected just to address losses of nitrate-nitrogen but are also judged
on their ability to reduce losses of phosphorus.
• The 6th Environmental Action Programme ( Decision 1600/2002 ) encourages the full implementation of
WFD, in order to achieve levels of water quality that do not give rise to unacceptable impacts on, and
risks to, human health and the environment.
54 Schröder, J.J., Cordell, D., Smit, A.L; Rosemarin, A. (2010) Sustainable Use of Phosphorus (European Union tender project
ENV.B.1/ETU/2009/0025). Report 357, Plant Research International, Wageningen University and Research Centre, Wageningen,
The Netherlands, 122 pp.available here
55 See for example: Schröder, J.J., Cordell, D., Smit, A.L; Rosemarin, A. (2010) Sustainable Use of Phosphorus (European Union
tender project ENV.B.1/ETU/2009/0025). Report 357, Plant Research International, Wageningen University and Research Centre,
Wageningen, The Netherlands, 122 pp. Available here . Conclusions of the Expert Seminar on the Sustainability of Phosphorus
Resource .
56 Schröder, J.J., Cordell, D., Smit, A.L; Rosemarin, A. (2010) Sustainable Use of Phosphorus (European Union tender project
ENV.B.1/ETU/2009/0025). Report 357, Plant Research International, Wageningen University and Research Centre, Wageningen,
The Netherlands, 122 pp. available here .
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• Rural Development Programme (RDP) ( Regulation 1698/2005 ): Various agri-environment measures have
been established throughout the European Union directly or indirectly addressing diffuse contamination by
phosphorus. Some of these measures are directed at mitigating soil erosion such as crop rotations, mulch
seeding retaining stubble after harvest and ploughing restrictions. Other measures tackle the problem
of excess nutrients through reduced fertiliser use. All measures that impact soil erosion and nutrient
balances ultimately result in a reduction of diffuse contamination by phosphates from agricultural land.
Phosphorus balances are required for the RDP 2007-2013 (Council Regulation No 1698/2005) as part of
the EU’s Common monitoring and evaluation framework to assess the impact of RDP.
• The Directive on Integrated Pollution Prevention and Control ( Directive 0001/2008 ) introduces an
integrated cross-media approach, aiming to prevent or minimise emissions to air, water and land, as well
as to avoid waste production with a view to achieve a high level of environmental protection as a whole.
The IPPC Directive concerns highly polluting industries, among which intensive pig and poultry farms. A
single permit based on the concept of Best Available Techniques (BAT including limit values) must include
all arrangements made, including emission limit values for pollutants, for water, air and land, and may, if
necessary, contain requirements for the protection of the soil and the groundwater as well as measures or
waste management (Art. 9(3)) in order to continuously prevent and reduce pollution. The purpose of the
IPPC Directive is to achieve integrated prevention and control of pollution arising from several categories
of industrial activities. The indicative list of main polluting substances to be taken into account if they
are relevant for fixing emission limit values includes oxides of nitrogen and substances which contribute
to eutrophication (phosphates and nitrogen).
• Habitats Directive 0043/1992 and Birds Directive 0147/2009 : The main purpose of this Directive is to
ensure biological diversity through the conservation of natural habitats and of wild flora and fauna within
the European territory, while taking into account economic, social, cultural and regional requirements.
Farmers who have agricultural land in Natura 2000 sites and face restrictions due to the requirements
of the Habitat-Directive are eligible to receive payments for the management of these sites by the Rural
Development Regulation, which helps promote environmental-friendly farming. Depending on the specific
conditions of a certain area, these include measures to reduce the use of pesticides and fertilisers, measures
to mitigate the effects of soil compaction, e.g. limitations on the use of machinery or the setting of stocking
limits, or measures aiming to regulate the irrigation of agricultural land.
Pollution by phosphorus isalso partially covered by the Directive on Bathing Water ( Directive 0007/2006 ),
the Directive on Sewage Sludge ( Directive 0278/1986 ) and the Directive on Urban Waste Water Treatment
( Directive 0271/1991 ), which together with the Nitrates Directive and the Directive on Integrated Pollution
Prevention Control,have been linked since 2000 in the Water Framework Directive.
A Green Paper on the sustainable use of phosphorus is under development in the Commission. The purpose is to draw attention to this resource and the way in which it is currently used, to set out the issues around
the sustainability of P use and to launch a debate on the state of play and the actions that should be considered.
Handling eutrophication of lakes and rivers caused by excess phosphorus from intensive agriculture is one of the
objectives of the Green Paper. The Green Paperwas announced in the Roadmap to a Resource Efficient Europe
( COM final 0571/2011 ).

Agri-environmental context
The gross phosphorus balance indicates the total potential risk to the environment (water and soil). The output
side of the balance presents the nutrient uptake by harvested (and grazed) crops and fodder and crop residues
removed from the field; id est the agricultural production from the soil. The input side of the balance counts all
P supplied to the soil. Sustainability could be defined by preserving and/or improving the level of production
without degrading the natural resources. The harvest and grazing of crops and fodder means that P is removed
from the soil. To sustain soil fertility this removal of P should be compensated. Fertilisers and manure are
therefore necessary to supply the crops with the necessary P for growing. There are certain complications however. The phosphorus cycle is very different from the Nitrogen cycle, depending on the soil P capacity, excessive
P can be stored in the soil. Not all of P in fertilisers and manure are directly available to the plant, a part
is converted from active P (active P pool is the main source of available P for crops) to fixed P (The fixed P
pool of phosphate will contain inorganic phosphate compounds that are very insoluble and organic compounds
that are resistant to mineralization by microorganisms in the soil. Phosphate in this pool may remain in soils
for years without being made available to plants and may have very little impact on the fertility of a soil).
Depleting the active pool through crop uptake may cause some of the fixed P to slowly become active. The
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storage capacity of the soil is however depending on soil characteristics like soil texture. However, an important
aspect of the ability of a soil to hold phosphate is that a soil cannot hold increasing amounts of phosphate in
the solid phase without also increasing soil solution phosphate. Increased amounts of phosphate in solution
will potentially cause more phosphate to be lost to water running over the soil surface or leaching through the
soil. Loading soils with very high levels of phosphate will generally not hurt crops but may result in increased
phosphate movement to nearby bodies of water57 . It has been estimated that 25%58 or less of P applied annually
is actually taken up by the growing crop, the remaining 75% becomes bond in the soil profile or is lost to the
water. The crop uptake of P is in sharp contrast to the crop use of N and K fertilisers, where the recovery in
the season of application can be as high as 80%59 . Yield and therefore the uptake of P by crops is not only
determined by inputs but also by uncontrollable factors like climate.
The estimated P surplus represents the potential risks to water and soil.The actual P loss from agricultural
land to surface waters is a complex function of climate, topography, soil type, soil P status, P fertilization, and
land management. These factors vary greatly in space and over the year, and the hydrological pathways for P
losses also vary greatly in space and time. The effects of these individual factors on P loss from agricultural
land to surface waters are rather well understood, but in combination the understanding is less well developed.
As a consequence, current simulation models do no simulate the actual P loss from agricultural land to surface
waters very accurately yet. Further, the ecological effect of P from agricultural land in surface waters depends
on the ’bio-availability’ of the P. A significant fraction of the P from agricultural land that is lost to surface
waters is particulate P and the availability of this P to growing organisms in surface waters is much less than
dissolved reactive P, at least in the short term. Hence, ’the pollution effect’ of P lost from agricultural land to
surface waters does not depend on the total P loss but on the fraction ’reactive P’.
The accumulated amount of P represents a larger actual risk for the environment than the amount of P which
is applied yearly, or the surplus on today’s balance. However, the future risk is strongly influenced by the P
balance of today and the near future, in combination with the capacity of a soil to bind P. This contrasts with
nitrogen, for which the cumulative N balance of the past is much less relevant since N hardly accumulates in
soils. This is why the main indicator on its own is not sufficient to indicate areas at risk of phosphorus pollution.
The gross phosphorus balance also gives information on the dependence on mineral fertilisers. Phosphorus,
contrary to Nitrogen, is a finite resource – in the sense that phosphate ores are becoming depleted – and after
being used in agriculture, the mineral ultimately becomes unavailable for reuse, or can be reused only to a very
limited extent. Phosphorus builds up in agricultural soils, it ends up in the sludge from water treatment plants
– which is largely incinerated and thereby removed from the agricultural cycle – but mostly it is eroded, thereby
ending up in the sediments of lakes, coastal seas and the ocean60 . Phosphorus in contrast with nitrogen is not
part of a global ecological cycle, large amounts of P (in the same magnitude of crop uptake) are lossed by erosion
and end up in ocean sediments. Recycling from ocean sediments takes place during a period of millions of years61 .
The natural level of phosphate in the soil is very low and is limiting to plant growth. Before the industrial
revolution, phosphate was a limiting factor nearly everywhere on Earth. A breakthrough occurred in the 19th
century by means of the external application of phosphate as a fertiliser, where the mineral originated outside
the area to be fertilized. As a result of this external source, the local phosphate cycles were broken; at the same
time, this created the basis for a potential shortage in the future. This external application of phosphate (and
other fertilisers) from external sources was one of the preconditions for the increase in the world population
from approximately 1 billion people in 1850 to the current population of 6.8 billion62 . The EU is almost entirely
dependent on imports of phosphate; very little is mined in the EU. Import takes place in two forms: artificial
fertiliser and animal feed. In total, 1.6 Mt P per year is imported, where the phosphate contained in animal
feed ultimately ends up in animal manure. The total phosphorus import of the EU concerns nearly 10% of
57 The Nature of Phosphorus in Soils , Lowell Busman, John Lamb, Gyles Randall, George Rehm, and Michael Schmitt, University
of Minnesota
58 Morgan, M.A., 1997. The behaviour of soil and fertiliser phosphorus. In: Tunney, H., Carton, O., Brookes, P. and Johnston,
A. (eds.) Phosphorus loss from soil to water. CAB International, Oxon, UK
59 Bomans E., Fransen K., Gobin A., Mertens J., Michiels P.,Vandendriessche H., Vogels N. Addressing phosphorus related
problems in farm practice. Final report to the European Commission. Soil Service of Belgium.
60 Phosphate – from surplus to shortage. Policy memorandum of the Steering Committee for Technology Assessment of the
Ministry of Agriculture, Nature and Food Quality. H.A. Udo de Haes, J.L.A. Jansen, W.J. van der Weijden and A.L. Smit,
Utrecht, September 2009 pdf
61 Phosphorus in agriculture: global resources, trends and developments: report to the Steering Committee Technology Assessment
of the Ministery of Agriculture, Nature and Food Quality, The Netherlands; Smit, A.L; Bindraban, P.S; Schröder, J.J.; Conijn,
J.G.; Meer, H.G.; van der Wageningen: Plant Research International 2009 pdf
62 Phosphate – from surplus to shortage. Policy memorandum of the Steering Committee for Technology Assessment of the
Ministry of Agriculture, Nature and Food Quality H.A. Udo de Haes, J.L.A. Jansen, W.J. van der Weijden and A.L. Smit, Utrecht,
September 2009 pdf
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the entire world production of artificial phosphate fertiliser. It is important to note that the EU, other than is
usually assumed, is not at all self-sufficient in food production due to this phosphate dependency63 .

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Farm data needed for agri-environmental reporting
• Food: from farm to fork statistics - 2011 edition

Database
• Agri-environmental indicators (aei), see:
Farm Management (aei_fm)
Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) ( aei_fm_manfert )
Pressures and risks (aei_pr)
Gross Nutrient Balance ( aei_pr_gnb )
• Agriculture (agri), see:
Structure of agricultural holdings (ef)
Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Land Use (ef_lu)
Land use overview (ef_lu_ov)
Farmland: Number of farms and areas by size of farm (UAA) and region ( ef_lu_ovcropaa
)
Livestock (ef_ls)
Livestock overview (ef_ls_ov)
Livestock: Number of farms and heads by size of farm (UAA) and region ( ef_ls_ovaareg )
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Crops products (excluding fruits and vegetables) (annual data) ( apro_cpp_crop )
Land use - 1000 ha (annual data) ( apro_cpp_luse )
Animal production (apro_mt)
Livestock (apro_mt_ls)
Cattle population (annual data) ( apro_mt_lscatl )
Goats population (annual data) ( apro_mt_lsgoat )
Sheep population (annual data) ( apro_mt_lssheep )
Pig population (annual data) ( apro_mt_lspig )
63 Phosphate – from surplus to shortage. Policy memorandum of the Steering Committee for Technology Assessment of the
Ministry of Agriculture, Nature and Food Quality H.A. Udo de Haes, J.L.A. Jansen, W.J. van der Weijden and A.L. Smit, Utrecht,
September 2009 pdf
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Dedicated section
• Agri-environmental indicators

Methodology / Metadata
• Gross nutrient balance ( aei_pr_gnb_esms )
• Gross Nutrient Balances detailed metadata
• Eurostat/OECDPhosphorus Balance Handbook

Source data for tables, figures and maps (MS Excel)
• Download Excel File

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final

External links
• FAO - FAOSTAT
• OECD - Agri-environmental Indicators and Policies
• United Nations Environment Programme UNEP
Global Programme of Action for the Protection of the Marine Environment from Land-based Activities GPA )
Global Partnership on Nutrient Management
Our Nutrient World

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics
• Fertiliser consumption and nutrient balance statistics
• Phosphorus balance in agriculture
• Supporting sustainable agriculture policies with multiple statistical answers (Sigma article)

Notes
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Agri-environmental indicator - pesticide risk
Data from March 2012. Most recent data: Further Eurostat information, Main tables and Database.
This article provides a state of play of the European Union (EU) agri-environmental indicator pesticide risk .
It consists of an overview of recent data, complemented by all information on definitions, measurement methods
and context needed to interpret them correctly. Thepesticide riskarticle is part of a set of similar fact sheets
providing a complete picture of the state of the agri-environmental indicators in the EU.
The pesticide riskindicator is based on anindex of risk of damage from pesticide toxicity and exposure. The
conceptual and, where appropriate, modelling framework underpinning this indicator needs however still to be
developed.

Main statistical findings
• This indicator replaces the IRENA indicator 20 Pesticide soil contamination that was deemed too complex
to be continued. That indicator aimed at detecting trends (increasing, decreasing, no trend) on the
calculated average quantity of herbicides present in soils under cereals, maize and sugarbeet cultivation for
the 1993-1999 period. However, it would not allow an assessment of the potential increase in environmental
risk associated with higher pesticide sales or use volumes. The new indicatorPesticide risk is meant to
address this issue.
• Directive 0128/2009 establishing a framework for Community action to achieve the sustainable use of
pesticides states that all Member States shall establish a set of harmonised risk indicators. However, as
these risk indicators have not yet been agreed, the work on this AEI has been put on hold for the time
being, the logic being that identifying an additional indicator outside the work carried out within the
framework of legislation would not be appropriate.
• More accurate risk indicators on pesticides need detailed and harmonised data on active ingredients’ use,
on their specific profile with regard to the environment or human and animal health, and indications on the
mode of application and dispersion/exposure rates. Homogeneous and comparable pesticide usage data
for Europe are currently lacking, see AEI 6 Consumption of pesticides , Regulation 2009/1185 concerning
statistics on pesticides willimprove this;data on sales of pesticides will be available beginning 2013, and
data on the use in 2015.

Datasources and availability
Indicator definition
Index of risk of damage from pesticide toxicity and exposure.

Measurements
The conceptual and, where appropriate, modelling framework underpinningthis indicator needs to be developed.

Links with other indicators
• AEI 4 - Area under organic farming
• AEI 6 - Consumption pesticides
• AEI 10.1 - Cropping patterns
• AEI 11.2 - Tillage practices
• AEI 12 - Intensification/extensification
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• AEI 13 - Specialisation
• AEI 27.2 Water quality – Pesticide pollution

Context
Pesticide risk can be defined with reference to a specified endpoint (ecosystems, humans, stock of environmental
resources). Although risk in a rigorous sense is not easy to define, many risk indicators can be computed and
aggregated according to different logics and methods. Among other effort, two European projects have been
developed to provide support on this topic:

• The European projectHA rmonised environmentalI ndicators for pesticideR isk ( HAIR ) provided an
overview and conceptual framework for such indicators. The project provides tools for the calculation of
the indicators at different scales. The results from the initial project has been updated to build a new,
user friendly version of the instrument with a restricted set of robust and well documented risk indicators.
• Moreover, the FOOTPRINT project has been developing tools for the analysis of pesticide impact in
Europe from field to national and continental scale.
Risk indicators presented in HAIR are in the form of exposure/toxicity ratios, i.e. a comparison of environmental concentrations of pesticides with threshold values implying potential risks. The HAIR project suggests also
a framework for the integration of the different indicators, which needs to be performed in relation to a specific
question (e.g. what is the trend of risks associated with the consumption of a specific crop?). The analysis tools
provided by the two projects allow a representation of risks from a given spatial and temporal distribution of
pesticide usages.
The indicator of pesticide risk proposed here refers to aquatic and soil ecological risk, and builds on the concepts
developed in the HAIR and FOOTPRINT projects. It aims at providing a synthetic representation of pesticide
risk in Europe using the limited information available; it is computed as a weighted sum of exposure-toxicity
ratios for all chemical classes used in Europe, under conservative assumptions. The approach can be extended
to human health risk as well as other endpoints, in a straightforward way.

Policy relevance and context
The relevant policies are described in the chapterPolicy relevance and context in AEI 6 Consumption of pesticides .
In an effort to harmonise the calculation of predicted environmental concentrations (PEC) of active substances
of PPPs in the framework of EU Directive 0414/1991 , the European Commission initiated aFO rum for theC
o-ordination of pesticide fate models and theirUS e ( FOCUS ). FOCUS is based on co-operation between scientists of regulatory agencies, academia and industry. FOCUS has produced guidance for calculating pesticide
leaching to groundwater64 , for pesticide persistence in soil65 and for pesticide loss to surface water66 .

Agri-environmental context
The agri-environmental context is also described in chapterAgri-environmental context in AEI 6 Consumption
of pesticides . Pesticides still represent one of the main pressures from agriculture on human health and ecosystems, though chemical substances placed on the market tend to be less and less harmful in response to the
requirements of the directives and regulations in force, as they undergo more and more risk assessment.The
persistence of pesticides in the environment tends to be reduced thanks to the gradual replacement of “old”
chemicals, such as Lindane (or more recently Endosulfan and Trifluralin), with equivalents producing lesser
impacts. However, to date no homogeneous and extensive assessment of risk conditions in Europe has been
64 FOCUS

Leaching Modelling Workgroup: "Leaching models and EU registration" (1995) available here
Soil Modelling Workgroup: "Soil persistence models and EU registration" (1997) available here
66 FOCUS Surface Water Modelling Workgroup: "Surface water models and EU registration of plant protection products" (1997)
available here
65 FOCUS
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conducted.
The pesticide statistics regulation ( Regulation 1185/2009 ) has identified close to 500 active substances to
be followed; usage data are reported for Europe grouped in almost 120 substance classes, some of which include
a high number of chemicals with markedly different physico-chemical properties, hence fate and toxicity to
humans and ecosystems. The environmental concentration of pesticides depends substantially on application
timing and mode, climate and landscape parameters. Among other parameters, soil organic carbon content,
the distance of the application site from water bodies, the presence of buffer vegetation, ambient temperature,
and runoff and leaching rates play a major role.
The effects of pesticides on ecosystems have been characterized using toxicological properties of the chemicals
for indicator species (fish, algae, aquatic invertebrates for water; bees and earthworms for terrestrial ecosystems; sometimes toxicity data for birds and mammals are also available). Also, a clear relationship has been
highlighted between ecological structures and toxicity of water to Daphnia Magna67 . Ecosystems may be significantly impacted by pesticides; however, impacts can be significantly reduced when landscape patterns support
habitats that can provide recolonization. Recent research has highlighted that, for instance, the presence of
forest in the catchment upstream of a river impacted by pesticides correlates to increased resilience of aquatic
communities (see e.g. Liess and von der Ohe, 2005).

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts
• Food: from farm to fork statistics - 2011 edition
• The use of plant protection products in the European Union : This publication reports on the used
quantities of pesticides from 1992 to 2003 based on data of the European Crop Protection Association.

Dedicated section
• Agri-environmental indicators

Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final

External links
• European Commission
Agriculture and Rural Development - Agriculture and environment - Pesticides
DG Health and Consumers - Overview - Plant Health
Environment - Chemicals - Biocidal Products
• European Food Safety Authority - Pesticides
• European Crop Protection Association
67 Liess, M., von der Ohe, P. C. (2005): Analyzing effects of pesticides on invertebrate communities in streams.
ron.Toxicol.Chem. 24 (4), 954-965

Envi-
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See also
• Agri-environmental indicators (online publication)
• Pesticide statistics - facing complete makeover
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics

Notes
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Agri-environmental indicator - ammonia emissions
Data from November 2012. Most recent data: Further information, Main tables and Database .
This article provides a fact sheet of the European Union (EU) agri-environmental indicator amonia emissions
. It consists of an overview of recent data, complemented by all information on definitions , measurement
methods and context needed to interpret them correctly. The amonia emissions article is part of a set of similar
fact sheets providing a complete picture of the state of the agri-environmental indicators in the EU.

Table 1: Ammonia emissions from agriculture (kilotonnes,%), 1990 and 2010, EU-27Source: European Environment Agency
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Figure 1: Total and agricultural ammonia emissions, (kilotonnes), 1990-2010, EU-27Source: European Environment Agency

Figure 2: Share of agriculture to total ammonia emissions (%), 2010, EU-27Source: European Environment
Agency
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Figure 3: Change in numbers of livestock (index 1990 = 100), 1990-2010, EU-27Source: European Environment
Agency

Figure 4: Change in nitrogenous fertiliser applications (%), 1990-2010, EU-27Source: European Environment
Agency

Figure 5: Change in emissions of ammonia from agriculture (%), 1990-2010, EU-27Source: European Environment Agency
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Figure 6: Contribution of the agriculture sector to total national emissions (%), 2010, EU-27Source: European
Environment Agency

Figure 7: Share of NH3 emissions from livestock manure and agricultural soils (kilotonnes), 2010, EU-27Source:
European Environment Agency

Figure 8: Aggregated emissions of agricultural NH3 per utilised agricultural area (kilotonnes per million ha),
2010, EU-27Source: European Environment Agency
The indicator shows the annual atmospheric emissions of ammonia (NH3) in the EU-27 for 1990-2010, and
the contribution agriculture made to total EU-27 emissions of NH3in 2010.
Main indicator:
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• Ammonia emissions from agriculture (kilotonnes per year)
Supporting indicator:

• Share of agriculture in total ammonia emissions (%)

Main statistical findings
Key messages
• In 2010, the EU-27 agricultural sector emitted a total of 3364 kilotonnes of ammonia, and was responsible
for 94% of total ammonia emissions across the region.
• Emissions of ammonia from the agriculture sector have decreased by 30% compared with 1990. This
is mainly due to the reduction in livestock numbers (especially cattle ), changes in the management of
organic manures and from the decreased use of nitrogenous fertilisers .
• The largest emission reductions between 1990 and 2010 have occurred in the Netherlands (-68%), Latvia (66%), Bulgaria ( 66%) and Lithuania (-64%). Only Spain (+15%) and Cyprus (+0.1%) reported increased
ammonia emissions during this period.

Assessment
Within the EU-27, emissions of NH3from agriculture have decreased by 30% between 1990 and 2010 (Figure
1). However, the agriculture sector remains responsible for the vast majority of ammonia emissions within the
EU-27, and in 2010 was responsible for 94% (3364 kilotonnes) of the total ammonia emissions from across the
EU region (Figure 2). The majority of the reduction reported since 1990 is due to a combination of reduced
livestock numbers across Europe (especially cattle) (Figure 3), and the lower use of nitrogenous fertilisers across
the EU-27 region (Figure 4).
Including emissions from all economic sectors, the EU-27 region as a whole has met the 2010 NEC Directive
0081/2001 emission ceilings for NH3and the vast majority of EU-27 Member States also met their individual
2010 national targets on the basis of preliminary emissions data reported at the end of 2011. Two Member
States (Finland and Spain) report they did not meet their NH3ceiling68 .The largest decrease in NH3emissions
occurred between 1990 and 1993 in the EU. Emissions of NH3continued to decline in most years since, albeit
gradually. The downward trend is expected to continue, mainly due to further expected reductions in livestock
numbers, especially cattle and pigs , and improvements in manure management.
Although the total decrease in agricultural ammonia emissions across the EU-27 was 30% between 1990 and
2010, individual Member States had widely varying trends (Figure 5). A number of Member States have
achieved reductions in excess of 40% during this period with the Netherlands (-68%), Latvia (-66%), Bulgaria
(-66%) and Lithuania (-64%) reporting the largest decreases. In contrast, Spain (+15%) and Cyprus (+0.1%)
have both seen emissions of ammonia from agriculture increase between 1990 and 2010.
One of the contributory reasons for the large increase in ammonia emissions observed in Spain is due to increased
numbers of cattle, swine and poultry that occurred between 1990 and 2010. In contrast the large decrease in
emissions observed in the Netherlands is mainly due to a change in agricultural practices that have been aimed
at minimising ammonia emissions. Specifically, manure spreading by broadcasting on the soil surface has been
phased out, and hasinstead been replaced by application of slurries by injection or band spreading and rapid
incorporation of manure into the soil. However, the side effect of this measure can be to increase the amount of
mineral nitrogen retained in the soil that, under anaerobic conditions, could be emitted as N2O.69 However, not
68 European Union emission inventory report 1990 — 2010 under the UNECE Convention on Long-range Transboundary Air
Pollution (LRTAP) Technical report No. 8/2012. European Environment Agency, Copenhagen.
69 Olivier, J. G. J. Thomas, R., Brandes, L.J., Peters, J.A.H.W., and Coenen, P.W.H.G. (2002). Greenhouse gas emissions in the
Netherlands 1990–2000. National Inventory Report 2002, RIVM Report 773201 006/2002, Bilthoven.
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all studies have reported increases in N2O emission following injection of liquid manures70 or immediate incorporation of litter-based solid manures71 . In consequence the impacts of ammonia abatement on N2O emission are
highly uncertain. Incorporation of manure can also lead to increased nitrate leaching and subsequent pollution
of water resources, although the impact on nitrate leaching is very dependent upon the seasonal time of manure
application72 . These examples help illustrate how dependent the ammonia emissions within countries can be to
the levels of livestock populations and types of agricultural practice followed.
The share of ammonia emissions that occur from the agriculture sector are shown by Member State in Figure
6. In most EU-27 Member States agriculture contributes over 90% of the total ammonia emissions. However,
a number of Member States (Bulgaria, the Netherlands, Portugal, Romania, Sweden and the United Kingdom)
report lower contributions due to a relatively larger proportion of ammonia emissions being reported from other
sectors of their economies e.g. in Bulgaria from road transport, waste and industrial processes.
Figure7 shows the amounts of ammonia emitted from the manure management and agricultural soils subsectors. France as the leading agriculture producer of the EU-27 is the largest emitter, emitting 19% of all EU
agricultural emissions of NH3in 2010. Germany produced the second highest absolute emissions of ammonia
after France, accounting for 15% of the EU-27 agricultural total. Italy, Spain, Poland and the United Kingdom
are also significant emitters of ammonia. Differences between all countries are generally due to the types and
numbers of livestock held within each country coupled with other factors previously described such as climatic,
agricultural management, and stock feed differences.
Figure8 shows the aggregated emissions of agricultural NH3expressed per utilised agricultural area (UAA) .
This analysis provides one measure of the intensity of agricultural activity within a country, and illustrates
how the varying land use and agricultural practices across the EU-27 results in variations in emissions intensity
occurring. Three Member States, Malta, the Netherlands and Belgium have significantly higher emissions per
UAA than the other EU-27 Member States, directly reflecting the higher intensification of agricultural activities
within these three countries.

Data sources and availability
Indicator definition
The indicator shows the annual atmospheric emissions of ammonia (NH3) in the EU-27 for 1990-2010, and the
contribution agriculture made to total EU-27 emissions of NH3in 2010.

Measurements
Main indicator:

• Ammoniaemissions from agriculture (kilotonnes per year)
Supporting indicator:

• Share of agriculture intotal ammonia emissions(%)

Links with other indicators
This indicator has links to a number of other AEI indicators that describe developments in some of the main
contributory factors that affect emissions of ammonia from the agricultural sector. In particular, the indicator
70 Sommer, S. G., Sherlock, R. R., and Khan, R. Z. (1996). Nitrous oxide and methane emissions from pig slurry amended soils.
Soil Biology and Biochemistry 28, 1541-1544.
71 Webb, J., Chadwick, D., and Ellis, S. (2004). Emissions of ammonia and nitrous oxide following rapid incorporation of farmyard
manures stored at different densities. Nutrient Cycling in Agroecosystems 70, 67-76.
72 Webb J, Henderson D, Anthony SA (2001) Optimising livestock manure applications to reduce nitrate and ammonia pollution:
scenario analysis using the MANNER model. Soil Use and Management. 17, 188-94.
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AEI 05 - Mineral fertiliser consumption

AEI 11.2 - Tillage practices

AEI 19 - Greenhouse gas emissions

AEI 10.1 - Cropping patterns

AEI 11.3 - Manure storage

AEI 26 - Soil quality

AEI 10.2 - Livestock patterns

AEI
12
tion/Extensification

AEI 27.1 - Nitrate pollution

AEI 11.1 - Soil cover

AEI 15 - Gross nitrogen balance

Intensifica-

"Ammonia emissions " is linked tofollowing otherindicators:

Data used and methodology
Ammonia emissions data for this indicator is based upon official Member State data included in the 2012 official
national data submission reported by the EU to the UNECE Convention on Long-Range Transboundary Atmospheric Pollution ( LRTAP Convention ). Livestock and fertiliser use data are from the 2012 official national
greenhouse gas data submission from Member States under the EU Greenhouse Gas Monitoring Mechanism
and EEA European Environment Information and Observation Network (EIONET) . Utilised agricultural area
statistics are from European Commission , DG Agriculture and Rural Development - EU agriculture - Statistical
and economic information - 2011 .
Under the agreed international guidelines for estimating emissions of greenhouse gases, countries are encouraged
to use country-specific methods wherever possible as this leads to improved emission estimates. The different
methods used by countries can sometimes mean that data are not fully comparable between countries. Care
should therefore be taken when analysing the trends between countries.

Context
Sustainable development and the integration of environmental considerations in all policy areas are key to reach
long-term objectives for the EU, as expressed in the 6th Environment Action Programme and the EU Sustainable Development Strategy . Agriculture plays a key role in European economy but also has side effects and
damaging effects on both human health and the environment. For example, with respect to ammonia emissions,
the agriculture sector is currently responsible for the great majority of ammonia emissions in the EU.
Ammonia released to the atmosphere increases the level of air pollution directly damaging health and, once
deposited to the ground, increases the load of nitrogen in soils and waters. The effects of this added nitrogen
is to disrupt the balance of species and biodiversity . In 2000 rather large areas showed high exceedances of
critical loads for nutrient nitrogen, especially in the western part of Europe, following the coastal regions from
north-western France to Denmark. In southern Europe high exceedances are only found in northern Italy.
Predictions for 2010 and 2020 indicate that the risk of exceedances is high irrespective of whether it is assumed
that the current policies and measures to reduce eutrophying nitrogen emissions will be fully implemented or if
all technically and economically feasible additional policies are applied.

Policy relevance and context
A number of policy instruments have directly or indirectly affected the ammonia levels emitted by Member
States. The main factors which have influenced EU emissions of ammonia from the agriculture sector since 1990
have been legislative instruments such as:

• the common agricultural policy (CAP)
• the NitratesDirective , Directive 0676/1991
• the Directive on Integrated Pollution Prevention and Control ( IPPC ).
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All three measures may be considered to have had the indirect effect of changing agricultural practices across
the EU, and have, for instance, led to a reduced use of nitrogenous fertilisers and an overall decrease in cattle
numbers across the EU, both examples of factors that affect the levels of ammonia emissions produced. For
example, the IPPC Directive requires businesses within Member States to take measures to reduce ammonia
emissions. It applies to pig and poultry holdings if they have more than 2000 production pig places (for pigsover
30 kg), 750 sow places or 40000 poultry places. Pollution control is required for all large units since 2008. In the
EU-15 Member States, the reforms of CAP, and specifically the removal of the link between farm production
and payments introduced by the 2003 reform, has resulted in reduced livestock numbers across the region. Large
decreases in livestock numbers across the 10 Member States which joined the EU in 200473 have also occurred,
but for different reasons. These reductions are due to decreases in product prices, coupled with increases in
some input prices, that occurred in the early stages of the transition to market-based economies and hence have
also indirectly contributed to the decrease in ammonia emissions observed.
Other non-legislative factors have also had impacts upon EU agricultural practices. For example, trends in
the farming sector are also linked to changes in economic framework conditions, technological and social trends
as well as agricultural policies per se. Structural and management changes in the farming sector that are
induced by market conditions (e.g. prices of different inputs, consumer demand for different types of meat)
and technological development (e.g. introduction of manure management and application techniques, feed ration improvements) may also be regarded as important factors behind trends in agricultural ammonia emissions.
At the European level, there are two other instruments that target ammonia emissions, but across all economic sectors and not just the agriculture sector alone. These are:

• the National Emission Ceilings Directive 0081/2001 (NECD) requires Member States to have met ceilings
(limits) by 2010 and in the years thereafter. It required an approximate 15% emission reduction for the
EU as a whole by 2010 from 1990 emission levels.
• the Protocol to Abate Acidification, Eutrophication and Ground-level Ozone ( Gothenburg Protocol ) to
the UNECE LRTAP Convention also requires parties to have met emission ceilings by the year 2010. All
EU Member States are signatories to the Protocol except Malta and Estonia.
In addition to ammonia, both instruments also specify individual legally binding 2010 ceilings for sulphur dioxide, nitrogen oxides and non-methane volatile organic carbons (NMVOCs).
Ammonia was also one of the pollutants included under the European Commission’s Clean Air for Europeprogramme (CAFE) that led to the development of the Thematic Strategy on Air Pollution under the6th
Environmental Action Programme in 2006. The aim of the Strategy is to develop long-term, strategic and
integrated policy advice to protect against significant negative effects of air pollution on human health and the
environment. The European Commission is currently reviewing the European Union’s air quality policy, and,
amongst other initiatives, is expected to propose a revised National Emission CeilingsDirective in 2013 at the
latest. A revised directive will build on the findings of the policy review and is likely to set objectives for 2020
and beyond for relevant air pollutants. In the absence of new legislation, however, the NEC Directive remains
in force and requires countries to keep emissions below national ceilings in the years beyond 2010.

Agri-environmental context
In Europe, ammonia emissions mainly occur as a result of volatilisation from livestock excreta, whether this
occurs from livestock housing, manure storage, urine and dung deposition in grazed pastures or after manure
spreading into land. A smaller fraction of NH3emissions result from the volatilisation of NH3from nitrogenous
fertilisers and from fertilised crops.
With regards to emissions from livestock excretions, the production of NH3is closely related to livestock production levels. The characterisation of livestock numbers is therefore the basis of the national agricultural
NH3inventories. However, livestock numbers alone may be misleading if reductions in numbers are due to increased production per animal e.g. dairy cow numbers have decreased in many countries because more milk is
being produced per cow. Hence more recent inventories also take account of changes in N excretion per animal.
73 10 Member States which joined the EU in 2004 are: Poland (PL), Czech Republic (CZ), Cyprus (CY), Latvia (LV), Lithuania
(LT), Slovenia (SI), Estonia (EE), Slovakia (SK), Hungary (HU) and Malta (MT).
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Emissions levels are generically calculated based on estimates of activity data (e.g. livestock numbers within
a country) multiplied by an emission factor that links the level of emissions to the unit of activity data available. The emission factors used in these calculations are selected from either international guidance material or
country-specific research that take into account the specific environmental and management factors applicable
for the respective livestock units in their calculation. A number of different emission factors are therefore used
for a given livestock species, which attempt to take into account the complex interactions that occur between
the various combinations of environmental and management factors which exist. These factors lead to significant regional variations in emissions occurring and which often cannot be adequately reflected by use of default
national methodologies to calculate emissions.
The amount of NH3emitted by livestock can be a function of many variables74 , including:

• properties of the animal manure (itself dependent on the animal feed, and species, age and weight of the
animal)
• for each animal type, the efficiency of the conversion of nitrogen in feed to livestock production (milk,
eggs etc) and hence the nitrogen remaining in the manure and the proportion of that N that is volatised
• whether the animals are housed on a liquid or litter-based manure management system
• manure storage system used (open or covered slurry tank)
• proportion of time spent indoors or grazing by the animal;
• soil properties; and
• the method and rate of application of manure into agricultural land, including the time between application
and incorporation.
The magnitude of NH3emissions that occur as a result of the application of mineral nitrogenous fertilisers will
similarly depend on many factors such as the type of fertiliser used, meteorological conditions and the time of
fertiliser application in relation to the stage of crop canopy, the soil type and pH. Ammonia emissions emitted
from the foliage of growing fertilised plants are generally related to the level of nitrogen fertiliser applied, However, NH3emissions from decomposing plants are uncertain, and are difficult to calculate due to the variable
emissions that occur from this source.
Where possible, countries are recommended to use country-specific emission factors. Country-specific values offer advantages compared to using default values from international guidance material75 as they allow
the differences between countries, with respect to environmental and agricultural practices, to be taken into
account. Increasingly however, countries are performing research into developing, and subsequently using,
regional-specific emission factors. However, research to develop and verify emission factors is both costly and
time consuming and so there is still a general lack of experimental data on both the national and European
scales that would allow improved and more specific methods of calculating emissions to be developed. While the
use of countryand regionalspecific emission factors means a standard methodology is not used by all countries,
the use of such specific factors is considered good practice in estimating emissions as it allows a more detailed,
appropriate methodology to be applied that better reflects national circumstances.

Further Eurostat information
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Environmental statistics and accounts in Europe - 2010 edition
• Farm data needed for agri-environmental reporting
74 EMEP/EEA (2009). EMEP/EEA air pollutant emission inventory guidebook — 2009, Technical report 9//2009. Copenhagen:
European Environment Agency.
75 EMEP/EEA (2009). EMEP/EEA air pollutant emission inventory guidebook — 2009, Technical report 9//2009. Copenhagen:
European Environment Agency.
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Dedicated section
• Agri-environmental indicators (aei)

Source data for tables and figures (MS Excel)
• Download Excel file

Other information
• Commission Communication COM(2006) 508 - Development of agri-environmental indicators for monitoring the integration of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA 18sub

External links
• Database:
• Air pollutant emissions data viewer (LRTAP Convention)
• EU agriculture - Statistical and economic information - 2011
• Other external links:
• European Environment Agency - Air pollution
• European Environment Agency - Climate change
• DG Environment - Air
• DG Agriculture and Rural Development - Agri-environmental indicators
• OECD - Agri-Environmental Indicators and Policies

See also
• Agri-environmental indicators (online publication)
• Agri-environmental statistics
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Air pollution statistics
• Air emissions accounts statistics

Notes
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Agri-environmental indicator - greenhouse gas emissions
Data from October 2012. Most recent data: Further information, Main tables and Database .
This article provides a fact sheet of the European Union (EU) agri-environmental indicator greenhouse gas
emissions . It consists of an overview of recent data, complemented by all information on definitions , measurement methods and context needed to interpret them correctly. The greenhouse gas emissions article is partof a
set of similar fact sheets providing a complete picture of the state of the agri-environmental indicators in the
EU.

Table 1: Emissions from agriculture CH4+N20 (kilotonnes of CO2 equivalents), 2010, EU-27Source: European
Environment Agency
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Figure 1: Methane and nitrous oxide emissions from agriculture sector (kilotonnes of CO2 equivalents), 19902010, EU-27Source: European Environment Agency

Figure 2: Change in numbers of livestock (index 1990=100), 1990-2010, EU-27Source: Country reporting to
UNFCCC GHG National Inventory Submissions
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Figure 3: Change in nitrogenous fertiliser applications (%), 1990-2010, EU-27Source: Country reporting to
UNFCCC GHG National Inventory Submissions

Figure 4: Contribution of agriculture to total GHG emissions (%), 2010, EU-27Source: European Environment
Agency
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Figure 5: Change in aggregated emissions of methane and nitrous oxide from agriculture sector (%), 1990-2010,
EU 27Source: European Environment Agency

Figure 6: Methane emissions from enteric fermentation and manure management (kilotonnes of CO2 equivalents), 2010, EU-27Source: European Environment Agency

Figure 7: Change in emissions of methane from agriculture (%), 1990-2010, EU-27Source: European Environment Agency
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Figure 8: Nitrous oxide emissions from agricultural soils and manure management (kilotonnes of CO2 equivalents), 2010, EU-27Source: European Environment Agency

Figure 9: Change in emissions of nitrous oxide from agriculture (%), 1990-2010, EU 27Source: European
Environment Agency

Figure 10: Aggregated emissions of CH4 and N2O per utilised agricultural area (kilotonnes CO2 equivalent per
1000 ha), 2010, EU-27Source: European Environment Agency
The agri-environmental indicator Greenhouse gas emissionsmeasures theaggregated annual emissions from
agriculture of methane (CH4) and carbon dioxide (N2O). Emissions are shown relative to data for the year 1990
and are expressed as CO2equivalents .
Main Indicator:
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• GHG emissions from agriculture (kilotonnes ofCO2equivalents per year)
Supporting Indicator:

• Share (%) of agriculture in GHG emissions

Main statistical findings
Key messages
• The agriculture sector produced 461567 kilotonnes of CO2equivalent of greenhouse gases in 2010, around
10% of the total EU emissions (excluding Land Use, Land Use Change and Forestry (LULUCF) net
removals) for that year. Emissions from the agricultural sector have declined by 22% since 1990.
• The reduction in greenhouse gas emissions has been mainly due to a 23% reduction in nitrous oxide
emissions from agricultural soils due to a decrease in the use of nitrogenous fertilisers , and a 22% decrease
in methane enteric fermentation emissions caused by a reduction in livestock numbers.

Assessment
Total emissions from the EU agricultural sector The agriculture sector produced 461567 kilotonnes
ofCO2equivalent of non-CO2greenhouse gases in 2010, a 22% reduction compared with 1990 emissions. Between 1990 and 2010, emissions of methane and nitrous oxide from agriculture decreased by 20% and 24%,
respectively (Figure 1, Figure7, Figure9). The majority of this reduction was due to the combination of reduced
nitrous oxide emissions from agricultural soils that decreased by 23% mainly due to a decline in the use of
nitrogenous fertilisers, and reduced methane enteric fermentation emissions that decreased by 22%, due to an
overall reduction in livestock numbers i.e. cattle and sheep (Figure2 and Figure 3). In 2010, the EU agriculture
sector contributed 10% of the total EU greenhouse gas emissions (Figure 4). While many of the emission reductions have been achieved through reducing agricultural output, this was most likely offset, at least in part,
by increased production elsewhere outside the EU. The import of food and drink into the EU has for example
increased significantly since 1990. In addition, much of the EU livestock sector is heavily dependent on imported
feed .
Although the total decrease in agricultural non-CO2emissions across the EU-27 was -22% between 1990 and
2009, individual Member States showed widely varying trends (Figure 5). Based on the official data reported by
the Member States, Bulgaria (-66%), Estonia and Latvia (both -62%) report the largest reductions in percentage terms. In contrast, Spain (+7%) and Cyprus (+3%) are the only two Member States for which emissions
of greenhouse gases from agriculture increased between 1990 and 2010. The increases observed for these latter
Member States are largely due to increased numbers of livestock in these countries during this time, particularly
swine (Cyprus) and cattle, swine and poultry (Spain).

Methane emissions from the EU agricultural sector Enteric fermentation of feed in the stomachs of
livestock (particularly cattle) is the largest single source of CH4in the EU-27. Emissions of methane across the
EU-27 from agriculture decreased by 50082 kilotonnes of CO2equivalents between 1990 and 2010, a reduction
of 20% compared with 1990 levels. Emissions from the two major sources of methane, enteric fermentation and
manure management showed a 22% and a 15% decrease, respectively. The main factor behind the absolute
reduction in emissions has been the economic transformation in newer EU Member States and reduced numbers
of ruminant livestock (i.e. cattle and sheep) due to CAP reform providing more incentives for greater efficiencies
in the livestock sector (e.g. a 26% decrease in cattle numbers has occurred across the EU-27 between 1990 and
2010, sheep numbers have decreased more, by 33%) (Figure 2).
The share of methane emissions that occur from enteric fermentation or manure management also varies between
Member States (Figure 6). France is the largest emitter of methane from enteric fermentation and accounted for
19% of all EU-27 emissions of CH4from this source in 2010. Germany and the United Kingdom followed, with
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a 14% and 10% share, respectively. Differences between countries are generally due to the types and numbers
of livestock held within each country coupled with other factors such as climatic and stock feed differences.
Across the EU-27, almost all countries reduced emissions of CH4from agriculture between 1990 and 2010.
In relative terms, Bulgaria (-74%) and Latvia (-68%) had the largest percentage decreases during this period
(Figure 7). Cyprus (+20%), Spain (+15%), Portugal (+3.4%), Luxembourg (+2.3%) and Greece (+0.2%) were
the only Member States that reported increased methane emissions during this period. The larger increases in
methane emissions observed in Cyprus and Spain are at least partially linked to increases in ruminant animal
numbers (cattle and/or swine, respectively) that occurred between 1990 and 2010.

Nitrous oxide emissions from the agricultural sector Nitrous oxide emissions from agricultural soils are
the largest source of N2O in the EU-27. Emissions of N2O from this source have decreased by 23% between
1990 and 2010, largely due to a general lower use of nitrogen fertiliser on farmland in the majority of Member
States during this period (Figure 3).
Emissions of nitrous oxide varied widely across the Member States between 1990 and 2010 (Figure 8). In
absolute terms, France as the leading agriculture producer in the EU is the largest emitter of N2O, responsible
for 20% of all EU-27 agricultural emissions of N2O in 2009. Germany (16%), the United Kingdom (11%) and
Poland (9%) are also significant emitters.Four Member States have reported large reductions of N2O from the
agriculture sector between 1990 and 2010, reducing emissions by 55% or more (Figure 9): Estonia (-61%),
Bulgaria (59%), Latvia (-56%) and Slovakia (-56%).
Changes in agricultural practices in a number of Member States have led to relative differences in the amount
of N2O emitted. However it is necessary to interpret trends of N2O emissions in the Member States with care
as a number of countries have methodological problems with estimating N2O emissions from agricultural soils.

Greenhouse gas emissions per utilised agricultural area (UAA) Figure10 shows the aggregated emissions of CH4and N2O expressed per utilised agricultural area (UAA) . This analysis provides one measure of
the intensity of agricultural activity within a country, and illustrates how the varying land use and agricultural
practices across the EU-27 results in variations in emissions intensity occurring. Three Member States, the
Netherlands, Malta and Belgium have significantly higher emissions per UAA than the other EU-27 Member
States, and more than twice that of the EU-27 average, which reflects the higher intensification of agricultural
activities within these three countries.

Data sources and availability
Indicator definition
Aggregated annual emissions from agriculture of methane (CH4) and carbon dioxide (N2O). Emissions are
shown relative to data for the year 1990 and are expressed as CO2equivalents.

Measurements
Main indicator:

• GHG emissions from agriculture (kilotonnes of CO2equivalents per year)
Supporting indicator:

• Share (%)of agriculture in GHG emissions
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AEI 05 - Mineral fertiliser consumption

AEI 10.2 - Livestock patterns

AEI
12
tion/Extensification

Intensifica-

AEI 08 - Energy use

AEI 11.1 - Soil cover

AEI 15 - Gross nitrogen balance

AEI 09 - Land use change

AEI 11.2 - Tillage practices

AEI 18 - Ammonia emissions

AEI 10.1 - Cropping patterns

AEI 11.3 - Manure storage

AEI 26 - Soil quality

Links with other indicators
This indicator has links to a number of other AEI indicators that describe developments in some of the main
contributory factors that affect emissions of greenhouse gases from the agricultural sector. In particular indicators AEI 05- Mineral fertiliser consumption, AEI10-Cropping/livestock patterns, AEI11 - Farm management
practices, AEI 12 -Intensification and extensification and AEI15 -Gross nitrogen balance are of relevance, showing trends in such issues as fertiliser use, and changes to agricultural management and practice etc. which are
all underlying factors that can impact upon the level of greenhouse gases emitted from the agricultural sector.
The indicator is also closely linked to AEI 18 - Ammonia emissions.

Data used and methodology
Emissions data used in this indicator is from the official national total and sectorial greenhouse gas emissions
data submissions reported annually by Member Statesto United Nations Framework Convention on Climate
Change (UNFCCC) , EU Greenhouse Gas Monitoring Mechanism and EEA European Environment Information and Observation Network (EIONET) . For the EU, the data are compiled by the EEA in the report (and
related database) “European Union Greenhouse Gas Inventory 1990-2010 and Inventory Report 2012” 76 . The
supporting livestock and fertiliser use data are also from the 2012 annual official national greenhouse gas data
submissions under the EU Greenhouse Gas Monitoring Mechanism and EEA/EIONET. Utilised agricultural
area (UAA) data are from European Commission , DG Agriculture and Rural Development - EU agriculture Statistical and economic information - 2011 . Recommended default methodologies for emission data collection
are compiled in the IPCC Guidelines for National Greenhouse Gas Inventories , supplemented by the “ Good
Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories ”.
Each country estimates GHG emissions basedon volume of activities (e.g. livestock numbers, agricultural
practices) and associated emission factors.The annual aggregated emissions of CH4and N2O are weighted using
their respective 100-year Global Warming Potential (GWP) coefficients (21 for CH4, 310 for N2O). Data are
expressed in kilotonnes CO2equivalent. Carbon dioxide emissions do not include emissions from fossil fuel combustion sources that arise from agricultural-related processes such as transport, greenhouse heating and grain
drying. Such sources are inventoried in Intergovernmental Panel on Climate Change (IPCC) under the Energy
section, but the individual contribution of agriculture is not inventoried. Under the agreed international guidelines for estimating emissions of greenhouse gases, countries are encouraged to use country-specific methods
wherever possible as this leads to improved emission estimates. The different methods used by countries can
sometimes mean that data are not fully comparable between countries. Care should therefore be taken when
analysing the trends between countries.

Context
Sustainable development and the integration of environmental considerations into European Commission policy
instruments are long-term objectives for the EU, as expressed for example in the 6th Environmental Action
Programme and the EU Sustainable Development Strategy . In recent years there has been a growing awareness of the need to consider the concepts of sustainable development with respect to agricultural processes, a
number of which can have a damaging effect on the environment. Globally, the ultimate objective of Convention (UNFCCC) and any related legal instruments that the Conference of the Parties may adopt is to achieve
stabilisation of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system. Such a level should be achieved within a time-frame sufficient
76 EEA (2012). Annual European Union Greenhouse gas Inventory 1990-2010 and Inventory Report 2012. Technical report No.
3/2012. European Environment Agency, Copenhagen
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to allow ecosystems to adapt naturally to climate change, to ensure that food production is not threatened and
to enable economic development to proceed in a sustainable manner.
The ’greenhouse effect’ is the term commonly used to describe the natural process through which atmosphere
gases absorb and re-radiate infrared radiation from the earth’s surface, and which is largely responsible for life
on earth. It is generally accepted that human activities, such as the combustion of fossil fuels, are altering
the composition of gases in the atmosphere, which could cause heat that would normally be radiated out to
be retained. The UNFCCC, through its Kyoto protocol , presently covers 6 main greenhouse gases: carbon
dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulphur hexafluoride (SF6) . However, emissions of all greenhouse gases are of concern because of their global
warming potential.
Like any other economic sector the agriculture sector produces greenhouse gases and is a major source of
the non-CO2greenhouse gases methane and nitrous oxide. Both of these gases are many times more powerful
greenhouse gases than CO2. In addition, agriculture can significantly affect GHG balances through emissions
and removals of CO2by soils and biomass and through the emissions of GHG precursors such as ammonia,
and can further affect radiative forcing through the emission of dust and aerosols or by changing the surface
albedo (reflectivity of the land surface). The annual agricultural emissions of methane, nitrous oxide and carbon dioxide may be aggregated and weighted by their global warming potentials (GWP). The global warming
potential (GWP) of a greenhouse gas is defined as the ratio of the time-integrated radiative forcing from the
instantaneous release of 1 kg of a substance relative to that of 1 kg of a reference gas (in this instance, carbon
dioxide). GWP values used throughout this indicator factsheet are the 100-year GWPs recommended by the
IPCC in the Second Assessment Report , which comply with current international reporting standards under
the UNFCCC and the Kyoto protocol. Methane has a 100 year GWP of 21, meaning that methane is effectively
21 times more powerful a greenhouse gas than CO2over this time period. Nitrous oxide has a GWP of 310 over
a 100 year time span and is therefore 310 more powerful in terms of its global warming potential than CO2.
Since 1990, the main factors which have influenced EU emissions of greenhouse gases from the agriculture
sector, aside from general underlying economic trends, have been regulatory instruments such as the reforms
of the common agricultural policy (CAP) , and implementation of the Nitrates Directive . These have both
had the indirect effect of changing agricultural practices across the EU, and have, for example, led to a general
reduced use of nitrogenous fertilisers and lower livestock numbers across the EU. In turn, such changes lead
to specific environmental impacts occurring. In the case of the reduced livestock numbers, EU greenhouse gas
emissions from e.g. cattle and sheep enteric fermentation have consequently been reduced.

Policy relevance and context
Internationally, the need to avoid and mitigate the potential consequences of climate change are being addressed
through the UNFCCC, but climate change is also an issue of high priority within the EU itself. Under the UNFCCC, industrialised countries that have signed the Kyoto Protocol (the so-called Annex 1 Parties ) have agreed
emission reduction targets for a basket of six greenhouse gases, including methane and nitrous oxide, the two
main greenhouse gases produced from the agriculture sector. The emission targets for each Party have to be
achieved over the 5 year period of the Kyoto Protocol’s first commitment period(2008 - 2012). In addition, the
15 pre-2004 EU Member States ( EU-15 region ) also have a joint emission reduction target of 8% below 1990
levels by 2008–2012, while most 12 Member States which joined the EU in 2004 and 200777 have targets of -6
to -8% from their base years (mostly 1990).
The European Union has also acknowledged the requirement to extend emission reductions of greenhouse gases
beyond the initial Kyoto commitments in order to help limit the change in average global temperatures compared to pre-industrial temperatures to 2oC. The EU’s energy and climate change legislation package , finalised
in 2009, sets an overall target of a 20% reduction by 2020 compared to 1990 for the EU-27 Member States.
Emissions from sectors not included in the Emissions Trading System (EU ETS) - such as agriculture, transport,
housing and waste will be cut by 10% overall from 2005 levels under the EU Effort Sharing Decision . The EU
has also pledged to increase its emissions reduction to 30% by 2020, on condition that other major emitting
countries in the developed and developing world commit to do their fair share under a future global climate
agreement.
77 12 Member States which joined the EU in 2004 and 2007 (EU-N12) are: Poland (PL), Czech Republic (CZ), Cyprus (CY),
Latvia (LV), Lithuania (LT), Slovenia (SI), Estonia (EE), Slovakia (SK), Hungary (HU), Malta (MT), Bulgaria (BG) and Romania
(RO).
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Agriculture is one of the economic sectors to which the EU’s international commitment under the Kyoto Protocol to reduce emissions of greenhouse gases by 8% from 1990 levels applies. However, the 8% reduction target
is for the EU-15 as a whole, and so is not necessarily applicable to each individual economic sector, or to each
greenhouse gas species. There are no specific emission reduction targets set for any of the greenhouse gases or
individual sectors. The same applies to the EU-27’s own legislative targets – Member States are able to reduce
emissions across any of the applicable sectors in order to reach their overall reduction commitments. There is
no target for the EU-27 grouping of Member States under the Kyoto Protocol.
Aside from general underlying economic trends, which can affect the level of greenhouse gas emissions, a number
of European Commission policy instruments have also indirectly affected emissions from the agriculture sector
since 1990. For example, the reforms of the EU common agriculture policy (CAP) (aimed at changing the
methods in which Member States support their farm sectors) and the implementation of the Nitrates Directive
(aimed amongst others at reducing water pollution) have already led to changes in farming practices. These
changes include a decrease in the use of nitrogenous fertilisers (causing a reduction of nitrous oxide emissions
from agricultural soils) and decreases in the numbers of certain livestock including cattle (causing a reduction
of methane emissions from enteric fermentation).
Most EU Member States expect greenhouse gas emission reductions in the future from the agriculture sector. It is expected that these savings will occur through implemented and existing policies, as well as additional
regulatory, economic and fiscal measures. In particular regulatory policies and measures are regarded as being
important mechanisms through which agricultural greenhouse gas emissions can be reduced. There are important differences between emission reductions achieved through reducing activities (such as reducing heads
of livestock) versus reductions achieved through reducing emission intensity of production (i.e. emitting less
per unit of production). The latter requires important scientific and technological advances, and also more
sophisticated inventory and monitoring systems to quantify and monitor the reductions.

Agri-environmental context
The environmental and agricultural impacts of greenhouse gas emissions are linked to the mounting evidence
that emissions of greenhouse gases are causing global and European surface air temperature increases, resulting
in climate change.78 The potential consequences at the global level of further increased temperatures may include
rising sea levels, more frequent occurrences of ’extreme’ weather events such as floods and droughts, changes in
biota and food productivity and increases of infectious diseases.79 These effects may subsequently have impacts
on socio-economic sectors, such as agriculture and on water resources.
Relatively small changes in climate can cause large changes in agricultural productivity to occur80 . The current
differences between productivity between southern and northern Europe are likely to increase under climate
change. In the south, if high-temperature crop thresholds are exceeded then there will be a higher risk of crop
failure. In contrast, if climate change in northern Europe results in a longer and warmer growing season, it
may be necessary to grow a wider range of crops than is currently possible. Similarly, the inter-annual variability of crop yields and quality is expected to be very sensitive to climatic variation. If crop production is
affected by water shortages, such as in regions of southern Europe, increases in the year-to-year yield variability are expected as well as reduced mean yields, adversely affecting the concerned specific market sectors
and the ecosystems of the concerned river basins. The risk of low yields may possibly be mitigated in some
circumstances through changing varieties and altering sowing dates81 . The issue of possible climate change
leading to changes in cultivated crop species and its effect on future water use is described in detail in AEI
7 - Irrigation . For example, the irrigated maize belt could move northwards if a warmer climate occurs.
However, decreasing water reserves can also represent a threat to permanent cultures as well – in more and
more southern regions, wine and olive producers maintain their activity exclusively with irrigation systems’ help.
78 IPCC (2001). Third Assessment Report: Climate Change 2001: The Scientific Basis. Contribution of Working Group I to the
Third Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). J. T. Houghton, Y. Ding, D.J. Griggs, M.
Noguer, P. J. van der Linden and D. Xiaosu (Eds.) Cambridge University Press, UK. pp 944.
79 IPCC (1995). IPCC Second Assessment Report: Climate Change 1995. A Report of the Intergovernmental Panel on Climate
Change. IPCC, Geneva, Switzerland.
80 European Commission (1999). Agriculture, Environment, Rural Development: Facts and Figures - A Challenge for Agriculture.
A EUROSTAT, DG Agriculture and DG Environment publication.
81 European Commission (1999). Agriculture, Environment, Rural Development: Facts and Figures - A Challenge for Agriculture.
A EUROSTAT, DG Agriculture and DG Environment publication.
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As noted earlier, agriculture is one of the sectors that contribute to greenhouse gas emissions. According
to the UNFCCC emissions accounting framework , the emissions of greenhouse gases from agriculture are categorised into the following sources:

• enteric fermentation (CH4)
• manure management (CH4, N2O)
• rice cultivation (CH4)
• agricultural soil management (CO2CH4, N2O, but not including CO2emissions/removals resulting from
changes in soil carbon stocks, which are covered under the LULUCF sector)
• prescribed burning of savannahs (CH4, N2O)
• field burning of agricultural residues (CH4, N2O)
Methane emissions mainly occur from enteric fermentation in ruminant animals (e.g. cattle and sheep) and
some non-ruminant animals (e.g. pigs and horses), and from the decomposition of manure under anaerobic
conditions. The production of methane is therefore closely related to livestock production. The amount of
methane emitted by livestock is commonly calculated as the number of animals multiplied by an emissions rate
per animal, although more advanced methods based on process modelling are encouraged. The emission rates
used mainly depend on the type of digestive system of the animal, the age, weight and energy consumption of
the animal, and the quality and quantity of its feed intake. Emissions of CH4from manure are calculated based
on the amount of manure produced (based on the type and number of animals) and the proportion of manure
that decomposes anaerobically (itself dependent on climate and manure management and storage practices).
These anaerobic conditions often occur when large numbers of animals are managed in confined areas (e.g. dairy
farms, beef feedlots, and pig and poultry farms).
In contrast, emissions of nitrous oxide are generated during manure storage when manure nitrogen is converted into nitrous oxide, and by the conversion of nitrogen in the soil (for which synthetic fertilisers , animal
waste, sewage sludge applications, biological N-fixation and crop residues may be the source). The category
’agricultural soils’ includes emissions from manure after spreading on soils, but excludes emissions due to manure handling. These latter emissions are included in the category ’manure management’.
Emissions to and removals from the atmosphere of CO2result from changes in soil carbon content in grassland and cropland under agricultural practices, and from the change of land use (conversion of grassland to
and from cropland, or to and from other uses). While cropland is a source of CO2emissions, grassland is, on
average, a sink for CO2. Such emissions of CO2arising from land use, land use change and forestry (LULUCF)
sector are not included in this factsheet.
There are a number of possible farm management practices that can potentially reduce emissions of agriculture greenhouse gases below current levels. The measures vary in cost-effectiveness and practicality, but
include options such as optimisation of fertiliser application rates, continuation of non-fertilised set-aside areas,
improved feed conversion efficiency by optimising livestock diets, improved animal productivity and rumen efficiency through use of feed additives and breeding, better control of manure management systems to reduce the
extent of anaerobic decomposition, and controlling anaerobic digestion by covering manure and slurry lagoons
and capturing the methane given off for flaring or heating/power purposes82 . Measures to reduce CO2emissions
from soils or to enhance carbon sequestration include the maintenance of permanent pasture, conservation
tillage, appropriate crop rotation and cover crops.
Farm management practices for agricultural land are important for reducing emissions of N2O, as they have a
direct influence on nitrogen availability through for example, fertiliser applications, crop selection and breeding.
Introduction of appropriate management techniques through CAP reform or national policies provides an important opportunity for N2O mitigation in agriculture. The decrease in fertiliser use seen in the EU-27 (Figure
3) is partly due to the effects of the 1992 CAP reform and the subsequent shift away from production-based
support mechanisms to direct area payments for arable production, but also to a sharp reduction in agricultural production after 1989 in the new EU Member States. The former has encouraged an optimisation of
82 Bates, J (2001). Economic evaluation of emission reductions of nitrous oxides and methane in agriculture in the EU. Bottomup analysis. Feb 2001. Economic Evaluation of Sectoral Emission Reduction Objectives for Climate Change. Study for DG
Environment.
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farm management processes, and led to an overall reduction in fertiliser use. Additionally, fertiliser reduction
has occurred via implementation of the Nitrates Directive by Member States which has encouraged a more
careful approach to the application rates of nitrogen fertilisers (including improved application technologies),
and to extensification measures included in various agro-environment programmes.83 Nitrous oxide emissions
can in some situations also increase as a result of changes made to farming practices. For example, in order
to reduce ammonia emissions (total emissions of which are limited under the EU National Emission Ceilings
Directive ), one mitigation option for countries is to phase out manure spreading onto land in favour of direct
soil incorporation of manure into the soil. However, while ammonia emissions are reduced, the side effect of
this measure can be to increase the amount of manure digestion that occurs under anaerobic conditions, and so
N2O emissions can increase as a result.84
Increasing production or rumen efficiency is one method of reducing methane emissions from enteric fermentation. If production is increased, the amount of product (milk or meat) produced per unit of feed intake will
increase. Increasing rumen efficiency will decrease the amount of methane produced for a given feed intake.
However, this can only be quantified in official emission inventories if sophisticated emission estimation methods
are used. The choice of manure management method is the key to whether manure digestion is predominantly
aerobic or anaerobic, and therefore whether CO2or CH4is evolved. Covering manure and slurry lagoons for
example, allows manure to be stored in anaerobic conditions and methane to be recovered as biogas. This can
either be flared, turning it into CO2(which has the advantage of a lower GWP than CH4), or can be used in a
heat recovery system thus saving the use of conventional fossil fuel.

Further Eurostatinformation
Publications
• Agriculture, fishery and forestry statistics — Main results – 2010-11 - 2012 edition
• Driving forces behind EU-27 greenhouse gas emissions over the decade 1999-2008 - Statistics in focus
10/2011
• Environmental statistics and accounts in Europe - 2010 edition
• Figures for the future - 2012 edition
• Sustainable developmentin the European Union - 2009 monitoring report on the EU sustainable development strategy Sustainable development in the European Union

Database
• Agri-environmental indicators (aei) , see:
Pressures and risks (aei_pr)
Greenhouse gas emissions from agriculture (data source: EEA) ( aei_pr_ghg )

Dedicated section
• Agri-environmental indicators (aei)

Source data for tables and figures (MS Excel)
• Download Excel file
83 European

Commission (2012). Agriculture in the European Union Statistical And Economic Information 2011. European
Union Directorate-General for Agriculture and Rural Development.
84 Olivier, J. G. J. Thomas, R., Brandes, L.J., Peters, J.A.H.W., and Coenen, P.W.H.G. (2002). Greenhouse gas emissions in the
Netherlands 1990–2000. National Inventory Report 2002, RIVM Report 773201 006/2002, Bilthoven.
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Other information
• Commission Communication - Development of agri-environmental indicators for monitoring the integration
of environmental concerns into the common agricultural policy
• Commission Staff working document accompanying COM(2006)508 final
• Corresponding IRENA Fact sheet: IRENA 19 , IRENA 34.1

External links
• Database:
• EEA greenhouse gas - data viewer
• EU agriculture - Statistical and economic information - 2011
• Other external links:
• European Environment Agency - Climate change
• European Enviroment Agency - Annual European Union greenhouse gas inventory 1990-2009 and
inventory report 2011
• United Nations Framework Convention on Climate Change (UNFCCC)

See also
• Agri-environmental indicators (online publication)
• Agri-environment indicators - essential tools to assess EU agricultural policy (Sigma article)
• Agri-environmental statistics
• Air emissions accounts statistics
• Climate change - driving forces
• Climate change statistics
• Europe 2020 headline indicators
• Sustainable development - Climate change and energy

Notes
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Farm structure statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Agricultural holdings, 2000-2010 - Source: Eurostat (ef_ov_kvaa) and (ef_kvaareg)

Table 2: Output, labour force and livestock, 2000-2010 - Source: Eurostat (ef_ov_kvaa) and (ef_kvaareg)
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Map 1: Average utilised agricultural area per holding, 2010 (1) - Source: Eurostat (ef_kvaareg)
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Table 3: Farm labour force, 2010 - Source: Eurostat (ef_lflegaa), (ef_lfwtime) and (ef_mpmanaa)

Table 4: Land use, 2010 - Source: Eurostat (demo_r_d3area), (ef_oluft) and (ef_lu_ovcropaa)
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Figure 2: Utilised agricultural area by land use, EU-27, 2010 (1)(% share of utilised agricultural area) - Source:
Eurostat (ef_oluft) and (ef_lu_ovcropesu)
The structure of agriculture in the Member States of the European Union (EU) varies as a function of differences
in geology, topography, climate and natural resources, as well as the diversity of regional activities, infrastructure and social customs. The survey on the structure of agricultural holdings, also known as the farm structure
survey (FSS) , helps assess the agricultural situation across the EU, monitoring trends and transitions in the
structure of agricultural holdings , while also modelling the impact of external developments or policy proposals.
This article presents some statistics from the most recent farm structure survey that was conducted as a
census in 2009/10 and compares these with results from the previous farm structure survey in 2007 and the
previous census in 2000. It should be noted that some methodological and legislative changes occurred between
the 2007 and 2010 surveys: in some Member States (for example, the Czech Republic, Germany, Slovakia and
the United Kingdom) there was a reduction in the coverage of the survey that resulted from an increase in the
minimum size threshold for agricultural holdings.

Main statistical findings
Developments between 2000 and 2010
In the last decade there has been a general tendency for a reduction in the number of agricultural holdings in
the EU. For the 16 EU Member States for which 2000 and 2010 census results were available at the time of
writing (see Table 1), the total number of holdings fell by an average of 26.3%. This downward tendency can
be seen in all 16 of these Member States; there were particularly fast structural changes in Slovakia, Hungary,
Latvia and Germany; as noted above this may reflect methodological as well as structural changes.
A comparison of the 2010 census results with the most recent farm structure survey from 2007 suggests this
structural change remains an ongoing process; for these two reference periods data are available for all EU
Member States except for Belgium, Luxembourg, Romania and the United Kingdom. Most countries recorded
a fall in their respective number of holdings between these two survey years, as the only exceptions were Ireland,
Malta and Portugal85 , where the number of holdings was higher in 2010 than in 2007.
Based on the latest available data (either 2007 or 2010), there were around 12 million agricultural holdings
within the EU-27 . Within the 23 Member States for which 2010 results are available with an analysis by
economic size (Belgium, Luxembourg, Romania and the United Kingdom not available) there were 7.8 million
agricultural holdings, among which 5.3 million (or 67.9%) had a standard output in excess of EUR2000. For
these 22 Member States the number of agricultural holdings with a standard output above EUR2000 was 7.8%
lower in 2010 than it was in 2007, whereas the total number of holdings was 16.4% lower; the difference between
these two rates reflects the impact of methodological changes combined with a possibly higher contraction in
the number of the smallest holdings (with a standard output below EUR2000).
85 The increase in the number of agricultural holdings in Portugal is related to the fact that the 2007 survey was based on a
sample from the register produced by the 1999 census; the eight year gap between the 1999 census and the 2007 sample survey led
to results that were influenced by the relatively outdated register.
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Based on the latest available data (either 2007 or 2010), the utilised agricultural area (UAA) in the EU-27
was approximately 172 million hectares (around 37% of the total land area), giving an average size of 14.3
hectares per agricultural holding. Map 1 provides a more detailed country analysis of the average size of agricultural holdings.
Just less than half of the 23 Member States for which 2010 results are available recorded an increase in the
utilised agricultural area between 2007 and 201086 ; collectively there was no change (-0.1%) in the total utilised
agricultural area of these 23 Member States. By far the largest relative increase between 2007 and 2010 was
in Bulgaria (46.7%), followed by Ireland (20.6%), Hungary and Malta (both 10.8%); one of the most notable
contractions in utilised agricultural area was in Cyprus (-18.9%). Between 2000 and 2010 (data available for
16 Member States), the utilised agricultural area increased 25.4% in Latvia and 12.3% in Ireland, while it fell
15.1% in Austria and 12.2% in Slovakia.
As well as determining the size of farms in terms of their agricultural area the economic size can be determined by reference to the standard output , in other words the value of agricultural output at farm-gate price.
Based on this measure, agricultural output increased (in current price terms) between 2007 and 2010 in nearly
all of the EU Member States, most notably in Slovakia, Latvia, Portugal, Italy and Estonia, where growth above
20% was observed. Nevertheless, between 2007 and 2010 standard output contracted in Cyprus and Germany,
while in Sweden it was more or less unchanged.
The farm labour force fell in all 16 Member States for which 2000 and 2010 results are available. The overall
change during these ten years ranged from -11.7% in Germany to -41.8% in Finland, with Ireland (-1.8%) above
this range and Slovakia (-58.9%) below it. Most of the 23 Member States for which 2010 data are available also
recorded a fall in their respective farm labour forces when compared with the situation in 2007, the exceptions
being Malta (a 15.4% increase), Ireland (12.1%), Portugal (7.5%) and Hungary (5.0%). The largest declines in
the agricultural labour force between 2007 and 2010 were in Slovakia, Austria, Cyprus and Italy, all of which
saw the labour force contract by at least one quarter. Collectively there was a 14.2% fall in the agricultural
labour force between 2007 and 2010 among the 23 Member States with data available for both years. Based on
the latest available data (either 2007 or 2010), the agricultural labour force in the EU-27 was equivalent to 10.4
million annual work units (AWU) .
The total number of livestock units increased between 2000 and 2010 by 12.8% in Denmark and by 6.6%
in Latvia; these were the only two Member States to record an increase in the number of livestock units among
the 16 Member States with data for 2000 and 2010. The largest contractions in livestock between these years
were recorded for Slovakia and Hungary.
Developments between 2007 and 2010 for the number of livestock units were quite similar to those recorded for
the utilised agricultural area: a small minority of Member States recorded an increase in livestock units and
the majority of countries a decline; there was little overall change for these 23 Member States (-0.6%) when
considered together. The largest relative increases in livestock numbers between 2007 and 2010 were in Portugal
(8.7%) and Denmark (7.4%), while the largest declines were in Cyprus (-18.6%), the Czech Republic and Malta
(both -16.1%).

The farm labour force
The total farm labour force in the EU-27 was the equivalent of 10.4 million annual working units (AWUs)
in 2010 (including data for 2007 for Belgium, Luxembourg, Romania and the United Kingdom), of which 9.6
million (92%) were regular workers (see Table 3). Agriculture remains very much a family-oriented activity in
the majority of EU Member States; nearly four fifths (78%) of the total agricultural labour force were farm
holders or members of their family. The main exceptions were Slovakia (28%) and the Czech Republic (22%),
where there is a different ownership structure, as well as France (44%). Just over one third (35%) of the regular
agricultural labour force in the EU-27 was female, although in the Baltic Member States and Austria this share
was closer to half, peaking at 48% in Latvia. Among EU-27 agricultural holders, the vast majority (97.1%)
were natural persons; France alone accounted for around half of the holdings in the EU-27 that were under the
control of legal entities or groups.
86 In the case of Bulgaria, Germany, Ireland, France, Hungary and Slovenia common land area was included for the first time in
the 2010 survey; common land is excluded in the case of the Greece (1.7 million hectares) and the United Kingdom (2.4 million
hectares).
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Agricultural land use
Two fifths (an estimated 40.1%) of the total land area of the EU-27 was utilised agricultural area in 2010 (again
including data for 2007 for Belgium, Luxembourg, Romania and the United Kingdom). This proportion rose
to nearly three quarters (73.0%) of the land area in Ireland and was close to two thirds of the total (66.3%) in
the United Kingdom, but was less than one tenth of the total in Sweden and Finland (both 7.5%).
Arable land (which includes cereals and other arable land) accounted for three fifths (60.0%) of the utilised
agricultural area in the EU-27 (see Figure 2), with permanent grassland (which is composed of pasture, meadow
and rough grazing) accounting for 32.6%. Permanent crops , such as vineyards, olive trees and orchards, accounted for a 6.1% share and kitchen gardens around 0.2%.

Data sources and availability
A comprehensive farm structure survey is carried out by EU Member States every ten years (the full scope
being the agricultural census) and intermediate sample surveys are carried out three times between these basic
surveys. The EU Member States collect information from individual agricultural holdings, covering:

• land use;
• livestock numbers;
• rural development (for example, activities other than agriculture);
• management and farm labour input (including age, sex and relationship to the holder).
The survey data are aggregated to different geographic levels (countries, regions, and for basic surveys also
districts) and arranged by size class, area status, legal status of holding, objective zone and farm type.
In preparation for the 2010 survey a new legal basis was developed: Regulation (EC) 1166/2008 of the European Parliament and of the Council of 19 November 2008 on farm structure surveys and the survey on
agricultural production methods.
The basic unit underlying the survey is the agricultural holding, a technical-economic unit under single management engaged in agricultural production. Until 2007 the survey covered all agricultural holdings with a
utilised agricultural area (UAA) of at least one hectare (ha) and those holdings with a UAA of less than one
hectare if their market production exceeded certain natural thresholds. Under the new legislation, the minimum
threshold for agricultural holdings changed from one hectare to five hectares for the 2010 survey. The new five
hectare threshold was adopted in the Czech Republic, Germany and the United Kingdom. In Luxembourg the
threshold was changed to three hectares, in Sweden to two hectares and in the Netherlands the threshold was
of a minimum of EUR3000 of standard output (see below for more details).
The new legislation also changed the coverage of the survey from 99% of the standard gross margin to 98% of
the UAA (excluding common land) and 98% of the livestock. Common land (land shared by several holdings)
is not included in the UAA in the case of Bulgaria, Germany, France, Greece, Ireland, Hungary, Slovenia and
the United Kingdom. In all other countries it either does not exist or has been included in the survey.
The standard output of an agricultural product (crop or livestock) is the average value of the agricultural
output at farm-gate prices, in euro per hectare or per head of livestock. There is a regional coefficient for each
product based on an average value over five years. Until 2007 the farm structure survey used the standard gross
margin to classify agricultural holdings by type of farming and by economic size but this was replaced by the
concept of standard output for the 2010 census. It should be noted that the standard output excludes direct
payments.
The farm labour force is made-up of all individuals who have completed their compulsory education (having reached school-leaving age) and who carried out farm work on the holding under survey during the 12
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months up to the survey day. The figures include the holders, even when not working on the holding, whereas
their spouses are counted only if they carry out farm work on the holding. The holder is the natural person
(sole holder or group of individuals) or the legal person (for example, a cooperative or other institution) on
whose account and in whose name the holding is operated and who is legally and economically responsible
for the holding – in other words, the entity or person that takes the economic risks of the holding; for group
holdings, only the main holder (one person) is counted. The regular labour force covers the family labour force
and permanently employed (regular) non-family workers. The family labour force includes the holder and the
members of his/her family who carried out farm work (including all persons of retiring age who continue to
work on the holding). One annual work unit (AWU) corresponds to the work performed by one person who is
occupied on an agricultural holding on a full-time basis. Full-time means the minimum hours required by the
national provisions governing contracts of employment. If these provisions do not explicitly indicate the number
of hours, then 1800 hours are taken to be the minimum (225 working days of eight hours each).

Context
Rural development policy aims to improve: competitiveness in agriculture and forestry; the quality of the environment and countryside; life in rural areas; and the diversification of rural economies. As agriculture has
modernised and the importance of industry and more recently services within the economy has increased, so
agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas. The common agricultural
policy (CAP) is due to be reformed by 2013 and this is likely to have an impact on rural development policies.
The farm structure survey continues to be adapted with the aim of trying to provide timely and relevant data
to help analyse and follow these developments. More information on the reform of the CAP is provided in the
introductory article for agriculture, forestry and fisheries introduced .

Further Eurostat information
Publications
• Agricultural statistics - Main results 2008-09 (Pocketbook)
• Agriculture – Main statistics 2005-2006 (Pocketbook)

Main tables
• Agriculture (t_agri) , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)
Overview of agricultural holdings (ef_ov)
Land Use (ef_lu)
Livestock (ef_ls)
Special interest topics (ef_so)
Standard gross margin (SGM) coefficients used for typology (ef_tsgm)
Standard output (SO) coefficients used for typology (ef_tso)
Structure of agricultural holdings by region, main indicators (ef_r_main)
• Ad hoc tables from the farm structure survey
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Dedicated section
• Agriculture
• Farm Structure Survey

Methodology/Metadata
• National Methodological Reports
• Structure of agricultural holdings (ESMS metadata file - ef_esms)
• Farm structure – Methodology of Community surveys

Source data for tables, figures and map (MS Excel)
• Farm structure: tables and figures

Other information
• Implementing Regulation 1200/2009 FSS - from 2010 onwards
• Regulation 1166/2008 - FSS from 2010 onwards
• Regulation 1242/2008 - Standard Output/ Typology
• Commission decision 115/2000 of 24 November 1999 relating to the definitions of the characteristics, the
list of agricultural products, the exceptions to the definitions and the regions and districts regarding the
surveys on the structure of agricultural holdings
• Regulation 571/88 of 29 February 1988 on the organization of Community surveys on the structure of
agricultural holdings between 1988 and 1997
• Commission Decision 85/377/EEC of 7 June 1985 establishing a Community typology for agricultural
holdings

External links
• European Commission - Rural Development Policy

See also
• Agricultural census
• Agri-environmental statistics
• Farm structure evolution
• Farm structure survey (FSS)

Farm structure 2007 survey, articles by country
• Austria
• Belgium
• Bulgaria
• Croatia
• Cyprus
• Czech Republic
• Denmark
• Estonia
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• Finland
• France
• Germany
• Greece
• Hungary
• Ireland
• Italy
• Latvia
• Lithuania
• Luxembourg
• Malta
• Netherlands
• Norway
• Poland
• Portugal
• Romania
• Slovakia
• Slovenia
• Spain
• Sweden
• United Kingdom

Notes
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Farm structure evolution
Data from April 2010. Most recent data: Further Eurostat information, Main tables and Database .
The present article outlines the tendencies from the last three farm structure surveys (2003, 2005 and 2007)
carried out in all European Union (EU) Member States as well as in Norway and Switzerland. It presents a
brief analysis of the main trends of the key indicators summarised in a few tables and graphs.
In several countries the large number of small units impacts heavily on statistical results, especially those
based on the numbers of agricultural holdings (e.g. averages). In order to improve their comparability this
analysis focuses on agricultural holdings of at least 1 European size unit (ESU) . A brief overview of small
holdings is nevertheless given at the end of this article.

Table 1: Number of holdings and growth rate of number of holdings, 2003, 2005, 2007
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Figure 1:Number of holdings by country,% change 2003-2007
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Figure 2: Average UAA per holding, 2003, 2005, 2007
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Figure 3: Average livestock unit per holding (of at least 1 ESU), 2003, 2005, 2007
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Figure 4: Average Standard Gross Margin (in ESU) per holding 2003, 2005, 2007
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Tabel 2: Labour force per holding (of at least 1 ESU) and key variables per labour force

Figure 5: Holdings by economic size of the holding, 2003-2005-2007
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Table 3: Holdings consuming over 50% of own production, 2005-07
The structure of agriculture in the EU Member States varies considerably. Among other factors, this reflects
differences in geology, topography, climate and natural resources, as well as the diversity of regional activities,
infrastructure and social customs. The ’Survey on the structure of agricultural holdings’, also known as the
Farm structure survey (FSS) , helps assess the agricultural situation across the EU, monitoring trends and
transitions in the structure of agricultural holdings, while also modelling the impact of external developments
or policy proposals.

Main statistical findings
Agricultural holdings
In the 2003 FSS the number of holdings with at least 1 ESU in the EU-27 was 7.93 million. There has been a
general tendency for a decrease in the number of holdings in the last years. For the total EU-27 , the decrease
was 1.4% between 2003 and 2005, while in 2007 the reduction was even greater reaching 6.5%.
With exception of Slovakia, Greece, Poland, Malta and Slovenia, where the number of holdings have increased
in the period 2003 -2007, all other Member States registered a decrease. In the case of the two new Member
States (Bulgaria and Romania) and also Portugal the number of agricultural holdings was reduced by over 25%
between 2003 and 2007.
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The drop in the number of agricultural holdings can be linked to the technical developments of the agricultural sector linked with restructuring of the holdings, as well as the ageing of the holders, often leading
to the disappearance of the smaller holdings. This general tendency of abandonment of the smaller units is
followed by an increase in the number of the larger holdings.

Utilised agricultural area (UAA)
The total utilised agricultural area (UAA) of EU-27 was around 160 million ha (1.6 million km2), which represents over one third of the territory of the EU in 2007. In the EU-27 as a whole, the UAA has been relatively
stable, revealing only a slight decrease (-0.5%) from 2003 to 2007. However, analysing the numbers by member state the situation is very heterogeneous. The highest increases are observed in some of the new Member
States, this is the case of Estonia (20.6%), Latvia (18.9%), Lithuania (16.8%), Bulgaria (9%) and Poland (7.5%).
This trend can be explained by the new economic and political situation where the incentives of the Common
agricultural policy (CAP) intensify the use of land for agriculture . On the other hand, other new Member
States have an opposite tendency. It is the case for Romania and Slovakia where the UAA dropped 10.6 and
9.8% respectively. These countries face a deep restructuring process in what concerns their agricultural sectors.
Privatization and redistribution of agricultural land are still having a restructuring effect on the agriculture of
these new Member States.

Livestock
As with the average UAA per holding, the average livestock units (LSU) per holding has also increased on
average for the total of the EU-27. Even with the decrease of the number of LSU (from 136.4 million in 2003 to
132.6 million in 2007) the average number of LSU per holding has increased from 17.2 in 2003 to 18.1 in 2007.
With the exception of Romania, The reduction of LSU per holding occurred in the countries where it was lower
(Greece, Slovenia Malta and Cyprus) and also in the Czech Republic and Slovakia where privatisation process
in the agricultural sector is reducing the numbers of livestock per farm.
Similarly to the UAA, the four countries that contribute most to the total amount of EU-27 livestock are
France (17%), Germany (13.5%), Spain (11%), and the United Kingdom (10.5%). These four Member States
represent more than half (52%) of the livestock of the EU-27.From 2003 to 2007 the changes between the various categories of livestock have not been significant. There is a slight increase of the pig livestock, and a small
decrease of the poultry and rabbits.
If we analyse the figures by country and livestock type, we can perceive some tendencies. The importance
of cattle in the percentage of livestock has reduced in the "old" Member States. In Denmark, Finland, and
the Netherlands the percentage of cattle in the total amount of LSU has reduced by more than 2 percentual
points. Norway also reduced the percentage of cattle from 52.9 to 50.2% from 2003 to 2007. On the contrary,
the new MS have increased the share of cattle. An increase of 2 percentage points or more of the share of cattle
was observed for Bulgaria, Romania, Slovakia, Lithuania, Poland and Slovenia. Portugal with an increase of
3.7 percentage points, and Estonia with a decrease of 2.3 percentage points are the exceptions to the rule. In
Luxembourg and Ireland more than 80% of the total LSU belongs to the cattle category.
More than half (57.4%) of the livestock of Greece are sheep and goats . In this category, there has been a
great increase in Romania from 13% to 19.8% from 2003 to 2007 and in Cyprus the sheep and goats have
dropped from 24.3 to 21.3% in the share of total livestock.

Economic size
In spite of the general reduction of the crop area and of livestock, from 2003 to 2007, the total standard gross
margin (SGM) has increased from 145 million to almost 152 million ESU (174 000 to 182 400 million €).
France, Germany and Italy combined represent almost half (47% in 2007) of the total SGM of the EU-27, and
this percentage has been stable since 2003. On average the European agricultural holding has raised from 18.3
ESU (21 960 €) in 2003, to 20.8 ESU (24 960€) in 2007.
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The change in SGM is very diverse within the countries. There are 16 EU countries with a positive evolution in which the SGM has increased from 2003 to 2007. Among these countries 9 belong to the new Member
States. The Baltic countries have had particularly outstanding increases: Lithuania (47.7%), Estonia (41.0%)
and Latvia (36.5%). On the other side, Malta (-34.4%), Romania (-32.5%), Portugal (-22.7%), United Kingdom
(-13.4%), Germany (-12.9%) and Ireland (-10.6%) have all had a decrease of over 10%.
In what concerns the average SGM per holding, there is also considerable heterogeneity amongst the countries. In 2007 the average SGM per holding in Romania was 3 ESU (3600 €) while in the Netherlands it was
111.3 ESU (133 560 €). The analysis of the change in the average SGM per holding, between 2003 and 2007,
showed that 20 of the EU MS and Norway have had an increase.

Labour force
In what regards the labour force, the FSS results for the EU-27 in 2007 show that 16.4 million persons worked
regularly on the 7.3 million agricultural holdings of at least 1 ESU. There has been a clear reduction in the
number of persons working in agriculture from 2003 to 2007 (-11.8%).
Farm work (including work by the non-regular labour force) in 2007 represented 9.0 million annual work units
(AWU) , i.e. the equivalent of 9 million people working full-time.75.5% AWU on the holdings came from the
family labour force. In all the countries, with the exception of Malta (where the AWU was the same) and
Poland (with a 3.3% increase), there was a decrease in the AWU from 2003 to 2007. The family labour force
became more significant in the Czech Republic and in Slovakia (again due to the privatisation in agriculture
structure), contrary to the situation in Bulgaria, Austria and Poland where the share of non-family labour force
has increased from 2003 to 2007.

Small holdings
Until now this part of the article has only been focusing on the agricultural holdings with a SGM of over 1
ESU (1200 €). In this sub-chapter the analysis will be done using the total number of holdings included in the
three last FSS, with a focus on the importance of the small holdings (holdings with a SGM under 1 ESU
). Although in 2007 they only accounted for 7% of the UAA, 2.5% of the total LSU and 1.6% of the SGM of
EU-27, they cannot be overlooked when investigating the social structure of European agriculture, since they
account for 47% of the holdings, 39% of the regular farm workers and 23% of the total farm work (AWU).

• The totalnumber of small holdings sums up to slightly over 13.7 million when we include the all of the
holdings obtained in FSS 2007. Close to half (6.3 million) of the holdings are under the 1 ESU threshold.
In the EU-27 there has been a gradual decrease (-10% in EU 27) of the number of holdings with less
than 1 ESU and an increase (10% in EU-27) in the higher economic class (over 100 ESU). This trend is
contradicted in some MS where there is an opposite development, as is the case of the United Kingdom,
Ireland, Sweden and Denmark. These countries have seen the number of their small farms increase while
the number of the larger ones has decreased. In 7 of the 12 new MS (Romania, Poland, Hungary, Slovakia,
Bulgaria, Latvia and Lithuania) the farms with less than 1 ESU represented more than half of the holdings
counted in the FSS 2007. In 2007 the Romanian farms under 1ESU represented 23% of the total number
of the EU agricultural holdings. The tendency in the Romania farm structure is the reduction of the
number of the farms in all of the economic size categories, but overall the percentage of the smaller farms
in the total number of farms has grown from 73 to 78% from 2003 to 2007.Since 2005, the Netherlands
do not include farms with less that 1 ESU in the FSS, because they do not represent more than 1% of
the economic agricultural activity, and therefore can be excluded from the universe. In other MS, such as
Luxembourg, Denmark, Norway and Finland these small farms have very little significance, being always
under 5% of the total farms and summing up to less than 4000 holdings altogether.
• In the EU-27, the totalUAA of the holdings with less than 1 ESU reaches 11.6 million ha in
2007, which represents 6.8% of the total UAA. This percentage in 2007 varies from close to zero percent
(0.02%) in Norway to up to 31% in Romania. In addition to Romania there are six other MS where the
percentage of UAA covered by the small farms is higher than 10%, (Latvia, Lithuania, Austria, Malta,
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United Kingdom and Poland). The old MS in this group owe their high percentage to the extensive
grassland farms, where in general there is no livestock (they therefore contribute to the structure without
having actual production). Both Austria and the United Kingdom also have the highest UAA per holding
in the category less than 1 ESU (17.8 and 14.8 ha respectively). The holdings with less than 1 ESU in
Bulgaria, Malta and Hungary all have the average UAA per holding below 0.5 ha.Although the number
of farms with less than 1 ESU has decreased from 2003 to 2007, the corresponding UAA has increased,
which has boosted the average UAA per holding of this type of farms.
• In what concerns thelivestock figures, the holdings with less than 1 ESU follow the general tendency of
decrease in the number of LSU. In fact from 2003 to 2007, the total LSU on holdings with less than 1 ESU
fell by 26%. Although presenting a clear reduction of the number of LSU since 2003, the small holdings
in Romania, Bulgaria and Hungary present, in 2007, the highest EU-27 values in the percentage of their
total national LSU (31%, 26% and 13% respectively). Unlike the UAA per holding, which has increased
in the small farms, the LSU per holding has dropped in the EU 27 average between 2003 and 2007.
• Theeconomic importance of the holding with less than 1 ESU is very small compared with the SGM
of the total farms (1.61%). The percentage of the small holdings’ SGM in the total SGM of the EU-27
has decreased from 2003 to 2007. The figures for Romania continue to stand out from the rest of the
countries; these semi-subsistence or subsistence farms represent almost one third of the SGM of Romanian
agriculture, according to FSS 2007 results. In Bulgaria and Lithuania the share of the small farms’ SGM
is around 12%, in all the other countries this value is under 10%. The SGM per holding in the farms with
less than 1 ESU has decreased between 2003 and 2007. The average EU-27 small farm has a SGM value
of 0.39 ESU (468 €), ranging from 0.13 ESU (156 €) in the United Kingdom to 0.70 (840 €) ESU in
Germany.According to the FSS 2007 figures, the holdings with less than 1 ESU represented 23% of the
European agriculturallabour force , i.e. 2.7 million AWU. Seven new MS are Above the EU-27 average,
of which Romania and Bulgaria (with 56% and 55% respectively). For EU-27 the percentage of AWU
from small farms has been stable throughout the three surveys (2003, 2005 and 2007).The labour intensity
of the small farms has also been stable at EU-27 level, registering only a slight decrease from 0.44 AWU
in 2003 and 2005 to 0.42 AWU in 2007. But at national level there are many differences in the number of
AWU per small farm and also in the changes over time. The AWU per holding varied 0.06 AWU in Malta
to 1 AWU in Norway in 2007. Small farms occupy more than half of a full time worker during a full year
in 11 countries.
• When analysing thenumber of persons that work on small farms the situation changes and the values
indicate a stronger impact of these holdings in the general agriculture structure of the EU. Close to 40%
of the persons working in the European holdings work in a farm with less than 1 ESU, which in absolute
numbers corresponds to over 10 million people. Compared to the figures of the AWU, there has been
a stronger tendency for the reduction of the share of persons working on the small farms between 2003
and 2007. The average number of persons working on farms with less than 1 ESU was 1.6 in 2007.
This indicator has shown similar values over the years with exception of the Czech Republic and the
Scandinavian countries (Denmark, Norway, and Finland) and Sweden where the number of persons per
holding in the small farms has increased considerably.On average, a person working on a small farm in
the EU works 26% of his full time working days, while on the farms with a SGM of at least 1 ESU this
percentage is 55%.
• In FSS 2005 and 2007 the number of farms producing mainly forown consumption (consuming over 50%
of their production) was surveyed in 16 of the 27 EU countries where this characteristic was significant,
which includes all the new Member States and the old Mediterranean Member States (Greece , Italy ,
Spain and Portugal). With the exception of Malta, the percentage of holdings consuming more than 50%
of their production was higher in the size class under 1 ESU than in the total of the holdings. The figures
in table 1.4.7 contribute to point out the farm structure situation and the divergence between the EU-15
and the new MS. The subsistence and semi-subsistence farming is a major component of the agricultural
structure of the NMS-12. The FSS has recorded an overall decrease in the total number of these farms
(-8%) from 2005 to 2007, however, in the farms under 1 ESU this reduction was smaller (-4%).

Data sources and availability
The data come from the Farm structure surveys:
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• an agricultural census is carried out by Member States every 10 years (basic surveys);
• intermediate sample surveys are carried out two or three times between these basic surveys.
The Member States collect information from individual agricultural holdings and, observing strict rules of confidentiality, data are forwarded to Eurostat . The information collected covers:

• land use;
• livestock numbers;
• rural development;
• management and farm labour input (including age, gender and relationship to the holder).
The survey data are then aggregated to different geographic levels (Member States, regions, and for basic surveys also districts) and arranged by size class, area status, legal status of holding, objective zone and farm type.
The basic unit underlying the FSS is the agricultural holding, a technical-economic unit under single management engaged in agricultural production. The FSS covers all agricultural holdings with a utilised agricultural
area (UAA) of at least one hectare (ha) and those holdings with a UAA of less than 1 ha if their market
production exceeds certain natural thresholds.

Context
The purpose of Community surveys on the structure of agricultural holdings, also referred to as Farm Structure
Surveys (FSS), is to regularly provide reliable data on the structure of agricultural holdings in the European
Union, in particular on land use, livestock and farm labour force. Every ten years since 1970 a basic survey is
carried out as an agricultural census. Three intermediate surveys are conducted between two basic ones, i.e.
with an interval of two or three years. They are conducted as sample surveys in most of the MS. The next
census (2009/2010) is now being conducted and the first results will be available in the summer of 2011.

Further Eurostat information
Publications
• Agricultural statistics - Main results - 2008-09 (Pocketbook)
• Agriculture – Main statistics 2005-2006 (Pocketbook)

Main tables
• Agriculture (t_agri) , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)
Overview of agricultural holdings (ef_ov)
Land Use (ef_lu)
Livestock (ef_ls)
Special interest topics (ef_so)
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Standard gross margin (SGM) coefficients used for typology (ef_tsgm)
Standard output (SO) coefficients used for typology (ef_tso)
Structure of agricultural holdings by region, main indicators (ef_r_main)
• Ad hoc tables from the farm structure survey

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology/Metadata
• Structure of agricultural holdings [ESMS metadata file - ef_esms]
• Farm structure – Methodology of Community surveys

Other information
• Commission Decision 85/377/EEC of 7 June 1985 establishing a Community typology for agricultural
holdings
• Commission decision 115/2000 of 24 November 1999 relating to the definitions of the characteristics, the
list of agricultural products, the exceptions to the definitions and the regions and districts regarding the
surveys on the structure of agricultural holdings
• Farm structure survey
• Regulation 571/88 of 29 February 1988 on the organization of Community surveys on the structure of
agricultural holdings between 1988 and 1997

Source data for tables, figures and maps on this page (MS Excel)
• Farm structure - tables, figures and maps, 2010

External links
• European Commission - Rural Development Policy

See also
• Agricultural census
• Agri-environmental statistics
• All farm structure articles by country
• Farm structure
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Farm structure in Austria
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Austria, 2005 and 2007

Figure 2: Description of the labour force in Austria, 2007

Figure 3: Distribution of the number of livestock units, Austria, 2005 and 2007
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Table 1: Labour force by size of the farms, Austria, 2007
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Table 2: Agricultural holdings by size, Austria, 2007
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Table 3: Land use by size of the farms, Austria, 2007
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Table 4: Livestock by size of the farms, Austria, 2007

Table 5: Subsistence farming, Austria, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Austria.
The 2007 FSS recorded 165400 agricultural holdings in Austria, which represents a 3.1% decrease since 2005.
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Main statistical findings
A fall of 4% in the agricultural area
In 2007, about 130900 agricultural holdings in Austria had an economic size of at least one European size
unit (ESU) , compared with 137000 in 2005 (a 4% reduction).
These farms made use of 2.58 million hectares (ha) of utilised agricultural area (UAA) , (4.2% less than in
2005), which makes the average size of a holding in Austria 19.7 ha (compared with 19.6 ha in 2005). See
Figure 1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and
other characteristics of the agricultural holdings.
These holdings employed 148500 annual work units (AWUs) , the equivalent of 148500 people working full
time , a decrease of 3% since 2005. The organization and distribution of the labour force in Austria is described
in Figure 2 and Table 1.
The farms contained 2.46 million livestock units (LSU) in 2007, 1% more than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 130900 agricultural holdings in 2007:

• 42.5% made use of less than one AWU, while another 13% made use of two or more AWUs;
• 69% used less than 20 ha, while 7% used 50 ha or more;
• 24% of Austrian farms specialised in dairy farming;
• 14% were specialists in cattle - rearing and fattening;
• 11% of the farms were engaged in growing cereals , oil seed and protein crops;
• 10% specialised in cattle – dairy farming, rearing and fattening combined;
• 10% specialised in vineyards;
• 60% of the agricultural area was situated in less favoured or mountain areas in 2007.
Amongst the sole holders:

• 33% were women in 2007;
• 26% were aged 55 or more and 10% were younger than 35 years (16% decrease since 2005); and
• 28% had another gainful activity in 2007.
In Austria in 2007, 66% of the agricultural area was farmed by its owners.
The family labour force represents 89% of the total labour force in Austrian holdings - a 4% decrease between 2005 and 2007.
The area used under organic production methods increased by 6% from 2005 to 2007. 13% of the holdings
were classified as practising organic farming. Details of land use by size of farm are given in Table 3.
The number of holdings specialized in vineyards increased by 5% from 11900 (2005) to 12600 (2007), while
the area used for vineyards decreased by 1%.
There was an increase in the rape and turnip area (+29%) in order to raise the bio fuel production, while
area sown with sunflower and soya was reduced by 7%.
The situation for subsistence farming in Austria is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
Statistics Austria in collaboration with the communes implemented the 2007 survey on the structure of agricultural holdings in Austria. The FSS 2007 was the third sample survey after the last Agricultural Census in 1999
(AC 1999). The reference day was the 1 December 2007. The reference period for area related characteristics
was the 2006/2007 crop year, and for the data on labour force it was the period between December 2006 and
November 2007.
The definition of an agricultural holding complies with the European Commission’s definition. It includes
all holdings with at least 1 hectare, or with at least 0.25 ha of market vineyards, 0.15 ha of fruit orchards, or
0.1 ha of berries, strawberries, vegetables, flowers, decorative plants, vine, nurseries and commercial nurseries
of forest trees, or holdings with greenhouses covering at least 0.01 ha (producing mainly for market), or with
at least 3 heads of cattle, 5 pigs, 10 sheep or goats, 100 heads of poultry. Holdings with at least 3 ha of forest
were surveyed for national purposes.
The FSS 2007 used the Agriculture and Forestry Register as basis for the 2007 survey which recorded around
232500 holdings. This register is continuously updated with the various Austrian agricultural surveys and with
administrative data as well. The sample was a stratified random sample, based on the geographical regions, the
labour force, typology, UAA and livestock. A total of around 40000 holdings where included in the sample (17%).
Data from the Integrated Administration and Control System (IACS), from the Cattle Register and information on organic farming were used for providing information on the cultivated areas and livestock.
The survey was conducted solely by means of an internet questionnaire. About 34% of the farmers submitted
their responses on their own PC (direct respondents). The other respondents received assistance from their
municipalities. Altogether about 33250 questionnaires (83%) were relevant according to EU criteria.
Since FSS 2005 "maintaining land in good agricultural and environmental conditions" (GAEC) is considered
an agricultural activity. Beginning with the FSS 2007 the concerned land has been included in the agricultural
area. In Austria it covers close to 4300 ha, 77% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a Standard gross margin (SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of
such margins in a farm is its economic size , expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An Annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Austria
it is 2000 hours (250 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.
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Further Eurostat information
Publications
• Farm Structure Survey in Austria - 2007 - Statistics in focus 89/2009
• National Methodological Report – FSS 2007 Austria (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Austria - Agriculture and forestry
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Farm structure in Belgium
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Belgium, 2005 and 2007

Figure 2: Description of the labour force in Belgium, 2007

Figure 3: Distribution of the number of livestock units, Belgium, 2005 and 2007
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Table 1: Labour force by size of the farms, Belgium, 2007
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Table 2: Agricultural holdings by size, Belgium, 2007
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Table 3: Land use by size of the farms, Belgium, 2007
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Table 4: Livestock by size of the farm, Belgium, 2007

Table 5: Subsistence farming, Belgium, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Belgium.
The 2007 FSS recorded 48 000 agricultural holdings in Belgium, which represents a 7% decrease since 2005.
The average farm used 30 ha, had 108 livestock units (LSU) and used 1.4 annual work units (AWU) .
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Main statistical findings
More than half of Belgian farms are specialized in livestock
In 2007, about 46 100 agricultural holdings in Belgium had an economic size of at least one European size
unit (ESU) , compared to 49 600 in 2005 (a 7% reduction).
These farms made use of 1.37 million hectares (ha) of utilised agricultural area (UAA) , a decrease of nearly
1% compared with 2005, which makes the average size of a holding in Belgium around 30 ha (compared with
28 ha in 2005). See Figure 1 for the distribution of UAA in terms of farm size, while Table 2 describes the size
distribution and other characteristics of the agricultural holdings.
These holdings employed 64 700 annual work units, the equivalent of 64 700 people working full time, a decrease
of 6% since 2005. The average area per AWU was 21 ha (around 1 ha more than in 2005). The organisation
and distribution of the labour force in Belgium is described in Figure 2 and Table 1.
The farms contained 3.8 million livestock units in 2007, 2% less than in 2005. From 2005 to 2007 the number of
farms with livestock decreased by 7%. The distribution of livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 46 100 agricultural holdings in 2007:

• 26% made use of less than one AWU, while another 23% made use of two or more AWUs;
• 11% used less than 2 ha, while 19% used 50 ha or more;
• 51% of Belgian farms specialised in livestock;
• 14% were specialists in dairy farming;
• 14% were engaged in general field cropping;
• 18% were specialists in cattle – rearing and fattening.
Amongst the sole holders:

• 14% were women in 2007;
• 43% were aged 55 or more and 6% were younger than 35 years (this younger class of farmers fell by 24%);
and
• 14% had another gainful activity in 2007.
In Belgium in 2007, 32% of the agricultural area was farmed by its owners.
The family labour force represents 79% of the total labour force - a 7% decrease from 2005 to 2007.
The rape and turnip area almost doubled from 2005 to 2007 (a 92% increase), going from 14% of the arable
land in 2005 to 29% in 2007. On the other hand, the area sowed with industrial plants fell by 16%. Details of
land use by size of farm are given in Table 3.
The number of dairy cows fell by 5%, while the number of other cows, (bovine 2 years old and over) increased by 2%. The average number of LSU per holdings with livestock rose from 103 to 108 between 2005 and
2007. The situation for subsistence farming in Belgium is outlined in Table 5.
In Belgium the average SGM per holding increased from 68 ESU in 2005 to 73 in 2007.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit .
In Belgium the Farm structure survey has been performed annually since 1960 as an exhaustive survey, including the FSS 2007. The Agricultural Statistics Unit of the Directorate Generalof Statistics and Economic
Information, in coordination with the regional offices and the municipalities, was responsible for carrying out
the survey. The reference day for the livestock and the crops was the 1st May, and the 12 months preceding
the survey for the labour-force related questions.
The FSS relates to agricultural holdings producing agricultural products if they produce for sale. It also
incorporates research establishments, nursery services of public bodies producing for they own needs, schools,
religious communities, prisons and similar organizations which have at least one are (0.01 ha) or some livestock.
The frame for the survey was taken from the list of holdings that took part in the 2006 agricultural census
(49 900 units). The initial number of farms decreased due to the fact that the number of units that ceased their
activity was higher than the number of new farms.
The central office in Brussels was in charge of the overall organization of the survey. The checking and encoding of the questionnaires was under the responsibility of the four regional offices. The municipalities were
in charge of conducting the interviews with farmers. The average number of holdings per municipality in 2007
was 83.
The questionnaire could be filled out on paper or on an electronic form. 217 of the 581 Belgian municipalities chose the electronic form (47% of the declarations). In both cases the questionnaires were pre-filed with
the information from the previous survey.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Belgium
it covers close to 4 100 ha, 99% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat or dairy cow), a standard gross margin (SGM) is
estimated, based on the area (or the number of heads) and a regional oefficient. The sum of such margins in a
farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Belgium it is 1856 hours (232 working days of 8 working hours per day).

Context
The European Commission Rural development policy aims to improve competitiveness in agriculture and
forestry, improve the environment and countryside, improve the quality of life in rural areas and encourage
the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
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Publications
• Farm Structure Survey in Belgium - 2007 - Statistics in focus 99/2009
• National Methodological Report – FSS 2007 Belgium (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Belgium
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Farm structure in Bulgaria
Data from January 2010. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Bulgaria, 2005 and 2007

Figure 2: Description of the Labour Force in Bulgaria, 2007

Figure 3: Distribution of the number of livestock units, Bulgaria, 2005 and 2007
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Table 1: Labour force by size of the farms, Bulgaria, 2007
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Table 2: Agriculture holdings by size, Bulgaria, 2007
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Table 3: Land use by size of the farms, Bulgaria, 2007
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Table 4: Livestock by size of the farms, Bulgaria, 2007

Table 5: Subsistence farming, Bulgaria, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Bulgaria.
The 2007 FSS recorded 493 100 agricultural holdings in Bulgaria, which represents a 8% decrease since 2005.
Farms under 1 European size unit (ESU) suffered a significantreduction (-10%), while the number of farms with
at least 1 ESU decreased by 0,2%.
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Main statistical findings
Average utilized agricultural area per holding – 24 ha
In 2007, about 117 800 agricultural holdings in Bulgaria had an economic size of at least one European size unit
(ESU), compared to 118 100 in 2005. On the other hand, farms under 1 ESU suffered a significant reduction
(-10%) in the same period.
These farms made use of 2.87 million hectares (ha) of utilised agricultural area , (15.3% more than in 2005),
which makes the average size of a holding in Bulgaria 24.3 ha. See Graph 1 for the distribution of UAA in terms
of farm size, while Table 2 describes the size distribution and other characteristics of the agricultural holdings.
These holdings employed 222 100 annual work units (AWUs), the equivalent of 222 100 people working full
time, a decrease of 10% since 2005. The organisation and distribution of the labour force in Bulgaria is described in Graph 2 and Table 1).
The farms contained 920 000 livestock units (LSU) in 2007, 5.6% more than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 117 800 agricultural holdings in 2007:

• 30% made use of less than one AWU, while another 27% made use of two or more AWUs;
• 92% used less than 20 ha, while 5% used 50 ha or more;
• 21% of the farms specialised in general field cropping;
• 14% were specialists in dairy farming;
• 11% combined field crops and grazing livestock;
• 10% were specialists in mixed cropping;
• 9% were engaged in grazing sheep, goats and other livestock.
Amongst the sole holders:

• 13% were women in 2007;
• 55% were aged 55 or more and 6% were younger than 35 years; and
• 44% had another gainful activity in 2007.
In Bulgaria in 2007, 17% of the agricultural area was farmed by its owners.
The family labour force regularly employed decreased by 10% from 2005 to 2007.
The number of farms having vineyards as their main crop rose by 6 times while those specializedin fruit and
citrus fruit trees rose by 197%.
8% of the UAA in Bulgaria was permanent grassland and meadow in 2007. The increase of the area of grassland
and meadow, between 2005 and 2007, was 291% (from 59 000 ha to 231 000 ha).
Between 2005 and 2007, noticeable increases were also recognized in the areas used for rapeand turnip (multiplied by 4.6), forage plants (+40%),fruit and berry plantations (+46%) and grain maize (+32%).
In the same period, there was a decrease in the area used for tobacco plantations (-33%).

eurostat

Archive Agriculture, environment, energy and transport statistics

325

The situation for subsistence farming in Bulgaria is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The Agrostatistics Directorate of the Bulgarian Ministry of Agriculture and Food (MAF), incollaboration with
its 28 district Directorates, implements the Survey on the structure of agricultural holdings in Bulgaria.
The FSS 2007 was the second sample survey after the last Agricultural Census in 2003 (AC 2003). The
reference period was the 2006/2007 crop year (October 2006 to September 2007). In the case of the livestock
the reference date was the day of the interview and for the labour force characteristics the reference period was
the 12 months preceding the day of the interview.
An agricultural holding in Bulgaria is an independent economic unit with independent management that meets
at least one of the following criteria:

• 0.5 ha of UAA or 0.3 ha of arable land;
• 0.1 ha of specialized crop, or 0.05 of greenhouse crops, or 0.2 ha of permanent grassland;
• 1 cow or buffalo, 2 other bovine animals, 1 female equidea, 2 working animals (equidae), 1 breeding sow,
5 pigs, 5 breeding sheep, 2 breeding goats, or 50 laying hens, or 100 poultry for fattening, or 10 beehives,
or 10 breeding female rabbits, or 1 reproductive male animal;
• if their production exceeds certain physical thresholds.
The thresholds applied since the 2003 AC were significantly lower than the ones of the other Member States
for covering at least 99% of the national agricultural production. In the 2003 AC, 665 500 holdings met the
definition and this population (along with the updates from the 2005 FSS) was the frame used for drawing the
2007 FSS sample.
The stratification criteria used were the farm type and the economic class. The new holdings (created after November 2003), were added to the sample in the exhaustive stratum. The final size of the sample was 40
382 holdings. The sample was drawn using the Neyman allocations method.
The collection of the data was carried out from 15 October to 30 November 2007. The questionnaires were
completed using a face-to-face interview. The non-response rate was 0.12%.
Between FSS 2005 and 2007, "maintaining land in good agricultural and environmental conditions"(GAEC)
became an agricultural activity and the land in question has been included in the agricultural area.
In Bulgaria, it covers close to 31 000 ha, all in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such margins
in a farm is its economic size , expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
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so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Bulgaria - 2007 - Statistics in focus 16/2010
• National Methodological Report – FSS 2007 Bulgaria (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Ministry of Agriculture and Food - Republic of Bulgaria
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Farm structure in Croatia
Data from June 2010. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Description of the labour force in Croatia, 2007

Table 1: Subsistence farming, Croatia, 2007
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Table 2: Labour force by size of the farms, Croatia, 2007
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Table 3: Agricultural holdings by size of the farms, Croatia, 2007
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Table 4: Land use by size of the farms, Croatia, 2007
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Table 5: Livestock by size of the farms, Croatia, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Croatia.

Main statistical findings
Family labour force is 95% of the total labour force in Croatian farms.
Since June 2004 Croatia has been a candidate country for EU membership. It was the first, of the now
existing candidate countries to deliver data on the farm structure according to the EU legislation. In this article
the results of the Farm Structure Survey (FSS) 2007 are presented.
Due to the different coverage of the FSS across member states (different minimum thresholds for defining
an agricultural holding ), the total number of surveyed farms is not comparable between countries. The present
analysis (like all the FSS 2007 articles by country) focuses on the holdings having at least a standard output
(SO) of 1200 €, leaving outthe very small agricultural units. In table 1 the key variables for Croatia are presented divided into two categories:
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a) with a SO under 1200 € and b) with a SO of at least 1200 €.
In Croatia 181250 agricultural holdings where recorded in the 2007 FSS. 132610 (73%) of these holdings had
a standard output of over 1200 €. While the number of holdings that had a Standard Output of under 1200
€ represented 27% of the total number of holdings and 20% of the persons working on the holdings, they only
represented 2% in terms of total UAA , total LSU, and total SO.
The 132610 holdings with a standard output of at least 1200 €, employed around 160000 AWUs (Annual
Working Units), the equivalent of 160000 people working full time. The average area per AWU was 6 ha.
These holdings had 0.86 million Livestock Units ( LSU) in 2007. On average each farm had 6.5 LSU. Amongst
the 132610 agricultural holdings in 2007:

• 47% made use of less than one AWU, while another 15% made use of two or more AWUs;
• 69% used less than 5 ha, while 1% used 50 ha or more;
• 58% were producing mainly for own consumption,
• 26% were specialists in various crops and livestock combined;
• 14% mixed livestock, mainly grazing livestock specialists;
• 13% specialist dairying;
• 9% were mixed cropping holdings.
Amongst the sole holders:

• 17% were women in 2007;
• 63% were aged 55 or more and 3% were younger than 35 years (the tendency is towards ageing of the
farm holders);
• 30% had another gainful activity in 2007;
• 57% of their agricultural area was owned by farmers.
The family labour force represented 97% of the people working on farms.
The number of holdings decreased by4% and the UAA by 7% since 2003.

Data sources and availability
The Croatian Bureau of Statistics (CBS) carried out the FSS 2007 as sample survey that covered all the agricultural enterprises and a sample of family farms that met the threshold defined for the agriculture holding in
Croatia for the FSS:

• at least one hectare of utilised agricultural area, or
• at least 0.1 hectare of utilised agricultural area and 0.9 hectare of forest, or
• at least 0.3 hectares of vineyards and/or orchards, or
• two or more livestock units (LSU), or
• 0.15 to 0.3 hectare of vineyards/orchards and 1 or 2 LSU, or
• are market producers of vegetables, herbs, strawberries, mushrooms, flowers or ornamental plants.
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The FSS 2007 in Croatia used the Agricultural Census 2003 as a sampling frame. The total number of holdings
in the census 2003 was 448500, from this universe a total of 260300 very small holdings that did not meet the
threshold criteria were excluded (which represent only 2% of the UAA).
The reference date of the FSS 2007 was 1 June 2007, and the reference period was 1 June 2006 – 31 May
2007. The agricultural enterprises were surveyed via post, and for the family farms a face-to-face interview was
used.
Fulltime work of family labour force was included in the category of "75% of 1 AWU and over".

Sources
• Food and Agriculture Organization (FAO), Main results and Metadata by country, Croatian Agricultural
Census 2003 ;
• Croatian Bureau of Statistics ;*National Methodological Report for the Farm Structure Survey in Croatia
2007;
• FSS 2007 see table

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
Publications
• National Methodological Report – FSS 2007 Croatia (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture
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Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Croatian Bureau of Statistics
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Farm structure in Cyprus
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Cyprus, 2005 and 2007

Figure 2: Description of the labour force in Cyprus, 2007

Figure 3: Distribution of the number of livestock units, Cyprus, 2005 and 2007
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Table 1: Labour force by size of the farms, Cyprus, 2007
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Table 2: Agricultural holdings by size, Cyprus, 2007
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Table 3: Land use by size of the farms, Cyprus, 2007
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Table 4: Livestock by size of the farm, Cyprus, 2007

Table 5: Subsistence farming, Cyprus, 2007.PNG
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Cyprus.
The 2007 FSS recorded 40 100 agricultural holdings in Cyprus, which represents a 11% decrease since 2005.
The total utilised agricultural area (UAA) has also decreased by 4%, reaching 146 000 ha. The agricultural
labour force dropped by 10%.
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Main statistical findings
1 out of 3 farms specialised in fruit and citrus fruit
In 2007, about 28 100 agricultural holdings in Cyprus had an economic size of at least one European size
unit (ESU) , compared to 29 900 in 2005 (a 6% reduction).
These farms made use of 138 000 hectares (ha) of utilized agricultural area, (3% less than in 2005), which
makes the average size of a holding in Cyprus 5 ha. See Graph 1 for the distribution of UAA in terms of farm
size, while Table 2 describes the size distribution and other characteristics of the agricultural holdings.
These holdings employed 23 800 annual work units (AWUs) , the equivalent of 23 800 people working full
time, a decrease of 8% since 2005. The average area per AWU is 5.8 ha. The organization and distribution of
the labour force in Cyprus is described in Graph 2 and Table 1.
The farms contained 245 900 livestock units (LSU) in 2007, 1% more than in 2005. The distribution of livestock
by farm size is shown in Table 4 and Graph 3.
Amongst the 28 100 agricultural holdings in 2007:

• 75% made use of less than one AWU, while another 9% made use of two or more AWUs;
• 96% used less than 20 ha, while 1% used 50 ha or more;
• 20% produced mainly for own consumption and 8% produced mainly for direct sales;
• 79% of Cypriot farms specialise in crops;
• 32% of the holdings were specialists in fruit and citrus fruit;
• 20% specialised in various permanent crops combined;
• 11% of the holdings were engaged in mixed cropping.
Amongst the sole holders:

• 22% were women in 2007;
• 60% were aged 55 or more and 2% were younger than 35 years;
• 44% had another gainful activity in 2007.
In Cyprus in 2007, 41% (56 700 ha) of the agricultural area was farmed by its owners (a 9% reduction since 2005).
Details of land use by size of farm are given in Table 3.
The family labour force represents 73% of the total labour force - a 6% decrease from 2005 to 2007.
The area of permanent crops decreased by 10% from 2005 to 2007. The percentage of the area of permanent crops in the total UAA dropped by 2 points, reaching 23.8% in 2007.
The trends in livestock varied from an increase in pigs (+8%) to a decrease in cattle (-2%), sheep (-4%)
and goats (-11%).
The situation for subsistence farming in Cyprus is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The Agricultural Statistics section of the Statistical Service of Cyprus conducted the FSS 2007 Cyprus. The
FSS 2007 was the second survey after the last Agricultural Census in 2003 (AC 2003). It was carried out using
a combination of exhaustive (for the agricultural holdings with at least 16 ESU) and sample survey (for the
other holdings). The reference period was October 2006 to September 2007 except for livestock with the 1st
November 2007 as the reference day. Questionnaires were filled out through personal interviews from November
2007 until April 2008.
In Cyprus all technical and economic units under a single management producing agricultural products was
considered in the survey population if it had an UAA of at least 5 ares ha or at least one cow or two other large
animals or five small animals or 50 fowls or 20 beehives.
The FSS 2007 used the farm register as basis for the 2007 survey, this population frame of 44 700 holdings
was the result of the AC 2003, updated with further surveys on vines, cereal , fruit and livestock carried out
between 2003 and 2007. From this frame 3 557 farms were extracted into the exhaustive stratum (with at least
16 ESU). 9 943 holdings were selected from the remaining farms using a stratified random sample, based on the
typology and economic size. The sampling rate for the FSS 2007 was 30%.
The non-response rate in the 2007 FSS in Cyprus was 7.5%. Due to non-response the extrapolation factors were re-weighed.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Cyprus
it covers close to 560 ha, all in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such margins
in a farm is its economic size , expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full-time basis for one year. In Cyprus it
is 2080 hours (260 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Cyprus - 2007 - Statistics in focus 82/2009
• National Methodological Report – FSS 2007 Cyprus (available on request)
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Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Farm Structure Survey
Ad-hoc tables

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistical Service of the Republic of Cyprus - Agriculture
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Farm structure in Czech Republic
Data from July 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Czech Republic, 2005 and 2007

Figure 2: Description of the labour force in the Czech Republic, 2007

Figure 3: Distribution of the number of livestock units, Czech Republic, 2005 and 2007
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Table 1: Labour Force by size of the farms, Czech Republic, 2007 Eurostat (ef_ov_lfft)
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Table 2: Agricultural holdings by size, Czech Republic, 2007 Eurostat (ef_ov_kvaaesu)
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Table 3: Land use by size of the farms, Czech Republic, 2007 Eurostat (ef_ov_lusum)
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Table 4: Livestock by size of the farms, Czech Republic, 2007 Eurostat (ef_ov_lssum)

Table 5: Subsistence farming, Czech Republic, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Czech
Republic.
The 2007 FSS recorded 39 400 agricultural holdings in Czech Republic, which represents a 7% decrease since
2005. This drop is mainly related to a decrease in the number of small farms.
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Main statistical findings
The average area per agricultural holding is 135 hectares
In 2007, about 25 900 agricultural holdings in Czech Republic had an economic size of at least one European size unit (ESU) , compared to 26 800 in 2005.
These farms made use of 3.5 million hectares (ha) of utilised agricultural area (UAA) , which makes the average
size of a holding in Czech Republic 135 ha ( compared to 132 ha in 2005). See Figure 1 for the distribution
of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics of the
agricultural holdings.
These holdings employed 128 600 annual work units (AWUs) , the equivalent of 128 600 people working full
time, a decrease of 10% since 2005. The organisation and distribution of the labour force in Czech Republic is
described in Figure 2 and Table 1.
The farms contained 2.04 million livestock units (LSU) in 2007, 1% less than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 25 900 agricultural holdings in 2007:

• 32% made use of less than one AWU, while another 30% made use of two or more AWUs;
• 58% used less than 20 ha, while 25% used 50 ha or more;
• 49% specialised in crops;
• 19% were specialists in cereals , oil seed and protein crops;
• 15% were engaged in general field cropping;
• 13% were specialists in field crops and grazing livestock combined.
Amongst the sole holders:

• 16% were women in 2007 (compared to 15% in 2005);
• 42% were aged 55 or more and 12% were younger than 35 years;
• 40% had another gainful activity in 2007.
In the Czech Republic in 2007, 16% of the agricultural area was owned by farmers.
The AWU of family labour force wasstable from 2005 to 2007 but the number of family members (number
of persons) participating in agricultural work increased during this period. The overall number of family members working on the holding rose by 25% and in particular the number of spouses increased by 42%.
216 000 ha (6.2% of the utilised agricultural area), were organically farmed (compared to 5.5% in 2005).The
number of holdings with organic farming area increased by 25%, and the area rose by 10%. On average a Czech
organic farm has 300 ha. Details of land use by size of farm are given in Table 3.
The irrigated area (irrigated once a year) in the Czech Republic increased by 15% from 2005 to 2007, but
it remains only 0.6% of the UAA.
The number of farms with another gainful activity other than agricultural production rose from 14% in 2005,
to 15% in 2007. The situation for subsistence farming in the Czech Republic is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
The 2007 survey on the structure of agricultural holdings in the Czech Republic was carried out with the
30 September 2007 as reference day . The reference period for labour force covers the preceding 12 months.
This survey is the third of a series of sample FSS carried out in the Czech Republic, the others were held in
2003 and 2005, after the "Agrocensus 2000", which subsequently served as the basis for the Farm Register.
In the Czech Republic an agricultural holding, follows the European Union’s definition with some additional
thresholds. In some specific municipalities the standard gross margin (SGM) has to be at least 600 000 Czech
Crowns (CZK), about 22 000 Euro. In the other municipalities they must meet one of the following conditions:
1ha under UAA, 1500 m2 under intensive crops, 1000 m2 under vineyard, 300 m2 under greenhouses, 1 cattle ,
2 pigs , 4 sheep or goats ,50 poultry , 100 rabbits or fur animals.
The target population was all holdings included in the farm register and the newly established ones taken
from the Business Register or from the Land Parcel Identification System (LPIS).
The FSS used a combination of exhaustive and stratified sample. The sampling was exhaustive in units with a legal personality and all of the ones held by natural persons and which SGM reaches 600 000 CZK (7916 holdings).
The other farms were sampled using strata defined by agricultural production areas (defined in the Czech
Republic by geographical indicators, mainly altitude and natural conditions) and the administrative divisions
called the basic territorial units (ZUJ) that are identical with municipalities with the exception of some towns
where ZUJ include city districts. These basic territorial units were randomly sampled in each stratum until the
sample-weight reached 70% of the total agricultural SGM of the strata. A total of 4 514 basic territorial units
(including 30 571 holdings) from o total of 6 382 were integrated in the sample. The whole sample, including
the new units taken from administrative sources, consisted of 49 710 agricultural holdings.
The response rate for the surveys was 61%. The overcoverage error was 39%, mainly related with holdings
that have suspended their agricultural activity or with units that were not engaged in agricultural activities but
were registered in the Business Register or the LPIS.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In the Czech
Republic it covers around 18 400 ha, being 88% in farms with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a Standard Gross Margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In the
Czech Republic it is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.
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Further Eurostat information
Publications
• Farm Structure Survey in Czech Republic - 2007 - Statistics in focus 86/2008
• National Methodological Report – FSS 2007 Czech Republic (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Czech Statistical Office - Agriculture
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Farm structure in Denmark
Data from May 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Denmark, 2005 and 2007

Figure 2: Description of the labour force in Denmark, 2007

Figure 3: Distribution of the number of livestock units, Denmark, 2005 and 2007
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Table 1: Labour force by size of the farms, Denmark, 2007
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Table 2: Agricultural holdings by size, Denmark, 2007
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Table 3: Land use by size of the farms, Denmark, 2007
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Table 4: Livestock by size of the farms, Denmark, 2007

Table 5: Subsistence farming, Denmark, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Denmark.
The 2007 FSS recorded 44 618 agricultural holdings in Denmark, which represents a 14% decrease since 2005.
This drop is due to the decrease in the number of all farms under 100 ha.

eurostat

Archive Agriculture, environment, energy and transport statistics

356

Main statistical findings
The agricultural area per holding increases by 14% since 2005
In 2007, about 44 360 agricultural holdings in Denmark had an economic size of at least one European size unit
(ESU) , compared to 51 300 in 2005.
These farms made use of 2.66 million hectares (ha) of utilised agricultural area (UAA) , which makes the
average size of a holding in Denmark 60 ha (a 14% increase from the 2005 value of 52.7 ha/holding). See Figure
1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other
characteristics of the agricultural holdings.
These holdings employed 55 700 annual work units (AWU) , the equivalent of 55 700 people working full
time. The organization and distribution of the labour force in Denmark is described in Figure 2 and Table 1.
The farms contained 4.58 million livestock units (LSU) in 2007. The distribution of livestock by farm size
is shown in Table 4 and Figure 3.
Amongst the 44 360 agricultural holdings in 2007:

• 53% made use of less than one AWU, while another 20% made use of two or more AWUs;
• 4% used less than 5 ha, while 34% used 50 ha or more;
• 38% specialised in cereals, oil seed and protein crops;
• 17% were engaged in general field cropping;
• 10% of the holdings specialised in dairy farming
Amongst the sole holders:

• 12% were women in 2007;
• 45% were aged 55 or more and 6% were younger than 35 years; and
• 48% of sole/main holders had another gainful activity in 2007.
In Denmark in 2007, 71% of the agricultural area was owned by the farmers.
The labour force has decreased by 8% from 2005 to 2007. Considering the regular labour force, the reduction was 12.5% during the same period.
The area farmed under organic production methods represents 133 115 ha (5% of the utilized agricultural
area), compared to 5.2% in 2005). Details of land use by size of farm are given in Table 3.
The share of farms with another gainful activity than agricultural production rose from 18% in 2005 to 23% in
2007.
In Denmark 61% of the agricultural land and 66% of the livestock are in farms with 100 ha or more of agriculture
area.
The situation for subsistence farming in Denmark is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
The survey on the structure of agricultural holdings in Denmark was carried out in June 2007 on a sample
basis. Prior to this survey, a full-scale agricultural census was last conducted in 1999.The reference day of the
farm structure survey was the 15 June 2007 in the case of land area, land use and livestock. For the labour
force characteristics the reference period was the 12 months preceding the reference day of the survey.
According to the national definition, an agricultural holding is an economic and technical unit which produces agricultural products and which can be run by one person, by a group of persons or by a company. Units
having the agriculture as the secondary activity are also included.
On the basis of the Statistical Farm Register (that has been updated by the subsequent sample surveys from
2001-2006), a stratified sample was drawn. The holdings – including the newly-established ones – have been
stratified into 8 groups by economic size of the farms (using standard gross margin (SGM) at 1995 prices),
by regions (9 regions) and by type of farming (11 categories significant in Denmark). In practice 700 strata
were used (from the 792 possible). In each stratum farms are selected randomly. The extrapolation factor is
calculated simply as the number of farms in the population divided by the number of farms in the sample within
each stratum. Some specific horticultural farms were covered exhaustively (type of farming 21, 32 and 61). The
selection ratio is also 100% for all the new and for big farms (with over 100 ha of agriculture area). In 2007 the
sample consisted of 24 865 units which, when extrapolated, provided 44 618 farms.
The list of characteristics and their definitions were fully compliant with the EU requirements concerning
the Farm structure survey 2007. However, when calculating the stratum by the type of farming, one group is
calculated differently from the common European standard. In Denmark the farm type 61 includes all farms
where more than 1/2 of the standard gross margin (SGM) comes from the sum of horticulture and permanent
crops (except those farms which are classified under 21 and 32), instead of considering type 61 all the farms
with at least 1/3 of the SGM from horticulture and another 1/3 from permanent crops.
In Denmark the FSS makes use of data from other registers in order to reduce the burden on the farmers
and also to diminish the expenses of the survey. 44 characteristics of the FSS are drawn from the Integrated
Administration and Control System (IACS) register, the registrations of bovine animals and the Organic Farm
Register.
The data are controlled at different levels. They are checked manually for major differences among farms included in previously surveys. The first check covers 15 to 20% of the questionnaires, and the doubts are removed
by telephone contacts with the farmers. In a second step unrealistic and missing data are checked automatically.
A final control is done on the aggregated results, compared with the previous ones by checking the discrepancies.
Non-response is not a significant problem in the Danish FSS concerning only 0.5%of the farms. For strata’s
with non-response the extrapolation factor is corrected proportionately to the non-response. The information
from previous surveys and experts’ opinions were also used.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Denmark
it covers 2 100 ha, all the area being in farms with at least 1 ESU.
Annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Denmark it
is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
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As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Denmark - 2007 - Statistics in focus 80/2008
• National Methodological Report – FSS 2007 Denmark (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Denmark - Focus on agriculture and fishery
• Statistics Denmark - StatBank , see Subjects - Agriculture and fishery
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Farm structure in Estonia
Data from July 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Estonia, 2005 and 2007

Figure 2: Description of the labour force in Estonia, 2007

Figure 3: Distribution of the number of livestock units, Estonia, 2005 and 2007
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Table 1: Labour force by size of the farms, Estonia, 2007
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Table 2: Agricultural holdings by size, Estonia, 2007
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Table 3: Land use by size of the farms, Estonia, 2007
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Table 4: Livestock by size of the farm, Estonia, 2007

Table 5: Subsistence farming, Estonia, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Estonia.
The 2007 FSS recorded 23 300 agricultural holdings in Estonia, which represents a 16% decrease since 2005.
This drop is accompanied by an increase in the utilised agricultural area (UAA) , reflecting the decrease in the
number of small farms together with the increase in the number of large ones.
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Main statistical findings
The utilised agricultural area increased 10%
In 2007, about 12 700 agricultural holdings in Estonia had an economic size of at least one European size
unit (ESU) , compared to 13 400 in 2005.
These farms made use of 0.85 million hectares (ha) of utilised agricultural area, (11% more than in 2005),
which makes the average size of a holding in Estonia 67 ha (compared with 57 ha in 2005). See Figure 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 25 200 annual work units (AWUs) , the equivalent of 25 200 people working full
time, a decrease of 10% since 2005. The organisation and distribution of the labour force in Estonia is described
in Figure 2 and Table 1.
The farms contained 0.3 million livestock unit (LSU) in 2007, 0.5% less than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 12 700 agricultural holdings in 2007:

• 43% made use of less than one AWU, while another 21% made use of two or more AWUs;
• 5% used less than 2 ha (2% less than in 2005), while 20% used 50 ha or more;
• 28% were producing mainly for own consumption, 10% less than in 2005;
• 15% of the holdings specialised in sheep , goats and other grazing livestock;
• 14% specialised in cereals , oilseed and protein crops;
• 14% were engaged in mixed livestock.
30% of the farms specialised in livestock, and 30% had a specialisation related to crops.Both figures represent
a rise in these specialisations since 2005, when the values were 26 and 28%, respectively.
Amongst the sole holders:

• 37% were women in 2007;
• 55% were aged 55 or more and 6% were younger than 35 years;
• 40% had another gainful activity in 2007 (compared with 37.6% in 2005).
In Estonia in 2007, 42% of the agricultural area was owned by farmers.
The family labour force labour force has decreased by 16% from 2005 to 2007.
In 2007, in Estonia there was a 55% rise in the organically farmed area, to 53 700 ha or 6.3% of the UAA. The
number of holdings with organic farming area increased by 49% from 2005 to 2007. Details of land use by size
of farm are given in Table 3.
The situation for subsistence farming in Estonia is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit .
The survey on the structure of agricultural holdings in Estonia was carried out in summer 2007 using a combined
method (exhaustive and sample survey). This was the fourth Farm Structure Survey in Estonia; the first one
was a full-scale agricultural census conducted in 2001 and two sample surveys were carried out in 2003 and
2005. The reference date of the FSS 2007 was 1st June 2007 and the reference period was the preceding 12
months.
The target population for the FSS 2007 covers all the agricultural holdings having at least 1 ha of UAA
or, if the UAA is less than 1 ha, the holdings with an economic size of at least 1 ESU or which production is
mainly intended for sale.
The sample frame for the 2007 FSS was the statistical Register of Agricultural Holdings, which is based on
the 2001 agricultural census data and is regularly updated by statistical surveys and administrative sources.
The largest holdings (economic size 2 ESU or more), the legal entities, the holdings of small-numbered strata
(specialised in horticulture, permanent crops and breeding granivores), the organic farms and the units involved
in the survey of sown areas in 2007, as well as the new farms were selected exhaustively (altogether 11 328 units).
A 75-stratum stratified simple random sample was drawn from the remaining ones using the economic size,
the type of farming and the geographical location as stratification variables. The total number of selected
holdings was about 20 000 (70% of the total in the frame).
In Estonia the FSS 2007 made use of data from the Organic Farming Register for three characteristics. All the
new organic farms of this register where added into the completely enumerated stratum.
The data were checked at different levels and times. Arithmetical and logical control procedures were used
during the filling in of the questionnaires and also during the data processing. The results of the survey were
also compared with the administrative information and data from previous surveys.
Non-response in the Estonian 2007 FSS was 14% of the farms. For completely enumerated strata with nonresponse the extrapolation factor is corrected proportionately to the nonresponse. The information from previous
surveys and administrative data were also used for imputation in particular cases of non-response.
The initial extrapolation factors were adjusted according to the new holdings and in the case of duplicates.
In post stratification 45 new strata were composed.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Estonia
it covers 45 000 ha, 49% being in farms with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Estonia it is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
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on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Estonia - 2007 - Statistics in focus 83/2008
• National Methodological Report – FSS 2007 Estonia (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistical Office of Estonia - Agricultural Census
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Farm structure in Finland
Data from November 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilized agricultural area, Finland, 2005 and 2007

Figure 2: Description of the labour force in Finland, 2007

Figure 3: Distribution of the number of livestock units, Finland, 2005 and 2007
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Table 1: Labour force by size of the farms, Finland, 2007

eurostat

Archive Agriculture, environment, energy and transport statistics

369

Table 2: Agricultural holdings by size, Finland, 2007
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Table 3: Land use by size of the farms, Finland, 2007
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Table 4: Livestock by size of the farm, Finland, 2007

Table 5: Subsistence farming, Finland, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Finland.
The 2007 FSS recorded 68 200 agricultural holdings in Finland, which represents a 3% decrease since 2005.
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Main statistical findings
51% of the utilised agricultural area under cereals
In 2007, about 66 600 agricultural holdings in Finland had an economic size of at least one European size
unit , compared to 70 000 in 2005.
These farms made use of 2.29 million hectares (ha) of utilised agricultural area (UAA) , (1% more than in
2005), which makes the average size of a holding in Finland 34 ha (compared with 32 ha in 2005). See Graph
1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other
characteristics of the agricultural holdings.
These holdings employed 67 400 annual work units (AWUs) , the equivalent of 67 400 people working full
time, a decrease of 14% since 2005. The organisation and distribution of the labour force in Finland is described in Graph 2 and Table 1.
The farms contained 1.15 million livestock units (LSU) in 2007, 0.5% less than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 66 600 agricultural holdings in 2007:

• 53% made use of less than one AWU, while another 21% made use of two or more AWUs;
• 2% used less than 2 ha, while 21% used 50 ha or more;
• 64% of Finish farms specialised in crops (an increase of 3% from 2005);
• 37% were specialists in cereals , oil seed and protein crops;
• 23% were specialists in general field cropping (an increase of 4% from the last survey);
• 18% of the holdings were engaged in dairy farming (3% less than in 2005).
Amongst the sole holders:

• 11% were women in 2007;
• 36% were aged 55 or more and 9% were younger than 35 years; and
• 41% had another gainful activity in 2007.
In Finland in 2007, 66% of the agricultural area was farmed by its owners.
The family labour force made up 89% of the total labour force in Finland and decreased by 15% from 2005 to
2007.
The area farmed under organic production methods increased by 9% from 2005. The nearly 130 000 ha of
land used for organic farming accounted for 6% of the UAA in Finland. Details of land use by size of farm are
given in Table 3.
Economically, the farms in Finland suffered a fall: the total amount of ESU dropped 7% from 2005 to 2007.
The situation for subsistence farming in Finland is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
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The Information Centre of the Ministry of Agriculture and Forestry (IC/MAF), in collaboration with Statistics
Finland, implemented the 2007 survey on the structure of agricultural holdings in Finland. The reference dates
for the FSS were for arable land summer 2007, for livestock the reference year 2007 and the days vary (1 April
for poultry , horses and pigs; 1 May for cattle and 1 June for sheep and goats ), for the labour force September
2006 to August 2007 and for other gainful activities the year 2007. This was the sixth FSS carried out in Finland
complying with EU legislation.
The definition of an agricultural holding used in the Finish FSS includes all enterprises that use at least one
hectare or one livestock unit, or horticultural units that, in spite of not meeting the 1 ha threshold, produce for
sale. The farms producing only for own consumption are not included. Unlike the previous surveys, FSS 2007
no longer took into account the 1 ESU threshold, but this change in methodology does not have a significant
influence on the number of farms in the population.
The sample frame included around 71 200 holdings within the Farm Register, the Horticultural Enterprise
Register or the Integrated Administration and Control System (IACS). These administrative sources use a common holding identifier and are annually updated.
There were 2 main sources of information for this survey:

• the administrative data (that covers most of the data on land use, crop areas and livestock) taken from
the Farm Register, the Horticultural Enterprise Register and IACS covering exhaustively all the holdings;
• the sample survey on labour force, other gainful activities and irrigable area (among other characteristics
defined at national level) that was conducted through telephone interviews (during the autumn 2007) and
in some cases through an internet form.
The sample used for the telephone interviews was selected using the Neymann allocation method with three
variables: regions (20), farm types (7) and economic sizes (4 to 6 depending on the farm type). The sample size
covered close to half of the initial population (35 500 holdings).
For the online questionnaire around 500 holdings where selected randomly amongst farmers with electronic
codes (they were not included in the telephone sample). This process was a test for the data collection method
for the future 2010 Census.
There was some over coverage registered in the telephone survey (mainly due to farms that ceased production). The non-response in the 2007 FSS in Finland was 3.3% for the telephonesurvey. For the online survey
only 23% of the farmers responded (because of the voluntary and experiment character of this method).
The total number of sheep increased by 36% from 2005 to 2007 this increase is partly related to the improvement of the data collection on lamb and sheep. On holdings with this type oflivestock the average number
of sheep grew from 51 to 65 heads.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included inthe agricultural area. In Finland
such grassland covers close to 4 700 ha, 82% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such margins
in a farm is its economic size , expressed in European size units (ESU, 1 ESU is a 1200 euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Finland it is 1800 hours (225 working days of 8 working hours per day).
A livestock unit (LSU) is equivalent to a dairy cow. The number of animals (number of heads) is converted
into LSU using a set of coefficients reflecting the feed requirements of the different animal categories.
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Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Finland - 2007 - Statistics in focus 2/2009
• National Methodological Report – FSS 2007 Finland (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Ministry of Agriculture and Forestry (IC/MAF)
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Farm structure in France
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, France, 2005 and 2007

Figure 2: Description of the labour force in France, 2007

Figure 3: Distribution of the number of livestock units, France, 2005 and 2007
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Table 1: Labour force by size of the farms, France, 2007
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Table 2: Agricultural holdings by size, France, 2007
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Table 3: Land use by size of the farm, France, 2007
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Table 4: Livestock by size of the farm, France, 2007

Table 5: Subsistence farming, France, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in France.
The 2007 FSS recorded 527 400 agricultural holdings in France, which represents a 7% decrease since 2005.
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Main statistical findings
8% fewer holdings with vineyards in France in two years
In 2007, about 491 100 agricultural holdings in France had an economic size of at least one European size
unit (ESU) , compared to 527 600 in 2005 (a 7% reduction).
These farms made use of 27.4 million hectares (ha) of utilised agricultural area , this area represented 95%
of the UAA of French holdings and makes the average size of a holding in France 56 ha. See Figure 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 794 000 annual work units (AWUs) , the equivalent of 794 000 people working full
time, a decrease of 6% since 2005. The average area per AWU was 38.6. The organization and distribution of
the labour force in France is described in Figure 2 and Table 1.
The farms contained 22.5 million livestock units (LSU) in 2007, 1% less than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 491 100 agricultural holdings in 2007:

• 30% made use of less than one AWU, while another 29.6% made use of two or more AWUs;
• 10% used less than 2 ha, while 41% used 50 ha or more;
• 18% of the holdings specialised in cereals , oil seed and protein crops;
• 13.8% of French farms specialised in vineyards,a 8% decrease compared with 2005;
• 13% were specialised in cattle – rearing and fattening;
• 11% of the holdings were engaged in various dairy farming, and
• 9% were specialised in sheep , goats and other grazing livestock;
Amongst the sole holders:

• 23% were women in 2007;
• 38% were aged 55 or more and 8% were younger than 35 years; and
• 20% had another gainful activity in 2007.
In France in 2007, 25% of the agricultural area was farmed by its owners.
The family labour input has decreased by 11% from 2005 to 2007 and represented 46% of the regular labour
input in France.
As in 2005 1.6% of the UAA was used for organic production in 2007. Details of land use by size of farm
are given in Table 3.
There was a noticeable decrease in the pulses area, as almost half (47%) disappeared between 2005 and 2007.
In the same time the area sown with rape and turnip rose by almost one third (32%) to raise biofuels production.
The situation for subsistence farming in France is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
The "Service de la Statistique et de la Prospective" (SSP) is the central statistical department of the Ministry of agriculture (MAAP). In collaboration with its regional statistical services it implemented the survey on
the structure of agricultural holdings in France. The previous full-scale agricultural census was conducted in
2000. Since 2003 the delivered results also include the overseas departments. The reference period of the survey
was the crop year ending on 31 October 2007. However, in the case of the livestock, the reference date is the
day of the interview.
The target population consisted of all the holdings producing agricultural goods, reaching a certain threshold (in terms of land area, number of livestock or volume of production) and independently managed. The
sampling frame was the Agricultural Census in 2000. The permanent panel (used also in the 2003 and 2005
FSS) was drawn using random sampling with the Neyman-allocation method based on the type of farm and
economic size. For each department ( NUTS 3) an exhaustiveness threshold (generally 250 ESU) was defined
to ensure all larger units were included; these holdings were inserted into a separate stratum . The sample size
covered 13.3% of the French farms, i.e. near 77 774 units (of which 3 554 were in the overseas departments).
The questionnaires were filled in during personal interviews carried out from October 2007 until February
2008.
Non-response rate in the 2007 FSS in France was quite low: (0.1%). Data from the previous 2003 and 2005
census was, as well as administrative sources were used for imputation.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In France it
covers close to 90 000 ha, 97% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In France it
is 1603 hours (229 working days of 7 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in France - 2007 - Statistics in focus 84/2009
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• National Methodological Report – FSS 2007 France (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Ministère de l’alimentation, de l’agriculture et de la pêche
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Farm structure in Germany
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilized agricultural area (UAA), Germany, 2005 and 2007

Figure 2: Description of the farm labour force in Germany, 2007

Figure 3: Distribution of the number of livestock units, Germany, 2005 and 2007
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Table 1: Labour force by size of farm, Germany, 2007
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Table 2: Agricultural holdings by size, Germany, 2007
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Table 3: Land use by size of farm, Germany, 2007
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Table 4: Livestock by size of the farm, Germany, 2007

Table 5: Subsistence farming, Germany, 2007
This article is one of a series of country-specific reports on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Germany.
The 2007 FSS shows that 370 500 agricultural holdings were recorded in Germany (5% less than in 2005)
and that 23% of the agricultural holdings are engaged in other gainful economic activities in addition to traditional farming.
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Main statistical findings
In 2007, 94% of German agricultural holdings (348 500) had an economic size of at least one European size unit
(ESU) , compared with 371 000 in 2005. This represents a 6% reduction.
The farms used about 16.9 million ha of utilised agricultural area (UAA) , a decrease of 1% compared with
2005. This area represented 99.6% of the UAA in Germany and indicates an average of 48 hectares (ha) per
holding (compared with 46 ha in 2005).The distribution of UAA by holding size is shown in Figure 1, while
Table 2 tabulates agricultural holdings by size.
The German holdings employed 600 000 annual work units (AWUs), the equivalent of 600 000 people working
full time. This was 5% less than in 2005. Figure 2 describes the organization of the German farm labour force
and Table 1 relates the labour force to the size of farms.
The holdings contained 18 million livestock unit in 2007, slightly less (1%) than in 2005 (see Figure 3).
Amongst these 348 500 agricultural holdings:

• 35% made use of less than one AWU, while another 27% made use of two or more AWUs;
• 7% used less than two ha, while 25% used 50 ha or more;
• 45% of German farms specialised in livestock, a 2% increase compared with the 2005 value;
• 21% of the holdings specialised in dairy farming;
• 14% specialised in cereals, oil seed and protein crops;
• 10% of the holdings were raising sheep, goats and other grazing livestock.
The family labour force has decreased by 7% from 2005 to 2007 and now represents 68% of the total labour
force in German holdings.
Amongst the sole holders:

• 9% were women,
• 29% were aged 55 or more and 8% were younger than 35 years, and
• 45% of the sole holders had another gainful activity in 2007 and for 40% this other activity was the main
gainful activity.
In Germany in 2007, 37% of the agricultural area was farmed by its owners.
23% of all German holdings have another gainful activity.
4% of the holdings are classified as practicing organic farming. The area of organic farming in Germany
increased by 7% from 2005 to 2007. Table 3 describes land use by size of farm.
The production of renewable energy has risen, involving 7% of holdings in 2007 compared to 4% in 2005.
There was a 15% increase in the rape and turnip area from 2005 to 2007. The amount of arable land occupied by these crops increased, from 11% in 2005 to 13% in 2007.
In general, there was a decrease in the number of livestock, except for equidae (e.g horses) which grew by
5%, pigs (+1%) and poultry (+4%). Table 4 gives further details on livestock distribution by size of farm, while
Table 5 presents figures for subsistence farming in Germany.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The 2007 FSS was a decentralized statistical operation carried out in the Federal Republic of Germany by
the Federal Statistical Office in collaboration with the statistical offices of the Länder (the 15 regions making
up the Federal Republic of Germany). The survey was organized using a combination of exhaustive surveys (for
the land, livestock, labour force and their other gainful activities and profit accounting and tax) and sample
surveys (for tenure, sources of income from outside the holding, production and use of animal origin fertilizers,
more detailed information on the labour force, other non-agricultural gainful activities related to the holding).
Only the full records were transmitted to Eurostat.
The reference period for land use, labour force and other gainful activities was the period between May 2006
and April 2007, for livestock characteristics it was the 3rd of May 2007. The threshold for including an agricultural holding in the FSS 2007 was having an UAA of at least two hectares. Farms with less than two ha
were included if they had at least eight bovines or pigs, or 20 sheep, or 200 poultry (hens, cocks, geese, ducks
or turkeys), or 0.3 ha of one of the following crops: vineyards, fruit trees, hops, tobacco, nurseries, outdoor
cultivation of vegetables, flowers, ornamental plants, aromatic, medicinal or culinary plants, garden seeds, or
0.03ha of vegetables, flowers or ornamental plants under glass.
The frame for the survey was the Farm Register (374 500 holdings) which was consolidated with the 2003
FSS and with administrative sources such as the Integrated administrative and control system (IACS) and the
Livestock register. For the sample survey a total of about 96 700 farms were selected from 26 strata using a single
stage stratified sample. The sampling was based on geographical location, typology, and the UAA. The sample
also included a separate stratum of all the new farms. Administrative sources (IACS) were also used in 10 of
the 15 Länder for some of the land use and livestock characteristics. Depending on the Länder, personal interviews, postal surveys, telephone surveys or on-line surveys were used for data capture for the German 2007 FSS.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and land concerned with this new activity has been included in the agricultural
area. In Germany it covers close to 12 100 ha, 87% in holdings with at least 1 ESU. For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard production), a Standard gross margin is estimated,
based on the area (or the head count) and a regional coefficient. The sum of such margins in a farm is its
economic size, expressed in European size units (ESU). One ESU is equivalent to a 1200 EUR SGM.
An ’annual work unit’ (AWU) is equivalent to a worker employed on a full time basis for one year. In Germany
it is equivalent to 1760 hours (220 working days of 8 working hours per day).
A ’livestock unit’ (LSU) is equivalent to a dairy cow. The number of animals (head count) is converted into a
LSU value using a set of coefficients reflecting the feed requirements of the different animal categories.

Context
Rural development policy aims to improve competitiveness in agriculture and forestry, improve the environment
and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas. The FSS continues to
adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm structure in Germany - 2007 - Statistics in focus 39/2009
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• National Methodological Report – FSS 2007 (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• European Commission - Agriculture and Rural Development - Rural Development policy 2007-2013
• Federal Statistical Office Germany - Structures of agriculture holdings
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Farm structure in Greece
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Greece, 2005 and 2007

Figure 2: Description of the labour force in Greece, 2007

Figure 3: Distribution of the number of livestock units, Greece, 2005 and 2007.
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Table 1: Labour force by size of the farms, Greece, 2007
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Table 2: Agricultural holdings by size, Greece, 2007
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Table 3: Land use by size of the farms, Greece, 2007
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Table 4: Livestock by size of the farm, Greece, 2007

Table 5: Subsistence farming, Greece, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Greece.
The 2007 FSS recorded 860 200 agricultural holdings in Greece, which represents a 4.8% increase since 2005.
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Main statistical findings
166% increase in the area under organic farming
In 2007, about 711 100 agricultural holdings in Greece had an economic size of at least one European size
unit (ESU) , compared to 678 100 in 2005 (a 4.9% increase).
These farms made use of 4.00 million hectares (ha) of utilised agricultural area (UAA) , (2.3% more than
in 2005), which makes the average size of a holding in Greece 5.6 ha (compared with 8.1 ha in 2005). See Figure
1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other
characteristics of the agricultural holdings.
These holdings employed 548 000 annual work units (AWUs) . The average area per AWU is 7.3 ha (around 0.5
ha more than in 2005). The organisation and distribution of the labour force in Greece is described in Figure
2 and Table 1.
The farms contained 2.6 million livestock units (LSU) in 2007, 6.1% more than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 711 100 agricultural holdings in 2007:

• 70.8% made use of less than one AWU, while another 7.1% made use of two or more AWUs;
• 2% produced mainly for own consumption and 26% produced mainly for direct sales;
• 29% of Greek farms specialised in olives, a 2% increase compared with the 2005 value;
• 13% of the holdings specialised in general field cropping;
• 12% specialised in mixed cropping;
• 10% of the holdings specialised in various crops and livestock combined;
• 10% were specialised in cereals, oil seed and protein crops.
Amongst the sole holders:

• 29% were women in 2007;
• 55% were aged 55 or more and 8% were younger than 35 years; and
• 20% had another gainful activity in 2007.
In Greece in 2007, 65% of the agricultural area was farmed by its owners.
The family labour force represents 82% of the total labour force .
The area farmed under organic production methods increased by 166% from 2005; in 2007 it counted for
5% of the UAA, in 2005 only for 2%. The average area of organic holdings was 7.1 ha. Details of land use by
size of farm are given in Table 3.
71.2% of the agricultural area was situated in less favoured or mountain areas in 2007.
There was an increase in fallow land (73%) from 2005 to 2007.
There was a noticeable increase in the area used for common wheat and spelt (63%), which went from 2.7% of
the UAA in 2005 to 4.2% in 2007. On the other hand, the area sown with durum wheat also fell by a 1 quarter
(-26%). The area used for durum wheat diminished from 17% (2005) to 13% (2007) of the total UAA of Greece.
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Industrial plants decreased by 10%, in particular tobacco plantations fell by 62%.
The situation for subsistence farming in Greece is outlined in Table 5.

Data sources and availability
The National Statistical Service of Greece (NSSG), in collaboration with its 51 Regional Statistical Offices
implemented the survey on the structure of agricultural holdings in Greece. The FSS 2007 was the third survey
after the last Agricultural Census in 1999/2000. It wascarried out between October and December 2007. The
reference day for livestock was the 1st November and for the other characteristics, the reference period was from
1st October 2006 to September 2007.
The target population was all the holdings with at least 0.1 ha of UAA or 0.05 ha of greenhouses, or at
least 1 cow, 2 other "large animals" (oxen, horses, donkeys or mules, 5 "small animals" (sheep, goats or pigs),
50 poultry, 20 beehives or 5 ostriches.
The sampling frame consisted of 854 302 holdings listed in the Statistical Farm Register, the outcome of the
Agriculture Census 1999/2000 subsequently updated with administrative sources and with other agricultural
statistical procedures carried out since the census.
The sample of 100 407 holdings (12% of the population) was selected using a one stage stratified random sampling and the Neyman allocation method. The stratification criteria were the administrative districts (NUTS 3),
for nine regions (NUTS 2) the fire stricken municipalities (of the August 2007 fires), the SGM and the typology.
For new farms and organic ones the UAA was used for stratification. All farms with at least 38 ESU, new farms
of at least 20 ha of UAA, farms and with special qualities (organic and ostrich farms), weresurveyed exhaustively.
Altogether about 98 875 questionnaires were completed using a face-to-face interview.
Non-response in the 2007 FSS in Greece was quite low: 1.5%. When the statistical information could not
be collected, an additional sample replaced the missing holdings. Imputation and re-weighing was also used.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Greece it
covers close to 11 300 ha, 95% in holdings with at least1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed inEuropean size units (ESU, 1 ESU is a 1200-euro SGM).
An Annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Greece it
is 2200 hours (275working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernised and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.
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Further Eurostat information
Publications
• Farm Structure Survey in Greece - 2007 - Statistics in focus 96/2009
• National Methodological Report - Farm Structure Survey 2005 - Greece

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Hellenic Statistical Authority (EL.STAT) - Agriculture
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Farm structure in Hungary
Data from November 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilized agricultural area, 2005 and 2007, Hungary

Figure 2: Description of the labour force in Hungary, 2007

Figure 3: Distribution of the number of livestock units, 2005 and 2007, Hungary
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Table 1: Labour force by size of the farms, 2007, Hungary

eurostat

Archive Agriculture, environment, energy and transport statistics

401

Table 2: Agricultural holdings by size, 2007, Hungary
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Table 3: Land use by size of the farms, 2007, Hungary
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Table 4: Livestock by size of the farm, 2007, Hungary

Table 5: Subsistence farming, 2007, Hungary
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Hungary.
The 2007 FSS recorded 626 300 agricultural holdings in Hungary, which represents a 12% decrease since 2005.
The average area has increased by 12% reaching 29 ha per holding.
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Main statistical findings
85% of the utilised agriculture area is arable land
In 2007, about 141 000 agricultural holdings in Hungary had an economic size of at least one European size
unit , compared to 157 000 in 2005 (a 10% reduction).
These farms made use of 4.05 million hectares (ha) of utilised agricultural area (UAA) , (0.2% more than
in 2005), which makes the average size of a holding in Hungary 29 ha (compared with 26 ha in 2005). See
Graph 1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and
other characteristics of the agricultural holdings.
These holdings employed 209 000 annual work units (AWUs) , the equivalent of 209 000 people working full
time, a decrease of 10% since 2005. The average area per AWU was 19.4 ha (around 2 ha more than in 2005).
The organisation and distribution of the labour force in Hungary is described in Graph 2 and Table 1).
The farms contained 2.1 million livestock units (LSU) in 2007, 1% less than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 141 000 agricultural holdings in 2007:

• 58% made use of less than one AWU, while another 13% made use of two or more AWUs;
• 31% used less than 2 ha, while 9% used 50 ha or more;
• 55% produced mainly for own consumption and 35% produced mainly for direct sales;
• 55% of Hungarian farms specialised in crops, a 2% increase compared with the 2005 value.
• 26% of the holdings specialised in cereals , oil seed and protein crops;
• 12% specialised in mixed cropping;
• 11% of the holdings were engaged in various crops and livestock combined.
Amongst the sole holders:

• 14% were women in 2007;
• 48% were aged 55 or more and 7% were younger than 35 years; and
• 36% had another gainful activity in 2007.
In Hungary in 2007, 37% of the agricultural area was farmed by its owners.
The work of family labour force has decreased by 13% from 2005 to 2007 and it was 58% of the total farm
labour force in Hungary (a 2% decrease from 2005).
In spite of a 10% decrease in the number of holdings with organic farming , there was a 16%increase in the area
under organic production ; in 2007 it counted for 1.8% of the UAA. The average area of these types of holdings
was 155 ha. Details of land use by size of farm are given in Table 3.
There was a noticeable increase in the rape and turnip area, more than doubling from 2005 to 2007, a 112%
increase, going from 2.6% of the UAA in 2005 to 5.5% in 2007. On the other hand, the area sown with sunflower
and soya was reduced by 17% and 21% respectively.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The Hungarian Central Statistical Office (HCSO), in collaboration with their regional directorates implemented
the survey on the structure of agricultural holdings in Hungary.The FSS 2007 was the third survey after the
last Agricultural Census in 2000 (AC 2000). It was carried out between 12 and 30 November 2007 using a
combination of exhaustive (for theagricultural enterprises) and sample survey (for the private holdings). The
reference day for livestock was the 1 December, and for the labour force queries the 12 months preceding the
survey.
The FSS 2007 used two different sources as basis for the 2007 survey, that also reflect the agricultural structure
in Hungary:

• the Farm Register based on the AC 2000 that is annually updated with available statistical information,
for the private holdings;
• the Business Register, an administrative source with a continuous update process for the agricultural
enterprises (that are in total around 10 000).
The definition of an agricultural holding complies with the European Commission’s definition.
In the case of the private holdings the sample was drawn by a one-stage cluster method. From the 13 676
survey districts of the census 2000 about 15% of the districts were selectedrandomly and within these 2 013
sampled districts a full scope observation has been carried out. A separate stratum of 185 holdings was created
based on the size of land area and/orlivestock, regardless of the district, this stratum was fully enumerated.
Altogether about 111 000 questionnaires were completed using a face-to-face interview.
In the case of the agricultural enterprises and the 185 large farms referred above, the questionnaire was sent by
post. The results were 9 000 questionnaires returned, 7 600 of whichwere engaged in agricultural activities.
Administrative sources, from the Hungarian organizations that certify the organic farming were used for providing information on these types of activities. Data on quality wine is alsoextracted from the wine register.
Non-response in the 2007 FSS in Hungary was quite low: 0.4% for the private holdings and 0.07% for the
enterprises.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number of heads) and aregional coefficient. The sum of such margins in
a farm is its economic size, expressed in European Size Units (ESU, 1 ESU is a 1200-euro SGM).
An Annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Hungary
it is 1800 hours (225 working days of 8 working hours per day).
A Livestock Unit (LSU) is equivalent to a dairy cow. The number of animals (number of heads) is converted
into LSU using a set of coefficients reflecting the feed requirements ofthe different animal categories.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the

eurostat

Archive Agriculture, environment, energy and transport statistics

406

rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
Publications
• Agriculture in Hungary, 2007, (Farm Structure Survey ), Preliminary Data, Budapest, 2008
• Farm Structure Survey in Hungary - 2007 - Statistics in focus 7/2009
• Farm Structure Survey in Hungary - 2005 - Statistics in focus 22/2006
• National Methodological Report – FSS 2007 Hungary (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Agriculture in Hungary, Farm typology, 2007, Budapest, 2008
• Hungarian Central Statistical Office - Agricultural long time series and censuses
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Farm structure in Ireland
Data from October 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Ireland, 2005 and 2007

Figure 2: Description of the Labour Force in Ireland

Figure 3: Distribution of the number of livestock units, Ireland, 2005 and 2007
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Table 1: Labour force by size of the farms, Ireland, 2007
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Table 2: Agriculture holdings by size, Ireland, 2007
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Table 3: Land use by size of the farms, Ireland, 2007
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Table 4: Livestock by size of the farms, Ireland, 2007

Table 5: Subsistence farming, Ireland, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Ireland.
The 2007 FSS recorded 128 200 agricultural holdings in Ireland, which represents a 3% decrease since 2005.
The farms with at least 1 European size unit 5ESU) have suffered a more significant reduction (6%). This drop
affects all size classes, but with greater impact on the farms under 5 ha (-21%).
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Main statistical findings
93% of Irish farms are livestock specialists
In 2007, about 117 900 agricultural holdings in Ireland had an economic size of at least one European size
unit (ESU), compared to 125 500 in 2005 (a 6% reduction). The increase in the number of farms with less than
1 ESU was 44% from 2005 to 2007.
These farms made use of 4.02 million hectares (ha) of utilised agricultural area , (3% less when compared
with 4.16 million ha in 2005), which makes the average size of a holding in Ireland 34 ha. See Graph 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 141 000 annual work units (AWUs) , the equivalent of 141 000 people working full
time, a decrease of 5% since 2005. The organization and distribution of the labour force in Ireland is described
in Graph 2 and Table 1.
The farms contained 5.9 million livestock units (LSU) in 2007, 5% less than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 117 900 agricultural holdings in 2007:

• 33% made use of less than one AWU, while another 15% made use of two or more AWUs;
• 39% used less than 20 ha, while 4% used 100 ha or more;
• 93% of Irish farms specialised in livestock;
• 16% were specialists in dairy farming;
• 21% were engaged in breeding sheep , goats and other grazing livestock;
• 54% were specialists in cattle – rearing and fattening.
Amongst the sole holders:

• 10% were women in 2007;
• 50% were aged 55 or more and 5% were younger than 35 years; and
• 43% had another gainful activity in 2007 (compared to 37% in 2005).
In Ireland in 2007, 81% of the agricultural area was farmed by its owners.
The family labour force represents 93% of the total agricultural labour force - a 5% decrease from 2005 to
2007.
The area farmed under organic production methods increased by 15% from 2005 but its impact still remains
small on the overall UAA (0.54%). The number of organic farms is stable since 2005. Details of land use by
size of farm are given in Table 3.
The number of holdings with dairy cows decreased by 11%. The number of farms specialized in dairy cows also
registered a 9% reduction.
The 2007 FSS results show a general decrease in livestock units, this tendency is more evident in the number of sheep (-15%) and goats (-13%).
75% of the UAA in Ireland is permanent grassland and meadow.
The area of forage plants decreased by 14% since 2005, that corresponds to less than 2% of the UAA.
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91% of the Irish farm animals are grazing livestock.
The situation for subsistence farming in Ireland is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The 2007 survey on the structure of agricultural holdings in Ireland was carried out with the reference day
on the 1st June 2007. The reference period for labour force wasthe preceding 12 months.
Prior to this survey a full-scale agriculture census was carried out in 2000 and it was the main source for
the Farm register. The EU sample surveys in 2003, 2005 and 2007 were based on it. The farm register is
regularly updated with administrative sources and other nationalfarm surveys (with a much smaller scope and
covering approximately 20% of the population frame) that are held every year.
The target population was the agricultural holdings recorded in the farm register. No threshold was applied in
advance to define the holding (a single unit, both technically and economically, which has a single management
and which produces agricultural products), but the surveyed farms with less than 1 ha, less than 1 livestock
unit and not engaged in any specialist activitywere excluded.
The sampling frame for the 2007 FSS was 132 284 holdings. 76 969 farms were sampled using a regional
breakdown and 10 different strata regarding the typology and the size (economic and area). A specific stratum
for the new farms was also included. Two thirds of thesampled units matched with the ones from the 2005 or
2006 surveys.
The questionnaires were printed and mailed. A preprinted barcode on the first page was used to identify
each survey form, which was then scanned and electronically transferred to the farm register.
The check of the data was assisted by software which detects the missing values and unrecognizable digits.
The compiled dataset was checked by other built-in validations. The response rate for the surveys was 72%.
Partial non-response was, in some cases, imputed using previous survey results.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the land concerned with this new activity has been included in the agricultural area. In Ireland it covers 10 425 ha, 94% being in farms with at least one ESU.
For each activity (‘enterprise‘) on a farm (for instance producing wheat, dairy cow or vineyard), a Standard
gross margin is estimated, based on the area (or the head count of livestock) and a regional coefficient. The sum
of such margins in a farm is its economic size, expressed in European size units (ESU). One ESU is equivalent
to 1 200 EUR SGM.
An ’annual work unit’ (AWU) is equivalent to a worker employed on a full time basis for one year. In Ireland it is 1 800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the

eurostat

Archive Agriculture, environment, energy and transport statistics

414

rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Ireland - 2007 - Statistics in focus 20/2009
• National Methodological Report – FSS 2007 Ireland (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Crops and Livestock Survey, June 2008 - Provisional estimates, CSO
• Website of the Central Statistics Office Ireland
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Farm structure in Italy
Data from October 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Italy, 2005 and 2007

Figure 2: Description of the labour force in Italy, 2007

Figure 3: Distribution of the number of livestock units, Italy, 2005 and 2007
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Table 1: Labour force by size of the farms, Italy, 2007
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Table 2: Agricultural holdings by size, Italy, 2007
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Table 3: Land use by size of farms, Italy, 2007
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Table 4: Livestock by size of farms, Italy, 2007

Table 5: Subsistence farming, Italy, 2007
This article is part of a series of country-specific publications on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into the farm structure
in Italy.
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The Farm structure survey recorded 1 680 000 agricultural holdings in Italy in 2007 (3% less than in 2005).
The labour force involved in agriculture activity has fallen by 5%, while the utilised agricultural area (UAA)
and the total of livestock have increased by 0.3% and 4% respectively.

Main statistical findings
75% of the agricultural holdings are specialised in crop production
Due to the different coverage of the FSS across MemberStates, the total number of farms is not comparablebetween countries. This is why the present analysis,including Tables 1-4 and the graphs focus on holdings
ofat least one European size unit (ESU) .
In 2007, 82% of the Italian agricultural holdings (1.4million) had an economic size of at least 1 ESU.
They used about 12.5 million ha of utilised agricultural area (UAA), an increase of 0.3%compared with 2005.
This area represents 98% of thetotal UAA in Italy and an average of 9 ha per holding.
These holdings employed 1.2 million AWUs, the equivalent of 1.2 million peopleworking full time; (4% less
than 2005). The AWU perholding has reduced from 0.92 in 2005 to 0.88 in 2007.They had 9.88 million livestock
units (LSU) in 2007,an increase of 3.6% compared with 2005.
Amongst these 1.4 million agricultural holdings:

• 66% made use of less than one AWU, another 11% made use of 2 or more AWUs;
• 41% used less than 2 ha, while 3% used 50 ha or more;
• 26% produced mainly for own consumption and 19% mainly for direct sales;
• 75% of Italian farms specialised in crops.
• 21% of the holdings specialised in olives;
• 12% specialised in cereals, oil seed and protein crops;
• 11% specialised in mixed cropping.
The family labour force has decreased by 4% from 2005to 2007 but its weight in the total labour force hasdecreased from 67% in 2005 to 66% in 2007.
Amongst the sole holders:

• 31% were women;
• 66% were aged 55 or more and 3% were younger than 35 years;
• 26% of the sole holders had another gainful activity in 2007.
In Italy in 2007, 8.8 million hectares (71%) of the agricultural area was farmed by its owners, a 4%decrease
compared with 2005.
The area of permanent crops rose by 3% from 2005 to2007. The increase was mainly in the olive trees (4%)and
vineyards (5%). 72% of the area of permanent cropswas in holdings with less than 20 ha.
In spite of a 6% decrease in the number of holdings withorganic farming, there was a 15% increase in the
areaunder organic farming; in 2007 it counted for 5.6% ofthe UAA (a rise compared to 4.9% in 2005).
The number of farms with livestock increased by 5%.The number of beehives reduced by 30%, and thenumber
of holding with beehives, was down by 13%since 2005.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The Italian National Statistical Institute (ISTAT), incollaboration with its regional offices was responsiblefor the
implementation of the 2007 FSS in Italy. TheFSS 2007 was the third sample survey after the lastAgricultural
Census in 2000 (AC 2000).
The farms covered by the survey were all holdings of atleast 1 hectare, or bellow 1 ha and with productionreaching a certain physical threshold or with sales ofagricultural products of at least 2 500 €.
The sample was selected from the reference populationof near 2.6 million units (from the 2000 AgriculturalCensus as updated by the 2003 and 2005 FSS) with arandom stratified sampling method, where the largefarms
were exhaustively sampled. The stratification wasbased on the regions, the UAA and LSU and theeconomic
size of the holdings. The sample includedabout 64 000 holdings.
The data collection was carried out by personalinterviews. Among the sampled holdings about 7% didnot
respond and close to 13% were inactive. The finalresult was close to 50 500 holdings representing about1.7
million holdings (3%).
Non-response in the 2007 FSS in Italy was treated inthree different ways: the unit non-response wascorrected by
reweighing; the item non-response forinfluent holdings was handled with imputation fromadministrative sources
or by telephone checks; and forthe item non-response for non-influent holdingsautomatic imputation was used.
Between FSS 2005 and 2007 "maintaining land in goodagricultural and environmental conditions" (GAEC)became
an agricultural activity and the concerned landhas been included in the agricultural area. In Italy itcovers close
to 41 640 ha, 94% in holdings with at least1 ESU.
For each activity (‘enterprise‘) on a farm (for instancewheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number ofheads) and a regional coefficient. The sum of suchmargins in
a farm is its economic size, expressed inEuropean size units (ESU, 1 ESU is a 1200-euro SGM).An annual work
unit (AWU) is equivalent to a workeremployed on a full time basis for one year. In Italy it is1800 hours (225
working days of 8 working hours perday).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Italy - 2007 - Statistics in focus 38/2009
• National Methodological Report – FSS 2007 Italy (available on request)
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Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• European Commission - Agriculture and Rural Development - Rural Development policy 2007-2013
• Istat (Italian National Statistical Institute) - Agriculture
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Farm structure in Latvia
Data from July 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Latvia, 2005 and 2007

Figure 2: Description of the labour force in Latvia, 2007

Figure 3: Distribution of the number of livestock units, Latvia, 2005 and 2007
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Table 1: Labour force by size of the farms, Latvia, 2007 Eurostat (ef_ov_lfft)
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Table 2: Agricultural holdings by size, Latvia, 2007 Eurostat (ef_ov_kvaaesu)
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Table 3: Land use by size of the farms, Latvia, 2007 Eurostat (ef_ov_lusum)
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Table 4: Livestock by size of the farm, Latvia, 2007 Eurostat (ef_ov_lssum)

Table 5: Subsistence farming, Latvia, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Latvia.
The 2007 FSS recorded 107 750 agricultural holdings in Latvia, which represents a 16% decrease since 2005.
This drop results mainly from the concentration of farms: the smaller farms have suffered a 22% reduction
accompanied by a growth in area (19%) and number (25%) in the larger farms.
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Main statistical findings
Utilised agricultural area up by 10%
In 2007, about 44 400 agricultural holdings in Latvia had an economic size of at least one European size
unit (ESU) , compared to 44 900 in 2005.
These farms made use of 1.4 million hectares (ha) of utilised agricultural area , (10% up from 1.3 million
ha in 2005), which makes the average size of a holding in Latvia 32 ha. See Figure 1 for the distribution of UAA
in terms of farm size, while Table 2 describes the size distribution and other characteristics of the agricultural
holdings.
These holdings employed 70 000 annual work units (AWUs) , the equivalent of 70 000 people working full
time, a decrease of 14% since 2005. The organisation and distribution of the labour force in Latvia is described
in Figure 2 and Table 1.
The farms contained 0.46 livestock units (LSU) in 2007, 11% more than in 2005, mainly due to an increase of
70% in the number of sheep and of 13% in cattle . The distribution of livestock by farm size is shown in Table
4 and Figure 3.
Amongst the 44 400 agricultural holdings in 2007:

• 32% made use of less than one AWU, while another 21% made use of two or more AWUs;
• 68% used less than 20 ha, while 5% used 100 ha or more;
• 49% were producing mainly for own consumption, a decrease compared with 2007 (53%);
• 37% were specialists in livestock;
• 31% were specialists in dairy farming;
• 19% were engaged in field crops – grazing livestock combined;
• 15% specialize in mixed livestock, mainly grazing livestock.
Amongst the sole holders:

• 43% were women in 2007 (almost half of the holdings with UAA under 20 ha are owned by women, the
value falls to 22% for farms with 100 ha of UAA and over);
• 46% were aged 55 or more and 7% were younger than 35 years;
• 31% had another gainful activity in 2007.
In Latvia in 2007, 68% of the agricultural area was owned by farmers.
The family labour force decreased by 16% from 2005 to 2007.
96 900 ha were organically farmed (6.8% of the utilised agricultural area, compared with 1.3% in 2005). The
number of farms with organic farming alsohad a significant increase: from slightly over 400 in 2005 to almost 2
500 in 2007. Details of land use by size of farm are given in Table 3.
The share of holdings producing mainly for direct sales rose to 12% in 2007, compared with 7% in 2005.
The situation for subsistence farming in Latvia is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the figures focus on holdings of
at least one European size unit.
The survey on the structure of agricultural holdings in Latvia was carried out in the summer 2007 using a
combined method (exhaustive and sample survey). This was the fourth Farm structure survey in Latvia; prior
to this, one full-scale agricultural census was conducted in 2001 and two other sample surveys in 2003 and 2005.
The reference date of the FSS 2007 was the 1st June 2007. The reference period for labour force covers June 1,
2006 to May 31, 2007.
The sample frame for the 2007 FSS was the statistical Farm Register, created in 1999 and regularly updated
by statistical and administrative sources. The target population for the FSS 2007 covers all the holdings with
a threshold of at least 0.1 ESU, new farms with at least 5 ha, and nonactive farms with 10 ha or more. The
non-active farms where included because the farm register does not always list the real activity of the holding.
Exhaustive enumeration was used for all active farms with 2 or more ESU, this included 17 875 holdings.
The other holdings where sampled through a simple stratified random sample. The frame was stratified by
activity (active, non-active and new or unobserved units), location ( NUTS 4 level), by economic size/area (4
categories of ESU for active farms, 7 categories in UAA for other ones) and by type of farming (8 groups; only
for active farms). The sample included a total of 58 002 holdings.
The verification of the surveys and the data was done in three different steps: There was a manual check
where the surveys had a visual control for missing or incorrect features. After scanning the surveys an arithmetical and logical validation was carried out. There was also a comparison between the results of the survey,
the administrative information and data from previous surveys. For very discrepant results the holders interviewed in previous surveys were contacted by phone and the errors were corrected.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Latvia it
covers 1 100 ha, 46% being in farms with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Latvia it
is 1840 hours (230 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
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Publications
• Farm Structure Survey in Latvia - 2007 - Statistics in focus 109/2008
• National Methodological Report – FSS 2007 Latvia (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Latvia (Latvijas Statistika) - Agricultural Census 2010
• Statistics Latvia (Latvijas Statistika) - Agriculture - Key Indicators
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Farm structure in Lithuania
Data from May 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Lithuania, 2005 and 2007

Figure 2: Description of the labour force in Lithuania, 2007

Figure 3: Distribution of the number of livestock units, Lithuania, 2005 and 2007
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Table 1: Labour force by size of the farms, Lithuania, 2007
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Table 2: Agricultural holdings by size, Lithuania, 2007
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Table 3: Land use by size of the farms, Lithuania, 2007
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Table 4: Livestock by size of the farms, Lithuania, 2007

Table 5: Subsistence farming, Lithuania, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Lithuania.
The 2007 FSS recorded 230 000 agricultural holdings in Lithuania, which represents a 9% decrease since 2005.
This drop results mainly from a fall of 36% in the number of medium-size holdings (from 5 to 50 ha).
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Main statistical findings
Number of medium-size holdings: - 36% from 2005 to 2007
In 2007, about 85 300 agricultural holdings in Lithuania had an economic size of at least one European size unit
(ESU) , compared to 128 600 in 2005.
These farms made use of 2.1 million hectares (ha) of utilised agricultural area (UAA) , which makes the average
size of a holding in Lithuania 25 ha (compared to 18.2 ha in 2005). See Figure 1 for the distribution of UAA
in terms of farm size, while Table 2 describes the size distribution and other characteristics of the agricultural
holdings.
These holdings employed 111 200 annual work units (AWU) , the equivalent of 111 200 people working full
time, a decrease of 27% since 2005. This drop results mainly from the decrease in the labour force in medium
size farms (&lt;50ha). The organisation and distribution of the labour force in Lithuania is described in Figure
2 and Table 1.
The farms contained 0.9 million livestock units (LSU) in 2007, 19.5% less than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 85 300 agricultural holdings in 2007:

• 50% made use of less than one AWU, while another 9.5% made use of two or more AWUs;
• 23% used less than 5 ha, while 8% used 50 ha or more;
• 28% of Lithuanian farms were producing mainly for own consumption, almost 15 000 holdings fewer than
in 2005;
• 33% were holdings of the type mixed cropping;
• 45% were engaged in mixed livestock;
• 22% were mixed farms.
Amongst the sole holders:

• 38% were women in 2007 (as in 2005);
• 48% were aged 55 or more and 6% were younger than 35 years;
• 33% had another gainful activity in 2007 (compared to 28% in 2005).
In Lithuania in 2007, 44% of the agricultural area was owned by farmers (more than 70% in the holdings with
less than 20 hectares).
The family labour force labour force has decreased from 2005 to 2007 (-34%), in contrast to non family labour
force.
The area farmed under organic production methods represents 53 353 ha (2.5% of the utilised agricultural
area, compared to 0.6% in 2005). Details of land use by size of farm are given in Table 3.
The situation for subsistence farming in Lithuania is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
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The survey on the structure of agricultural holdings in Lithuania was carried out between 1st and 29th June
2007 on a sample basis. Prior to this survey, a full-scale agricultural census was last conducted in 2003 and the
sample farm structure survey in 2005. The reference day of the farm structure survey was the 1st June 2007,
for the crops characteristics the area under winter crops sown in autumn 2006 and the area under summer crops
sown in the current summer was recorded. If the sowing was not completed by 1st June, the area planned to be
sown, was also recorded. For the labour force characteristics the reference period was the 12 months preceding
the reference day.
According to the national definition an agricultural holding is a single unit both technically and economically, which has single management and which produces agricultural products or maintains its land which is
no longer used for production purposes in good agricultural and environmental condition. It has at least 1 ha
of utilised agricultural area or less than 1 ha of utilised agricultural area but annual income from agricultural
activity higher than 5.000 LTL (5000 Lithuanian Litas 1̃.455 Euro). It can also be engaged in other secondary
economic activities or to provide services.
On the basis of the results of agricultural census 2003, updated with the data from other statistical surveys and
supplemented with new legal units found in the Business Register, a stratified sample was drawn. The holdings
– including the newly established ones – have been divided into 7 groups according to their type of activity,
economic size and legal personality. Altogether, 310 strata were established in these groups, of which all family
farms of at least 2 ESU and the units of legal entities were observed without sampling. From the other strata
a simple random sample was taken using different stratification criteria (e.g. economic size of holding, type of
farming, some of the holdings’ characteristics) besides the geographical location of the holding. The sample
size was ca. 24.5% (i.e. 60.888 agricultural holdings were sampled out of a total population of 248,477 holdings).
The list of characteristics and their definitions were fully compliant with the EU requirements concerning
the farm structure survey 2007.
The data are checked at different levels. Altogether data were provided by 56 798 of 61 263 final surveyed
agricultural holdings (375 new holdings were found), of which 2 202 units didn’t reach the thresholds for agricultural holding. The information has not been obtained from 4 465 farms (7.3% of sample) of which 2 737
holdings either do not perform agricultural activity or have land temporarily uncultivated; 1 728 holdings did
not respond due to refusals or lack of contact. For these units, no imputation of data was carried out.
For each activity (‘enterprise‘) on a agricultural holding (for instance wheat, dairy cow or vineyard), a standard
gross margin (SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The
sum of such margins in a holding is its economic size, expressed in European Size Units (ESU, 1 ESU is a
1200-euro standard gross margin).
Each agricultural holding is classified in the community typology by its economic size and its type of farming, depending on the share of each enterprise in its economic size.
Annual working unit (AWU) means the labour force working yearly i.e. a worker employed on full time basis
and working 1984 hours (248 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.
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Further Eurostat information
Publications
• Farm Structure Survey in Lithuania - 2007 - Statistics in focus 56/2008
• National Methodological Report – FSS 2007 Lithuania (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Farm structure survey 2007 in Lithuania
• Statistics Lithuania - Agricultural Census
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Farm structure in Luxembourg
Data from October 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Luxembourg, 2005 and 2007

Figure 2: Description of the labour force in Luxembourg, 2007

Figure 3: Distribution of the number of livestock units, Luxembourg, 2005 and 2007
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Table 1: Labour force by size of the farms, Luxembourg, 2007
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Table 2: Agriculture holdings by size, Luxembourg, 2007
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Table 3: Land use by size of farms, Luxembourg, 2007
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Table 4: Livestock by size of farms, Luxembourg, 2007

Table 5: Subsistence farming, Luxembourg, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure
survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Luxembourg.
The 2007 FSS recorded 2 300 agricultural holdings in Luxembourg, which represents a 6% decrease since
2005. In particular, farms under five hectares fell by 16%.
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Main statistical findings
62% of farms are livestock specialists
In 2007, about 2 200 agricultural holdings in Luxembourg had an economic size of at least one European
size unit (ESU) , compared to 2 350 in 2005 (a 6% reduction).
These farms made use of 130 000 hectares (ha) of utilised agricultural area , (1% more than in 2005), which
makes the average size of a holding in Luxembourg 58 ha. See Graph 1 for the distribution of UAA in terms of
farm size, while Table 2 describes the size distribution and other characteristics of the agricultural holdings.
These holdings employed 3 700 annual work units (AWUs) , the equivalent of 3 700 people working full time, a
decrease of 6% since 2005. The organisation and distribution of the labour force in Luxembourg is described in
Graph 2 and Table 1).
The farms contained 161 000 livestock units (LSU) in 2007, 2% more than in 2005. The distribution of livestock
by farm size is shown in Table 4 and Graph 3.
Amongst the 2 200 agricultural holdings in 2007:

• 21% made use of less than one AWU, while another 45% made use of two or more AWUs;
• 32% used less than 20 ha, while 19% used 100 ha or more;
• 62% of Luxembourgish farms specialised in livestock;
• 29% were specialists in dairy farming;
• 17% were specialists in vineyards; and
• 12% were specialists in cattle – rearing and fattening.
Amongst the sole holders:

• 21% were women in 2007;
• 39% were aged 55 or more and 5% were younger than 35 years; and
• 17% had another gainful activity in 2007.
In Luxembourg in 2007, 43% of the agricultural area was owned by the holders.
The family labour force represents 85% of the total labour force - a 2% increase since 2005.
The area farmed under organic production methods increased by 10% from 2005 but remains a small share
of the total UAA at 2% and of the total number of farms (also 2%). Details of land use by size of farm are
given in Table 3.
The percentage of farms with livestock has dropped from 81% in 2005 to 77% in 2007. Almost half (49%)
of the holdings in Luxembourg have dairy cows , with an average of 37 cows per farm.
The situation for subsistence farming in Luxembourg is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit .
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The survey on the structure of agricultural holdings in Luxembourg was carried out in May 2007 on an exhaustive base, by the Luxembourg Central Statistical and Economic Studies Office (STATEC) in collaboration with
the 116 municipalities of the country and the Rural Economy Office (Service d’Economie Rurale -SER) .
The agricultural census has been conducted yearly since 1953. The reference date of the FSS 2007 was the
15 May 2007, however for the farm labour force characteristics the reference period covers the 12 preceding
months.
The FSS relates to holdings whose utilized agricultural area is one hectare or more and those whose area
is less than one hectare but produce for sale (including livestock) or have at least 100 m2of vineyard. The target
population wasall the farms with an operating base located in the Grand Duchy of Luxembourg. The list of
holdings was updated and completed at municipality level prior to the census, data from the SER were also
used to check the completeness of the population. Administrative sources from the SER were used to determine
agricultural areas and livestock. The organic farming data were checked using data from the Administration of
the technical services of agriculture in Luxembourg.
The data have been checked several times during processing: at municipality level (when collecting the questionnaires and when compiling the data) and then at a national level using software. The national data are checked
against the municipal lists and tables from previous years. The no-response rate is not significant (0.5%) and
the missing data are imputed from previous surveys.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the land concerned with this new activity has been included in the agricultural area. In Luxembourg it covers 260 ha, 96% being in farms with at least one ESU.
For each activity (‘enterprise‘) on a farm (for instance producing wheat, dairy cow or vineyard), a Standard
gross margin (SGM) is estimated, based on the area (or the head count of livestock) and a regional coefficient.
The sum of such margins in a farm is its economic size, expressed in European size units (ESU). One ESU is
equivalent to 1200 EUR SGM.
An ’annual work unit’ (AWU) is equivalent to a worker employed on a full time basis for one year. In Luxembourg it is 2 200 hours (275 working days of 8 working hours per day) provided the person is between 15 and
80 years.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Luxembourg - 2007 - Statistics in focus 96/2008
• National Methodological Report – FSS 2007 Luxembourg (available on request)
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Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• European Commission - Agriculture and Rural Development - Rural Development policy 2007-2013
• Rural Economy Office (Service d’Economie Rurale -SER)
• Statec (Statistics Luxembourg)
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Farm structure in Malta
Data from July 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Malta, 2005 and 2007

Figure 2: Description of the labour force in Malta, 2007

Figure 3: Distribution of the number of livestock units, Malta, 2005 and 2007
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Table 1: Labour force by size of the farms, Malta, 2007

eurostat

Archive Agriculture, environment, energy and transport statistics

449

Table 2: Agricultural holdings by size, Malta, 2007
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Table 3: Land use by size of the farms, Malta, 2007
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Table 4: Livestock by size of the farms, Malta, 2007

Table 5: Subsistence farming, Malta, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Malta.
11 020 agricultural holdings were recorded in Malta in the 2007 Farm structure survey (55 less than in 2005).
Only 38% of these holdings had an economic size of at least one European size unit (ESU) , compared to about
74% in 2005. This big difference is due to a change in agricultural prices, which has reduced the total standard
gross margins (SGM) over recent years.
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Main statistical findings
Increase in the number of horticultural holdings: 39% from 2005 to 2007
In 2007, about 4 100 agricultural holdings in Malta had an economic size of at least one European size unit.
These farms made use of 7 200 hectares (ha) of utilised agricultural area (UAA) , which makes the average size of a holding in Malta 1.75 ha (compared to 1.11 ha in 2005). See Figure 1 for the distribution of UAA
in terms of farm size, while Table 2 describes the size distribution and other characteristics of the agricultural
holdings.
These holdings employed 3 400 annual work units (AWU) , the equivalent of 3 400 people working full time .
The organization and distribution of the labour force in Malta is described in Figure 2 and Table 1.
The farms contained 49 000 livestock units (LSU) in 2007, 7% more than in 2005. The distribution of livestock
by farm size is shown in Table 4 and Figure 3.
Amongst the 4 100 agricultural holdings in 2007:

• 65% made use of less than one AWU, while another 10% made use of two or more AWUs;
• 42% used less than 1 ha, while 27% used 2 ha or more;
• 11% of the holdings were producing mainly for own consumption;
• 31% were specialists in horticulture and 22% were holdings of the type mixed cropping;
• 16% were specialists in livestock;
• 3% were mixed farms.
Amongst the sole holders:

• 5% were women in 2007 (compared to 7% in 2005);
• 50% were aged 55 or more and 6% were younger than 35 years;
• 50% of sole/main holders had another gainful activity in 2007.
In Malta in 2007, 18% of the agricultural area was farmed by the owner.
The labour force has decreased by 12% from 2005 to 2007.
39% of the UAA was irrigated in 2007. The area of irrigated land has increased by 14% from 2005 to 2007.
This increase is mainly related to the large number of horticultural holdings (39% more than in 2005). Details
of land use by size of farm are given in Table 3.
There was an increase of 11% in the number of goats, but a reduction of 23% in the number of sheep.
The situation for subsistence farming in Malta is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
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The survey on the structure of agricultural holdings was carried out in Malta in the autumn of 2007 on a
sample basis. The previous full-scale agricultural census was conducted in 2001, and the last sample farm
structure survey was in 2005. The reference period for the FSS 2007 was the crop year 2006/07 (ending on 31
August 2007), for livestock the 1st of September 2007 and the period for labour force referred to the 12 months
preceding the day of the survey.
The target population were the holdings, according to the national definition, whose area consists of land
and/or buildings on which agricultural activities are carried out. No thresholds were used, and the initial population was composed of all the holdings included in the statistical farm register, which is updated continuously
on a regular basis.
The population was stratified according to the type of farming (8 groups) and economic size (3 groups), as
well as the regions. Certain typology and size classes were clustered in order to get a representative sample.
All the holdings having at least 8 ESU were sampled surveyed exhaustively. In the other strata the optimum
allocation method was used with random selection. Holdings in each sampled strata were chosen on the proportion of the total standard deviation of the SGM within the strata. Altogether 1332 holdings have been selected,
which is 12% of the registered population.
The list of characteristics and their definitions were fully compliant with the EU requirements concerning
the Farm Structure Survey 2007. However some characteristics were not surveyed due to their non-existence or
insignificance in the country’s agricultural structure, in accordance with Regulation 204/2006 .
The data are checked at different levels. A first check is done at the collection stage, where the consistency
checks of the totals are carried out by the interviewer. The next quality control was a manual verification of the
completeness of the surveys; farmers were then contacted by phone when clarification was needed. The data
were also checked during the input phase using a specific application.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro standard
gross margin).
Each farm is classified in the community typology by its economic size and its type of farming, depending
on the share of each enterprise in its economic size.
Annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Malta it
is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Malta - 2007 - Statistics in focus 73/2008
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• National Methodological Report – FSS 2007 Malta (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Ad-hoc tables: Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• National Statistics Office (NSO) Malta - Agriculture &amp; Fisheries
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Farm structure in Norway
Data from October 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, in Norway, 2005 and 2007

Figure 2: Description of the labour force in Norway, 2007

Figure 3: Distribution of the number of livestock units, in Norway, 2005 and 2007

eurostat

Archive Agriculture, environment, energy and transport statistics

456

Table 1: Labour force by size of the farms, in Norway, 2007
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Table 2: Agricultural holdings by size, in Norway, 2007
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Table 3: Land use by size of the farms, in Norway, 2007
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Table 4: Livestock by size of the farm, in Norway, 2007

Table 5: Subsistence farming, in Norway, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Norway.
The 2007 FSS recorded 49 900 agricultural holdings in Norway, which represents a 6% decrease since 2005.
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Main statistical findings
The area used for organic farming increased by 9%
In 2007, about 49 800 agricultural holdings in Norway had an economic size of at least one European size
unit (ESU) , compared to 52 800 in 2005 (a 5.6% reduction).
These farms made use of 1.03 million hectares (ha) of utilised agricultural area , (the same as in 2005), which
makes the average size of a holding in Norway 20.7 ha (compared with 19.6 ha in 2005). See Graph 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 56 200 annual work units (AWUs), the equivalent of 56 200 people working full
time, a decrease of 4.5% since 2005. The organization and distribution of the labour force in Norway is described in Graph 2 and Table 1).
The farms contained 1.27 million livestock units (LSU) in 2007, 1% more than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 49 800 agricultural holdings in 2007:

• 48.2% made use of less than one AWU, while another 13.4% made use of two or more AWUs;
• 60% used less than 20 ha, while 6% used 50 ha or more;
• 25% of Norwegian farms specialised in dairy farming;
• 24% were engaged in sheep , goats and other grazing livestock;
• 17% specialised in cereals , oil seed and protein crops;
• 8% were specialists in cattle – rearing and fattening;
• 7% were specialists in general field cropping;
Amongst the sole holders:

• 13% were women in 2007;
• 36% were aged 55 or more and 8% were younger than 35 years (1% less than in 2005); and
• 79% had another gainful activity in 2007.
In Norway in 2007, 63% of the agricultural area was farmed by its owners.
The family labour force represents 80% of the total labour force - a 8% decrease from 2005 to 2007.
There was a 3% increase in the number of holdings under organic production . The area under organic farming
grew by 9% in the same time; in 2007 it counted for 4% of the UAA.
The area used for cereals decreased by 4%. Between 2005 and 2007 the area used for barleydecreased by
14%.
The situation for subsistence farming in Norway is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The Norwegian survey on the structure of agricultural holdings was carried out by Statistics Norway based
on two main sources: the population of agricultural holdings taken from the System of Application for Government Production Subsidies (PRO), with 31 of July as the registration date, and the annual Sample Survey
of Agriculture (providing information on labourinput, irrigation and rural development with 1st of June as the
reference date and the prior 12 months for the labour characteristics).
The target population of the FSS 2007 was the same as for the Census in 1999, and the sample surveys in
2001, 2002, 2003, 2005 and 2006 and includes all holdings with at least 0.5 ha of UAA, or keeping livestock or
cultivating horticultural crops over a certain threshold.The total population was close to 50 000 holdings, 3.6%
not applying for subsidies.
The sample used in FSS 2005 was updated (removing the ceased holdings and adding the new ones) and
was used for the 2007 FSS. The sample design was based on three stratification criteria: 18 counties, 6 classes
of UAA and 8 farm types. The sample size was close to 11 000 holdings.
The questionnaires were mailed to the respondents. It was their responsibility to fill them out and to mail them
back to Statistics Norway. Another option (that has been available since 2005) was to fill out the electronic
version of the questionnaire. In the case of FSS 200728% of the respondents chose this method (compared to
22% in 2005). The non-response rate was 10%. Reweighing was used for unit non-response. Item non-response
was corrected with data from additional sources.
The administrative data used in the FSS (about 80 crop and livestock characteristics) were taken from the
System of Application for Government Production Subsidies (PRO).
For each activity (‘enterprise‘) on a farm (for instance wheat or dairy cow), a standard gross margin is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such margins in a
farm is its economic size, expressed in European sizeunits (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Norway it is 1845 hours (230.6 working days of 8 working hours per day).
A livestock unit (LSU) is equivalent to a dairy cow. The number of animals (number of heads) is converted
into LSU using a set of coefficients reflecting the feed requirements of the different animal categories.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
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Publications
• Farm Structure Survey in Norway - 2007 - Statistics in focus 100/2009
• National Methodological Report – FSS 2007 Norway (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture , see:
Farm Structure Survey
Ad-hoc tables

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Norway (Statistisk Sentralbyrån) - Farming
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Farm structure in Poland
Data from May 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Poland, 2005 and 2007

Figure 2: Description of the labour force in Poland, 2007

Figure 3: Distribution of the number of livestock units, Poland, 2005 and 2007
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Table 1: Labour force by size of the farm, Poland, 2007 Eurostat (ef_ov_lfft)
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Table 2: Agricultural holdings by size, Poland, 2007 Eurostat (ef_ov_kvaaesu)
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Table 3: Land use by size of the farms, Poland, 2007 Eurostat (ef_ov_lusum)
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Table 4: Livestock by size of the farm, Poland, 2007 Eurostat (ef_ov_lssum)

Table 5: Subsistence farming, Poland, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Poland.
The 2007 FSS recorded 2.4 million agricultural holdings in Poland, (3.5% less than in 2005). This drop results mainly from a fall in the number of the smallest holdings which are not covered by the Single area
payment system . The number of farms using less than 2 ha decreased from 84 000 in 2005 to 74 000 in 2007
(-12%).
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Main statistical findings
52% of agricultural land and 56% of livestock in farms of less than 20 ha
In 2007, about 1.13 million agricultural holdings in Poland had an economic size of at least one European
size unit (ESU) , compared to 1.08 million in 2005.
These farms made use of 13.9 million hectares (ha) of utilised agricultural area (UAA) , which makes the
average size of a holding in Poland 12.3 ha (compared to 12.1 ha in 2005). See Figure 1 for the distribution
of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics of the
agricultural holdings.
These holdings employed 1.7 million annual work units (AWU) , the equivalent of 1.7 million people working full time. The organisation and distribution of the labour force in Poland is described in Figure 2 and Table
1.
The farms contained 10.7 million livestock units (LSU) in 2007, 6% more than in 2005, mainly due to an
increase in bovine animals. The distribution of livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 1.13 million agricultural holdings in 2007:

• 29% made use of less than one AWU, while another 29% made use of two or more AWUs;
• 35% used less than 5 ha, while 2% used 50 ha or more;
• 20% were producing mainly for own consumption;
• 38% were holdings of the type mixed cropping;
• 36% were engaged in mixed livestock; and
• 26% were mixed farms.
Amongst the sole holders:

• 23% were women in 2007 (compared to 22% in 2005);
• 23% were aged 55 or more and 17% were younger than 35 years; and
• 32% of family labour force had another gainful activity in 2007 (compared to 29% in 2005).
In Poland in 2007, 77% of the agricultural area was owned by farmers (more than 90% in the holdings with less
than 20 hectares).
The family labour force regularly employed has increased, on the contrary to non-family labour force.
145 240 ha were organically farmed (1% of the utilised agricultural area, compared to 0.6% in 2005). Details of land use by size of farm are given in Table 3.
More than 80% of the dairy cows and 60% of the pigs are kept in farms with less than 50 livestock units.
The situation for subsistence farming in Poland is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
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The survey on the structure of agricultural holdings in Poland was carried out between 1 June and 9 July
2007 on a sample basis. Prior to this survey, a full-scale agricultural census was last conducted in 2002 and the
sample farm structure survey in 2005. The reference day of the farm structure survey was the 1st June 2007 in
the case of land area, land use , livestock, the characteristics defining the holder and manager and the number
of tractors collected, to satisfy the national needs. For other characteristics the reference period was the 12
months preceding the reference day.
According to the national definition an agricultural holding has at least 0.1 ha total agricultural area; or
has less than 0.1 ha of total agricultural area plus at least: 1 head of cattle and/or 5 heads of pigs or 1 sow
and/or 3 heads of sheep or goats and/or 1 horse and/or 30 heads of poultry and/or 1 ostrich and/or 5 heads of
female rabbits and/or 5 heads of other female fur animals and/or 3 heads of other animals kept for slaughter
and/or 1 beehive.
On the basis of the Statistical Farm Register established after the 2002 census, a stratified sample was drawn.
The holdings – including the newly-established ones- have been divided into 8 groups according to their activity,
size or legal form. The largest holdings, the units of legal entities as well as organic farms were observed without
sampling. In the other groups different stratification criteria were used (e.g. total area, arable land , standard
gross margin (SGM) ) besides the geographic levels ( NUTS 2). Altogether, 29 strata were established in these
groups, some of which were strata without sampling, while in the others Neymann and numerical optimisation
methods of allocation were used to choose the units to be observed. The sample size was ca. 7% (i.e. 204,937
holdings weresampled out of a total population of 2,862,265 holdings).
The list of characteristics and their definitions were fully compliant with the EU requirements concerning
the Farm structure survey 2007. However, the areas of different categories of the permanent grassland are not
fully comparable with the data from 2005 Farm structure survey due to the introduction of a new characteristic on the permanent grassland eligible for financial support. Because of their minor economic significance
in Poland compared to the 2005 Farm structure survey the areas of hop, flax and hemp were included under
’other industrial plants’; the area of sunflower crops was included under other oil seed crops and the area of
permanent crops under glass was included under other permanent crops in 2007.
The data are checked at different levels unit non-response has occurred due to refusals, lack of contact and
liquidation of holdings. For these units, no imputation of data was carried out. Only in the case of some
unanswered variables in the enumerated holdings, was an answer imputed which occurred more often in the
population . The information from previous surveys and experts’ opinions were also used.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro standard
gross margin).
Each farm is classified in the community typology by its economic size and its type of farming, depending
on the share of each enterprise in its economic size.
Annual working unit (AWU) means the labour force working yearly i.e. a worker employed on full time basis
and working 2120 hours (265 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.
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Further Eurostat information
Publications
• Farm Structure Survey in Poland - 2007 - Statistics in focus 50/2008
• National Methodological Report – FSS 2007 Poland (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Central Statistical Office of Poland - Agriculture
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Farm structure in Portugal
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area in Portugal 2005-2007

Figure 2: Description of the labour force in Portugal 2007

Figure 3: Distribution of the number of livestock units in Portugal, 2005 and 2007
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Table 1: Labour force by size of the farms in Portugal, 2007
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Table 2: Agricultural holdings by size in Portugal, 2007
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Table 3: Land use by size of the farms, Portugal, 2007
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Table 4: Livestock by size of the farm, Portugal, 2007

Table 5: Subsistence farming, Portugal, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Portugal.
The 2007 FSS recorded 275 000 agricultural holdings in Portugal, which represents a 15% decrease since 2005.
The reduction in the number of smaller farms is greater (-18%) than in larger ones (-4%).
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Main statistical findings
70% of the farmers are 55 years or older
In 2007, about 181 600 agricultural holdings in Portugal had an economic size of at least one European size
unit (ESU) , compared to 219 000 in 2005 (a 17% reduction).
These farms made use of 3.3 million hectares (ha) of utilised agricultural area (UAA) , (5% less than in 2005),
which makes the average size of a holding in Portugal 18 ha (compared with 16 ha in 2005). See Graph 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 266 600 annual work units (AWUs) , the equivalent of 266 600 people working full
time, a decrease of 16% since 2005. The average area per AWU was 12.5 ha (around 1.5 ha more than in 2005).
The organization and distribution of the labour force in Portugal is described in Graph 2 and Table 1).
The farms contained 1.98 million livestock units (LSU) in 2007, 2% less than in 2005. From 2005 to 2007
the number of farms with livestock decreased by 17%. The distribution of livestock by farm size is shown in
Table 4 and Graph 3.
Amongst the 181 600 agricultural holdings in 2007:

• 35% made use of less than one AWU, while another 22% made use of two or more AWUs;
• 31% used less than 2 ha, while 5% used 50 ha or more;
• 48% of Portuguese farms specialised in vegetal production, and 18% in livestock
• 18% of the holdings specialised in mixed cropping;
• 11% were specialists in vineyards; and
• 10% of the holdings specialised in fruit and citrus fruit;
Amongst the sole holders:

• 26% were women in 2007;
• 70% were aged 55 or more and 2% were younger than 35 years; and
• 22% had another gainful activity in 2007.
In Portugal in 2007, 70% of the agricultural area was farmed by its owners.
The family labour force represents 78% of the total labour force - a 17% decrease from 2005 to 2007.
The area farmed under organic production methods increased by 26% from 2005 to 2007 in Portugal. It
covered 10% of the arable land , compared with 7% in 2005. Details of land use by size of farm are given in
Table 3.
Industrial crops increased considerably (87%), mainly related to the greater production of sunflowers.
The number of dairy cows decreased by 5%, while the number of other cows (2 years old and under) grew by 5%.
In Portugal the average farm had 18 ha, 11 LSU and a SGM per holding of 9.7 ESU in 2007.
The situation for subsistence farming in Portugal is outlined in Table 5.
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Data sources and availability
The Portuguese National Statistical Institute (INE) in coordination with its regional agencies implemented
the FSS 2007 in Portugal. It was the third survey after the last Agricultural Census in 1999 (AC 1999). It
was a sample survey and its reference period was from 1 November 2006 to 31 October 2007. For livestock
the reference day was the day of the survey (the interviews were carried out from November 2007 to April 2008).
The Portuguese definition of an agricultural holding is the reflection of the EU definition: a technical and economic unit which used its own labour and production factors and produces agricultural products (or maintains
land in good agricultural and environmental conditions), has a single management, is located in an identifiable
place and reaches at least one the following thresholds:

• at least 1 hectare (ha) of UAA;
• under 1 ha but having at least 500 m2 of ornamental flowers and plants or greenhouses or nurseries or
aromatic plants, 1000 m2 of intensive horticultural crops or seeds of fodder crops or seeds and seedlings
of non-woody crops, 2000 m2 of industrial crops or orchards or vineyards, 5000 m2 of olive plantation,
potatoes or extensive horticultural crops or 1 tonne of mushroom yearly production;
• has a stock of 1 breeding bull, or 1 cow or 2 bovines aged 2 years or more, or 3 fattening pigs , or 1 breeding
sow, or 6 ewes, or 6 female goats , or 10 breeding rabbits, or 100 laying and/or breeding females of the
poultry species considered, or 10 beehives, or 2 breeding ostriches or 500 laying quails, or has produced
in the preceding year 5 bovine animals, or 5 pigs, or 250 geese, or 250 turkeys, or 250 guinea fowl, or 500
broilers or 500 ducks, or 15 ostriches or 10 000 quail.
The sampling frame for the survey, which included over 410 000 holdings, was the AC1999 updated through the
previous surveys (2003, 2005) and administrative sources. The sample was a stratified random sample, based
on the geographical regions, the labour force, typology and UAA. A total of around 39 000 holdings where
included in the sample.
Among these holdings over 4 000 were closed down or abandoned, the final result was close to 34 800 holdings
representing about 275 000 holdings.
The non-response rate in the 2007 FSS in Portugal was quite low (1%). All non-responses were replaced
with other holdings from the same stratum or by imputation in rare exhaustive strata.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Portugal
it covers close to 7 400 ha, 94% in holdings with at least1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such margins
in a farm is its economic size, expressed inEuropean ssize units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Portugal it is 1920 hours (240 working days of 8 working hours per day).
A livestock unit (LSU) is equivalent to a dairy cow. The number of animals (number of heads) is converted
into LSU using a set of coefficients reflecting the feed requirements of the different animal categories.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
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rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Portugal - 2007 - Statistics in focus 22/2009
• National Methodological Report – FSS 2007 Portugal (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Portugal (Instituto Nacional de Estatística) - Farm Structure Survey
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Farm structure in Romania
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, 2005 and 2007, Romania

Figure 2: Description of the labour force in Romania, 2007

Figure 3: Distribution of the number of livestock units, Romania, 2005 and 2007
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Table 1: Labour force by size of the farms, Romania, 2007
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Table 2: Agricultural holdings by size, Romania, 2007
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Table 3: Land use by size of the farms, Romania, 2007
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Table 4: Livestock by size of the farm, Romania, 2007

Table 5: Subsistence farming, Romania, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm
structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in
Romania.
The 2007 FSS recorded 3 931 350 agricultural holdings in Romania, which represents a 7.6% decrease since
2005. The average area per holding increased by 31% reaching 11.0 ha.

eurostat

Archive Agriculture, environment, energy and transport statistics

484

Main statistical findings
64% of Romanian farms produced mainly for own consumption
In 2007, about 866 700 agricultural holdings in Romania had an economic size of at least one European size
unit (ESU) , compared to 1 236 000 in 2005 (a 30% reduction).
These farms made use of 9.498 million hectares (ha) of utilised agricultural area (UAA) , a decrease of 8.1% in
absolute values compared with 2005. But looking at the average UAA per holding, there is a significant increase
(31%) from 8.4 ha in 2005 to 11.0 ha in 2007. See Graph 1 for the distribution of UAA in terms of farm size,
while Table 2 describes the size distribution and other characteristics of the agricultural holdings.
These holdings employed 965 500 annual work units (AWUs) , the equivalent of 965 500 people working full
time, a decrease of 28.8% since 2005. The organization and distribution of the labour force in Romania is
described in Graph 2 and Table 1.
The farms contained 4.2 million livestock units (LSU) in 2007, 15% less than in 2005. There was a 21%
increase in the average LSU per holding from 4 to 4.8. The distribution of livestock by farm size is shown in
Table 4 and Graph 3.
Amongst the 866 700 agricultural holdings in 2007:

• 54% made use of less than one AWU, while another 9% made use of two or more AWUs;
• 19% used less than 2 ha, while 1.6% used 50 ha or more;
• 64% produced mainly for own consumption, whereas 35% produced mainly for direct sales;
• 22% of Romanian farms specialised in mixed livestock, mainly grazing livestock;
• 21% specialised in mixed cropping;
• 12% of the holdings specialised in field crops – grazing livestock combined;
• 11% of the holdings specialised in general field cropping;
• 7% of the holdings farmed various crops and livestock combined.
Amongst the sole holders in 2007:

• 19% were women;
• 71% were aged 55 or more and 2.9% were younger than 35 years;
• 29% had another gainful activity.
In Romania in 2007, 64% of the agricultural area was farmed by its owners.
The family labour force represents 86% of the total labour force - a 24% decrease between 2005 and 2007.
The 2007 results show that the area used for rape and turnip multiplied by 4 (from 83 300 ha to342 700)
in two years. On the other hand, the area sown with sunflower fell by 11%.
The area used for cereals decreased by 18% between 2005 and 2007: common wheat and speltdecreased by
22%, barley by 23% and maize by 12%. In the same time fallow land increased by20%.
The situation for subsistence farming in Romania is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The National Institute of statistics, in collaboration with the Academy of Agricultural and Forestry Sciences,
the Ministry of Agriculture and Rural Development, the Ministry of Interior and Administrative Reform and
the 42 county statistical offices implemented the survey on the structure of agricultural holdings in Romania.
The FSS 2007 was the second sample survey after the General Agricultural Census in 2002 (GAC 2002). The
reference period was the 2006/2007 crop year, in the case of the livestock data the reference date was 31 December and for the labour force queries the 2007 calendar year.
The target population was all the agricultural holdings (regardless of their size and production), which totalled 4.48 million holdings of which 4.46 were individual holdings and the remaining were legal units. No
sampling thresholds were applied. These holdings were gathered in the Statistical Farm Register that was updated with statistical and administrative sources.
The legal units were surveyed exhaustively, and the individual holdings were sampled using theNeyman stratified random sampling method. The stratification included 42 counties, 11 ESUeconomic classes, 9 typology
classes, and 7 classes of UAA. Altogether 354 742 holdings were chosen for the sample (a sampling rate of 8%).
The questionnaires were completed between 10 January and 10 February 2008 in a large statisticaloperation
that involved 6 944 field operators in face to face interviews. The response rate was 96%.
For some cases of non-response, imputation was employed using data from another holding of thesame stratum
with a complete questionnaire.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions"(GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Romania
it covers close to 644 900 ha, 75% in holdings with at least 1 ESU.
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year.In Romania it
is 1960 hours (245 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Romania - 2007 - Statistics in focus 80/2009
• National Methodological Report – FSS 2007 Romania (available on request)
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Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Institutul Naţional de Statistică, Romania (National Institute of Statistics, Romania)
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Farm structure in Slovakia
Data from December 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Slovakia, 2005 and 2007

Figure 2: Description of the labour force in Slovakia, 2007

Figure 3: Distribution of the number of livestock units, Slovakia, 2005 and 2007
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Table 1: Labour force by size of the farms, Slovakia, 2007
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Table 2: Agricultural holdings by size, Slovakia, 2007
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Table 3: Land use by size of the farms, Slovakia, 2007

eurostat

Archive Agriculture, environment, energy and transport statistics

491

Table 4: Livestock by size of the farm, Slovakia, 2007

Table 5: Subsistence farming, Slovakia, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Slovakia.
The 2007 FSS recorded 69 000 agricultural holdings in Slovakia. 16 000 (23%) had an economic size of at
least 1 European size unit (ESU) .
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Main statistical findings
92% of the utilised agricultural area in Slovakia is in farms of over 100 ha
In 2007, about 16 000 agricultural holdings in Slovakia had an economic size of at least one ESU, compared to
13 000 in 2005 (a 23% increase).
These farms made use of 1.9 million hectares (ha) of utilised agricultural area (UAA) , (3% more than in
2005), which makes the average size of a holding in Slovakia 120 ha (compared with 143 ha in 2005). See Graph
1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other
characteristics of the agricultural holdings.
These holdings employed 64 000 annual work units (AWUs) , the equivalent of 64 000 people working full
time, a decrease of 5% since 2005. The organisation and distribution of the labour force in Slovakia is described
in Graph 2 and Table 1.
The farms contained 707 000 livestock units (LSU) in 2007, 4% less than in 2005. The distribution of livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 16 000 agricultural holdings in 2007:

• 51% made use of less than one AWU, while another 18% made use of two or more AWUs;
• 49% used less than 5 ha, while 18% used 50 ha or more;
• 72% produced for own consumption and 34% produced for direct sales;
• 25% of Slovak farms specialised in cereals , oil seed and protein crops;
• 15% specialized in field crops and grazing livestock combined;
• 13% of the holdings specialised in general field cropping;
Amongst the sole holders:

• 14% were women in 2007;
• 50% were aged 55 or more and 7% were younger than 35 years; and
• 39% had another gainful activity in 2007 (47% more since 2005).
In Slovakia in 2007, only 9% of the agricultural area was farmed by its owners.
The family labour force represents 20% of the total labour force - a 24% increase since 2005.
The FSS 2007 registered more farms with other gainful activities than in 2005, an increase of 93%. They
represented 16% of the holdings in Slovakia in 2007.The main category of other gainful activities is contractual
work (using production means of the holding) covering 5% of Slovak farms.
The major decrease in the livestock figures was mainly due to the 3% reduction in the number of cattle ,
which accounts for more than half of the Slovak LSU, and pigs (-17%). Other types of livestock increased in
the country: sheep (+12%), goats (+33%), rabbits (+56%) and beehives (+41%).
The situation for subsistence farming in Slovakia is outlined in Table 5.

Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
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at least one European size unit (ESU).
The Statistical Office of the Slovak Republic (SOSR), in collaboration with its eight regionaloffices and the
municipalities implemented the Survey on the structure of agricultural holdings in Slovakia. The FSS 2007 was
the third survey after the last Farm Structure Census in 2001(FSC 2001). It was carried out using a combination
of exhaustive (among the registered units, and the unregistered units with at least 1 ha) and sample survey
(for the unregistered holdings under 1 ha). The reference period was from the calendar year of 2007, except for
livestock, which had a reference day: the 31st December.
All technical and economical independent units with autonomous management and producingagricultural products were included in the group of farms providing they fulfilled one the following criteria: UAA of at least
0.5 ha; area in intensive crops at least 0.15 ha; area of vineyards at least 0.05ha; having at least 1 cattle or
2 pigs, or 4 sheep or 4 goats of 50 heads of poultry ; or having at least 100 fur animals, 100 rabbits or 5 beehives.
Amongst the farm register, the statistical register, and other external registers a population frame of around 75
500 holdings was used for the FSS 2007. The exhaustive strata made up 39% (29 000) of the holdings while the
other 46 000 were sampled using stratified random sampling based on the eight geographical regions. A total
number of around 8 500 (19%) units were sampled.
Altogether about 38 000 questionnaires were issued. The non-response rate was 0.4%. Thepercentage of farms
that had either ceased their activities or did no longer have agriculture as their major activity was of 16%, and
6% did not reach the defined thresholds. So although the return rate was of 99.6%, the percentage of farms
with a complete questionnaire was 78% (29 500 holdings).
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions"(GAEC)
became an agricultural activity and the concerned land has been included in theagricultural area. In Slovakia
it covers close to 50 800 ha, 98% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such margins
in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year.In Slovakia it is 1800 hours (225 working days of 8 working hours per day).
A livestock uUnit (LSU) is equivalent to a dairy cow . The number of animals (number of heads) is converted into LSU using a set of coefficients reflecting the feed requirements of the different animal categories.

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyze and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Slovakia - 2007 - Statistics in focus 37/2009
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• National Methodological Report – FSS 2007 Slovakia (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census 2010
• Farm structure

External links
• Statistical Office of the Slovak Republic - Statistics of Agriculture and Forestry
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Farm structure in Slovenia
Data from July 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Slovenia, 2005 and 2007

Figure 2: Description of the labour force in Slovenia, 2007

Figure 3: Distribution of the number of livestock units, Slovenia, 2005 and 2007
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Table 1: Labour force by size of the farms, Slovenia, 2007 Eurostat (ef_ov_lfft)
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Table 2: Agricultural holdings by size, Slovenia, 2007 Eurostat (ef_ov_kvaaesu)
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Table 3: Land use by size of the farms, Slovenia, 2007 Eurostat (ef_ov_lusum)
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Table 4: Livestock by size of the farm, Slovenia, 2007 Eurostat (ef_ov_lssum)

Table 5: Subsistence farming, Slovenia, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Slovenia.
The 2007 FSS recorded 75 300 agricultural holdings in Slovenia, which represents a 2.4% decrease since 2005.
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Main statistical findings
One out of four Slovenian farmers is a woman
In 2007, about 61 500 agricultural holdings in Slovenia had an economic size of at least one European size
unit (ESU) , compared to 60 900 in 2005.
These farms made use of 0.46 million hectares (ha) of utilised agricultural area (UAA) , which makes the
average size of a holding in Slovenia 7.5 ha (compared to 7.4 ha in 2005). See Figure 1 for the distribution
of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics of the
agricultural holdings.
These holdings employed 75 000 annual work units (AWUs) , the equivalent of 75 000 people working full
time, a decrease of 9% since 2005. The organisation and distribution of the labour force in Slovenia is described
in Figure 2 and Table 1.
The farms contained 540 300 livestock units (LSU) in 2007, 7% less than in 2005. The distribution of livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 61 500 agricultural holdings in 2007:

• 44% made use of less than one AWU, while another 15% made use of two or more AWUs;
• 16% used less than 2 ha, while less than 1% used 50 ha or more;
• 54% were producing mainly for own consumption, the number of farms with more than 50% of the
production self-consumed by the holder decreased by 10% since 2005;
• 44% were specialists in livestock;
• 15% were sheep , goats and other grazing livestock specialists;
• 14% were mixed cropping holdings;
• 13% were mixed livestock holdings;
Amongst the sole holders:

• 25% were women in 2007;
• 57% were aged 55 or more and 4% were younger than 35 years (the tendency is towards ageing of the
farm holders);
• 75% had another gainful activity in 2007 (compared to 71% in 2005).
In Slovenia in 2007, 70% of the agricultural area was owned by farmers.
The family labour force has remained steady from 2005 to 2007 and represents 92% of the farm workers.
24 100 ha were organically farmed (5.2% of the utilised agricultural area), this area has increased by 47%
since 2005. The number of farms with organic farming increased by 30%, but represents only 2% of holdings.
Details of land use by size of farm are given in Table 3.
58% of the UAA was occupied by permanent grassland and meadow .
The situation for subsistence farming in Slovenia is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the figures focus on holdings of
at least one European size unit .
The agriculture holding in Slovenia is defined as having at least one hectare of UAA or less than one hectare
if it matches one of the following conditions: at least 0.1 ha of UAA and 0.9 ha of forest; at least 0.3 ha of
vineyards and/or orchards; two or more LSU, between 0.15 and 0.3 ha of vineyards or orchards and 1 to 2 LSU;
more than 50 beehives; production of vegetables, herbs, strawberries, mushrooms, flowers or ornamental plants
for commercial purposes.
The target population was the family farms recorded in the Statistical Farm Register and all the business
enterprises of the Business Register. The list of units is updated twice a year using information from the statistical surveys and administrative data sources (Register of Territorial Units, Integrated Administrative and
Control System). All business enterprises have been surveyed (131). In case of the 87 362 family holdings a
stratified simple random sampling was used. The farm population was stratified into 48 strata based on 20
physical criteria (e.g. UAA, extensive orchard, cattle) and on the 12 statistical regions (NUTS 3 level). The
stratification produced 4 groups, where the largest holdings were included in group 1 while the smallest in group
4.
In order to obtain reasonable and representative samples from strata of the largest holdings all units have
been selected (full scope), while in the other ones a proportional allocation was applied. The size of the sample
resulted in 17 000 family farms.
Some characteristics related to bovine livestock, location of the holding, organic farming, gainful activities
of the holdings, and crop areas where taken from the System for identification and registration of bovine animals and the Integrated Administration and Control System.
The data were checked by the regional survey supervisors (provided a list of controls), and then screened
again at the Statistical Office. Automatic checks were also carried through a computer application that covers
logical, arithmetic, and completeness tests. The response rate for the survey was 91%.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin (SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of
such margins in a farm is its economic size, expressed in European Size Units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Slovenia
it is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
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Publications
• Farm Structure Survey in Slovenia - 2007 - Statistics in focus 87/2008
• National Methodological Report – FSS 2007 Slovenia (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Farm structure survey in Slovenia, detailed data, 1 June 2007
• Statistical Office of the Republic of Slovenia - Agriculture and fishing
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Farm structure in Spain
Data from February 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Spain, 2005 and 2007

Figure 2: Description of the labour force in Spain, 2007

Figure 3: Distribution of the number of livestock units, Spain, 2005 and 2007
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Table 1: Labour force by size of the farms, Spain, 2007
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Table 2: Agricultural holdings by size, Spain, 2007
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Table 3: Land use by size of the farms, Spain, 2007
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Table 4: Livestock by size of the farm, Spain, 2007

Table 5: Subsistence farming, Spain, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Spain.
The 2007 FSS recorded 1 043 900 agricultural holdings in Spain, which represents a 3.3% decrease since 2005.
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Main statistical findings
Rape and turnip plantations tripled between 2005 and 2007
In 2007, about 939 500 agricultural holdings in Spain had an economic size of at least one European size
unit (ESU) , compared to 959 000 in 2005 (a 2% reduction in the number of holdings of at least 1 ESU).
These farms made use of 23.87 million hectares (ha) of utilised agricultural area (UAA) , (0.5% more than
in 2005), which makes the average size of a holding in Spain 25.4 ha ( compared with 24.8 ha in 2005). See
Graph 1 for the distribution of UAA in terms of farm size, while Table 2 describes the size distribution and
other characteristics of the agricultural holdings.
These holdings employed 931 700 annual work units (AWUs), the equivalent of 931 700 people working full
time, a decrease of 1.8% since 2005. The average area per AWU is 25.6 ha (around 0.6 ha more than in 2005).
The organisation and distribution of the labour force in Spain is described in Graph 2 and Table 1.
The farms contained 14.33 million livestock units (LSU) in 2007, 0.4% less than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 939 500 agricultural holdings in 2007:

• 63% made use of less than one AWU, while another 11% made use of two or more AWUs;
• 5% used less than 2 ha, while 10% used 50 ha or more;
• 21% of Spanish farms specialised in olives;
• 19% were specialists in fruit and citrus fruits;
• 11% of the holdings specialised in cereals , oil seed and protein crops;
• 8% of the holdings specialised in vineyards; and
• 7% specialised in various permanent crops combined;
Amongst the sole holders:

• 28% were women in 2007;
• 60% were aged 55 or more and 5% were younger than 35 years; and
• 26% had another gainful activity in 2007.
In Spain in 2007, 68% of the agricultural area was farmed by its owners.
The family labour force represents 64% of the total labour force - a 3% decrease from 2005 to 2007.
There was a noticeable increase in the area used for rape and turnip (multiplied by 3), sunflower and other
oilseed or fibre plants (+18%). Details of land use by size of farm are given in Table 3.
The area used for pulses fell by 35%. The area used for cereals slightly decreased (-1.3%), but among cereals there were significant differences. The areas used for durum wheat decreased by 21%; the areas used for
grain maize (+11%), rye (+11%), oats (+5%) and barley (+2%) all increased.
The situation for subsistence farming in Spain is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
The Spanish National Institute of Statistics (INE) in collaboration with their Provincial Offices and the Regional Statistical Offices of the Basque Country and Catalonia, implemented the survey on the structure of
agricultural holdings in Spain. The FSS 2007 was the third survey after the last Agricultural Census in 1999
(AC 1999). The reference period was from October 2006 to September 2007 except in the case of the livestock;
here the reference date is the day of the interview (that was conducted between 8 October and 31December).
The holdings targeted by the survey had at least 1 ha of UAA or 0.2 ha of UAA under vegetables, flowers, and ornamental plants, crops under glass, irrigated fruit trees (including citrus) or nurseries, or had, in the
AC 1999, one or more livestock units and a Total gross margin of at least 0.75 ESU (900 – Euro SGM).
The sampling frame consisted of 1.29 million holdings (that meet the criteria mentioned above), which were
taken from the results of the Agriculture Census 1999, subsequently updated with administrative sources.
From the initial population a panel of farms was selected and used for the FSS surveys (2003, 2005 and 2007)
with a initial size close to 54 000 holdings. The sample was updated by the "daughter farms" (new farms that
are generated when old farms cease their activity).This sample is chosen using a stratified simple random sample
and the Bethel algorithm allocation method.
The stratification criteria used were the administrative districts (NUTS II), typology, and 5 size classes defined by economic size, annual working unit, livestock unit, utilised agricultural area and area taken together
by arable land, permanent crops and kitchen gardens.
Altogether about 46 490 questionnaires were completed using a face-to-face interview (response rate was 90,8%).
Imputation was used for total and item nonresponse.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In Spain it
covers close to 250 000 ha, 97% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Spain it is
1824 hours (228 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.
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Further Eurostat information
Publications
• Farm Structure Survey in Spain - 2007 - Statistics in focus 90/2009
• National Methodological Report – FSS 2007 Spain (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Instituto Nacional de Estadística (INE) - INEbase / Agriculture / Agriculture, Livestock, Forestry and
Fishing
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Farm structure in Sweden
Data from August 2008. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, Sweden,2005 and 2007

Figure 2: Description of the labour force in Sweden, 2007

Figure 3: Distribution of the number of livestock units, Sweden, 2005 and 2007
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Table 1: Labour force by size of the farms, Sweden, 2007
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Table 2: Agriculture holdings by size, Sweden, 2007
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Table 3: Land use by size of the farms, Sweden, 2007
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Table 4: Livestock by size of the farms, Sweden, 2007

Table 5: Subsistence farming, Sweden, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in Sweden.
The 2007 FSS recorded 72 600 agricultural holdings in Sweden, which represents a 4.2% decrease since 2005.
The farms with at least 1 European size unit (ESU) have suffered a more significant reduction (-13%). This
drop affects all size classes, but with greater impact on farms under 20 ha (-22%).
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Main statistical findings
The number of holdings under 5 ha has been reduced by one third since 2005
In 2007, about 57 500 agricultural holdings in Sweden had an economic size of at least one ESU, compared to
66 300 in 2005 (a 13% reduction).
These farms made use of 2.99 million hectares (ha) of utilised agricultural area (UAA) , (3% less compared
with 3.09 million in 2005), which makes the average size of a holding in Sweden 52 ha. See Figure 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 57 100 annual work units (AWUs) , the equivalent of 57 100 people working full
time, a decrease of 14% since 2005. The organization and distribution of the labour force in Sweden is described
in Figure 2 and Table 1.
The farms contained 1.7 million livestock units (LSU) in 2007, 3% less than in 2005. The distribution of
livestock by farm size is shown in Table 4 and Figure 3.
Amongst the 57 500 agricultural holdings in 2007:

• 58% made use of less than one AWU, while another 14% made use of two or more AWUs;
• 42% used less than 20 ha (compared with 46% in 2005), while 14% used 100 ha or more;
• 54% of Swedish farms specialised in crop;
• 30% were engaged in general field cropping;
• 21% were specialised in cereals , oil seed and protein crops;
• 16% were specialists in cattle – rearing and fattening.
Amongst the sole holders:

• 12% were women in 2007;
• 52% were aged 55 or more and 5% were younger than 35 years; and
• 67% had another gainful activity in 2007 (compared with 64% in 2005).
In Sweden in 2007, 60% of the agricultural area was owned by the holders.
The family labour force labour force has decreased by 15% from 2005 to 2007.
There is an increasing tendency towards organic farming, the percentage of farms with area of organic farming
rose from 4% to 5%, and the share of this area is now 7.6% of the total UAA, 31 000 ha more than in 2005.
Details of land use by size of farm are given in Table 3.
The number of holdings under 5 ha has been reduced by one third since 2005 (around 2 500 holdings less). For
farms with UAA between 5 and 20 ha the reduction was 19%.
The situation for subsistence farming in Sweden is outlined in Table 5.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the figures focus on holdings of
at least one European size unit (ESU).
The 2007 Survey on the structure of agricultural holdings in Sweden was carried out by the Swedish Board
of Agriculture with the reference day on the 7 June 2007.The reference period for labour force and irrigation
was June 2006 to May 2007. It was a combination of an exhaustive and a sample survey according to the EU
requirements.
The target population was all the holdings operating in agriculture, horticulture or in animal husbandry and
reaching at least one of the thresholds (at least 2 ha of arable land ; 200 m2 under glass or 2500 m2 outdoor
horticulture; 50 cows , sows or ewes ; 250 other cattle or pigs ; 1000 poultry). These holdings are recorded in
the statistical farm register, which is updated on an annual basis (using statistical surveys and administrative
sources like the Integrated Administrative and Control System (IACS), the Bovine Register, other livestock
registers and the Organic Farm Register).
The target population for the FSS 2007 accounted about 72 600 farms. The frame was stratified by regions,
by size classes of arable land and of different livestock. In practice 125 strata were used. In 89 strata simple
random sampling with Neyman-allocation was applied based on the arable land area and on the number of
different livestock. In the remaining 35 strata the selection ratio is 100% (for instance for large holdings). A
special stratum was surveyed only in the census and not in the sample. It covers the holdings out of the different
administrative sources, suspected to have stopped their activity. The sample size was 31 200.
The questionnaires were printed and mailed with a personal code that allowed the farmer to answer on the
web through specific software. 10% of the answers were received through the internet (5% in the case of the
FSS questionnaires).
Several administrative sources were used for collecting the FSS data: The IACS for the crop areas, the Bovine
Register and the milk delivery database for the data on the cattle and the Organic Farming Register. The data
were checked in 2 steps, software was used for checking the validation criteria that were then checked manually.
The corrections were possible by using data from the original hardcopy of the questionnaires and by contacting
the respondents by telephone.
The non-response was 3% for the FSS questionnaire, and partial non-response affected specially the labour
force and the rural development issues. In these cases, after other complementary efforts, imputation was used.
In the particular case of rural development, the 2006/2007 survey on other gainful activities clarified the situation. The empty answers were taken as missing values and not as non-existing activities. Therefore the change
in imputation method had an inflating effect on the numbers of holdings with other gainful activities compared
to the 2005 values.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In Sweden it is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
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The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in Sweden - 2007 - Statistics in focus 85/2008
• National Methodological Report – FSS 2007 Sweden (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• The Swedish Board of Agriculture
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Farm structure in the Netherlands
Data from July 2008, most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area in the Netherlands, 2005 and 2007

Figure 2: Description of the labour force in the Netherlands, 2007

Figure 3: Distribution of the number of livestock units, Netherlands, 2005 and 2007
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Table 1: Labour force by size of the farms, Netherlands, 2007 Eurostat (ef_ov_lfft)
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Table 2: Agricultural holdings by size, Netherlands, 2007 Eurostat (ef_ov_kvaaesu)
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Table 3: Land use by size of the farms, Netherlands, 2007 Eurostat (ef_ov_lusum)
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Table 4: Livestock by size of the farm, Netherlands, 2007 Eurostat (ef_ov_lssum)

Figure 4: Total ESU per Economic Size Classes
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in the
Netherlands.
The 2007 FSS recorded 76 700 agricultural holdings in the Netherlands, which represents a 6% decrease since
2005. This drop is accompagnied by a decrease in the utilised agricultural area (UAA) by 2%. There is a decline
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in the number of small farms together with an increase in the number of large ones.

Main statistical findings
58% of Dutch farms are under 20ha
In 2007, about 76 700 agricultural holdings in the Netherlands had an economic size of at least one European size unit (ESU) , compared to 81 800 in 2005.
These farms made use of 1.91 million hectares (ha) of utilised agricultural area, (2% less than in 2005), which
makes the average size of a holding in the Netherlands 25 ha (compared with 24 ha in 2005). See Figure 1 for the
distribution of UAA in terms of farm size, while Table 2 describes the size distribution and other characteristics
of the agricultural holdings.
These holdings employed 165 100 annual work units (AWUs) , the equivalent of 165 100 people working full
time, a decrease of 5% since 2005. The average area per AWU is 12.7 ha (more 0.5 ha than in 2005).The
organisation and distribution of the labour force in the Netherlands is described in Figure 2 and Table 1.
The farms contained 6.4 million livestock units (LSU) in 2007, 0.4% more than in 2005. The average number of livestock units per holding rose from 78 to 84 in the Netherlands.The distribution of livestock by farm
size is shown in Table 4 and Figure 3.
Amongst the 76 700 agricultural holdings in 2007:

• 24% made use of less than one AWU, while another 34% made use of two or more AWUs;
• 14% used less than 2 ha, while 15% used 50 ha or more;
• 59% of the Dutch farms specialised in livestock;
• 25% were specialists in dairy farming;
• 23% specialised in sheep, goats and other grazing livestock;
• 13% were engaged in general field cropping.
Amongst the sole holders:

• 5% were women in 2007 (less 2% than in 2005);
• 44% were aged 55 or more and 4% were younger than 35 years; and
• 27% had another gainful activity in 2007 compared with 24% in 2005).
In the Netherlands in 2007, 59% of the agricultural area was farmed by its owners.
The family labour force has decreased by 8% from 2005 to 2007.
The irrigated area increased 117% from 2005 to 2007. The percentage of irrigated land is in 2007 10.6% of
the UAA, compared to 5.8% in 2005. The number of farms that used irrigation on their crops at least once a
year also doubled, and represent 19% of the total number of agricultural holdings (compared with 11% in the
2005 survey). Details of land use by size of farm are given in Table 3.
The total SGM for the Netherlands in 2007 was 8.5 million ESU.
The total ESU per economic size classes in the Netherlands is outlined in Figure 4.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit.
The survey on the structure of agricultural holdings in the Netherlands was carried out by Statistics Netherlands (CBS) in spring 2007 using an exhaustive survey. Since 1934 full-scale agricultural censuses have been
conducted on an annual basis. The reference date of the FSS 2007 was 1 April 2007 for livestock and 15 May
for crops. For labour force the reference period was the proceeding year, ending on 1 April 2007.
The target population was all the farms registered in the National Farm Register, which is updated continuously and in 2007 counted 91°000 holdings. The register is kept by the Ministry of Agriculture, Nature and
Food Quality and is obligatory for all holdings engaged in agricultural activities. For the census all holdings
above 3 NGE (Nederlandse Grootte Eenheid) are selected (about 77 000 farms in 2007 that represent 99% of the
standard gross margin ). The NGE is the Dutch equivalent of the European size unit, but due to the differences
in inflation levels 1 NGE is 1420 euros in the year concerned.
For certain characteristics (e.g. environmental aspects, less-favoured and set-aside areas) administrative sources
and the Geographic Information System (GIS) have been used.
The survey was mailed to the units with the possibility of being sent back by normal mail or using an internet application. About 20% of the holdings used the internet application.
Non-response in the Dutch 2007 FSS was 4% of the farms. Estimation using the next-neighbour imputation was done for the non-response.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been included in the agricultural area. In the
Netherlands it covers close to 2 500 ha.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and a regional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In the
Netherlands it is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in the Netherlands - 2007 - Statistics in focus 115/2008
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• National Methodological Report – FSS 2007 in the Netherlands (available on request)

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• Statistics Netherlands (Centraal Bureau voor der Statistiek) - Agriculture - New
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Farm structure in the United Kingdom
Data from February 2009. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Distribution of the utilised agricultural area, United Kingdom, 2005 and 2007

Figure 2: Description of the labour force in the United Kingdom, 2007

Figure 3: Distribution of the number of livestock units, UK, 2005 and 2007
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Table 1: Labour Force by size of the farms, UK, 2007
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Farm structure survey, 2007.PNG
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Table 2: Agriculture Agricultural holdings by size, UK, 2007
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Table 3: Land use by size of the farms, UK, 2007
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Table 4: Livestock by size of the farm, UK, 2007

Table 5: Small farms, UK, 2007
This article is part of a series of country-specific essays on the results of the European Union (EU) Farm structure survey (FSS) 2007. It provides a brief but nevertheless comprehensive insight into farm structure in the
United Kingdom.
The 2007 FSS recorded 300 000 agricultural holdings in the United Kingdom, which represents a 5% increase
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since 200587 . The increase is mainly on the smallest holdings of less than one European size unit (ESU) . The
utilised agricultural area (UAA) was slightly over 16.5 million hectares.

Main statistical findings
Permanent grassland and meadow accounts for 59% of the total UAA.
In 2007, 61% (183 000) of the agricultural holdings in the United Kingdom (UK) had an economic size of
at least one European size unit (ESU).
They used about 14.8 million hectares (ha) of utilised agricultural area (UAA), a decrease of 0.3% compared
with 2005. This area represents 89% of the total UAA in the UK and an average of 81 ha per holding.
These holdings employed 286 000 annual work units (AWUs), the equivalent of 286 000 people working full
time, a decrease of 2% since 2005.
The farms contained 13.7 million livestock units (LSU) in 2007, 3.5% less than in 2005. The distribution
of livestock by farm size is shown in Table 4 and Graph 3.
Amongst the 183 000 agricultural holdings in 2007:

• 40% made use of less than one AWU, while another 27% made use of two or more AWUs;
• 7% used less than 2 ha, while 73% used 50 ha or more;
• 75% of farms in UK specialised in livestock;
• 36% were specialists in sheep, goats and other grazing livestock;
• 17% were specialists in cattle - rearing and fattening;
• 16% were specialists in cereals, oil seed and protein crops; and
• The family labour force represents 27% (187 795 AWU) of the total labour force.
Amongst the sole holders:

• 14% were women in 2007;
• 58% were aged 55 or more and 3% were younger than 35 years; and
• 34% had another gainful activity in 2007.
In the UK in 2007, 9.8 million hectares (43%) of the agricultural area was farmed by its owners, a 6% decrease
compared with 2005.
The area of permanent grassland and meadow was 9 million ha, 59% of the UAA in the UK, and ithas suffered
a 4% reduction since 2005. 41% of the UAA is arable land.
Industrial plants increased by 10% in terms of area compared with 2005, this rise resulted from the growth
in the area of rape and turnip with nearly 100 000 ha more in 2007.
84% of the farms in the UK have livestock. The average LSU per holding was 88. Of all the farmanimals
80% are grazing livestock. The number of farms with dairy cows rose by 12% from 2005 to 2007, in spite of the
6% reduction in the number of dairy cows during the same period.
27% of the British holdings are engaged in other gainful activities. When considering only tourism, accommodation and other leisure activities, the percentage of farms is 11%.

87 This

rise is due to greater numbers of registrations for animal tracing purposes and for subsidy scheme payments.
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Data sources and availability
Due to the different coverage of the FSS across Member States, the total number of farms is not comparable
between countries. This is why the present analysis, including Tables 1-4 and the graphs focus on holdings of
at least one European size unit (ESU).
The Farm Structure Survey 2007 was lead by the Department for Environment, Food &amp; Rural Affairs
(Defra) which was responsible for collating the FSS data from the four constituent countries of the UK: Defra
in England, the Department of Agriculture &amp; Rural Development (DARD) in Northern Ireland (NI), the
Scottish Government Rural and Environment Analytical Services (REAS) and the Welsh Assembly Government.
The FSS data were collected in each country in two separate surveys: the majority of data through the regular
June survey of agriculture (with 1st June 2007 as its reference day) but thelabour data was collected in a
separate Labour survey.
In England and Wales a holding is a unit comprising land on which agricultural activities are carried out.
In these countries holdings are classified by their Standard Labour Requirement(SLR). In the SLR system, each
livestock type and land-use has a theoretical amount of labour required each year. This value is multiplied
by the land area or livestock numbers andthen summed to give the SLR for the holding. The SLR indicates
the typical number of full time workers required on the holdings. Farms over 5 SLR are sampled 100%, and
under 0.25 SLR have a sampling rate of 20%. The threshold for a holding in NI is at least 1 ha or under 1 ha
and having livestock (except equidae ) or significant horticultural activity.In Scotland the farms included in the
survey must have at least 1 ha and 1.66 ESU or one full time farmer or significant poultry or horticultural activity.
Between FSS 2005 and 2007 "maintaining land in good agricultural and environmental conditions" (GAEC)
became an agricultural activity and the concerned land has been includedin the agricultural area. In England
it covers close to 31 100 ha, 97% in holdings with at least 1 ESU.
For each activity (‘enterprise‘) on a farm (for instance wheat, dairy cow or vineyard), a standard gross margin
(SGM) is estimated, based on the area (or the number of heads) and aregional coefficient. The sum of such
margins in a farm is its economic size, expressed in European size units (ESU, 1 ESU is a 1200-euro SGM).
The farm type of each holding iscalculated into different categories using the SGM. A farm specialized in crops
has two thirds or more of its SGM coming from the production of types 1 (field crops), 2 (horticulture) or3 (
permanent crops ).
An annual work unit (AWU) is equivalent to a worker employed on a full time basis for one year. In the
United Kingdom it is 1800 hours (225 working days of 8 working hours per day).

Context
European Commission Rural development policy aims to improve competitiveness in agriculture and forestry,
improve the environment and countryside, improve the quality of life in rural areas and encourage the diversification of rural economies.
As agriculture has modernized and the importance of industry and services within the economy has increased,
so agriculture has become much less important as a source of jobs. Consequently, increasing emphasis is placed
on the role farmers can play in rural development, including forestry, biodiversity , the diversification of the
rural economy to create alternative jobs and environmental protection in rural areas.
The FSS continues to adapt to provide timely and relevant data to help analyse and follow these developments.

Further Eurostat information
Publications
• Farm Structure Survey in the United Kingdom - 2007 - Statistics in focus 81/2009
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• National Methodological Report – FSS 2005 (available on request).

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Farm Structure Survey
• Agriculture

Methodology / Metadata
• Structure of agricultural holdings (ESMS metadata file - ef_esms)

See also
• Agricultural census
• All farm structure articles by country
• Farm structure

External links
• European Commission - Agriculture and Rural Development - Rural Development policy 2007-2013
• Defra - Department for Environment, Food and Rural Affairs
• Statistics for Wales
• Statistics in Scotland
• Department of Agriculture and Rural Development

Notes
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Large farm statistics
Data from January 2011. Most recent data: Further Eurostat information, Main tables and Database .
This article presents analysis of the significance of the larger farms (classified in terms of area) in the structure
of the agricultural holdings within the various European Union (EU) Member States, as well as Norway and
Switzerland. It is based on the Farm structure survey (FSS) data from 2007.
The utilised agricultural area (UAA) refers to the land used for farming; it includes arable land , permanent grassland , permanent crops and also kitchen gardens . The distribution of the UAA between large and
small farms varies among countries but in most otf them a small number of farms occupy a high percentage of
the agricultural area.

Figure 1: Distribution of UAA by UAA size of the farm, 2007 Eurostat (ef_ov_kvaa)

Table 1: UAA of the larger farms covering 20% of the UAA, 2007
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Figure 2: Average UAA of the larger farms covering 20% of total UAA, 2007 and Percentage of the larger farms
covering 20% of total UAA, 2007
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Table 2: SGM per farm and per hectare, 2007

Figure 3: Share of the SGM of the larger farms in% of total SGM, 2007
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Table 3: Average labour input per farm, 2007

Figure 4: Share of AWU in the larger farms as% of total AWU, 2007
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Table 4: Average LSU of farms, 2007

Figure 5: Share of LSU of larger farms in% of total LSU, 2007
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Table 5: Key figures for total farms, 2007 Eurostat (ef_ov_kvaaesu)

Table 6: Key figures of the larger farms, 2007

Main statistical findings
Utilised agricultural area
Less than 1% of European farms occupy 20% of the utilised agricultural area
In Malta, the 20% of UAA covered by the largest farms is occupied by farms larger than 5 ha. In Slovakia,
farms larger than 2782 ha cover 20% of the total UAA. These larger farms in Malta have an average UAA of 7
ha and in Slovakia of 3934 ha.
In 20 countries, the larger farms are all in the biggest UAA class (100 ha or more). Only in Malta and
Slovenia does the 80% threshold lie below 30 ha. The value of the threshold by country is shown in the last
column of Table 1.
In Bulgaria, the Czech Republic, Hungary, Estonia and Slovakia, the larger farms occupying 20% of the UAA
are all above 1000 ha. This pattern occurs in several of the new Member States; here the structure of the
agricultural holdings is related to the particular ownership structure made up of large-scale corporate farms
inherited from former state-owned cooperatives.
In Switzerland the average size of the larger farms (54 ha) is three times the average size of all farms (17
ha), while in countries such as Bulgaria (3128 ha vs 6 ha), Romania (1802 ha vs 3 ha) and Hungary (3164 ha
vs 7 ha), the average area of the larger farms is close to 500 times the average size of all farms.
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As shown in Figure 2, in Slovakia, the Czech Republic, Hungary and Bulgaria the group of larger farms covering
20% of the total UAA have an average area of over 3000 ha. Within the old Member States ( EU-15 ), Greece,
with an average area of 64 ha for the larger farms, has the lowest average area while the United Kingdom is the
only country showing an average area over 2000 ha for the group of larger farms. This can be explained for the
United Kingdom by the fact that larger farms specialise in grazing livestock extensively.
Table 1 and Figure 2 illustrate that the group of larger farms, occupying 20% of the total UAA, sometimes
represents an extremely small proportion of all farms in a given country.
In Bulgaria, Hungary and Romania, only 0.04% of the total number of holdings cover 20% of the total UAA.
Also in the Czech Republic, Germany, Estonia, Spain, Italy, Cyprus, Latvia, Lithuania, Poland, Portugal, Slovakia and the United Kingdom less than 1% of the holdings cultivate 20% of the total UAA.
The share of larger farms is only over 1% in 14 countries, and only over 5% in Norway, Luxembourg and
Switzerland. The highest percentage is found in Switzerland; here 6.33% of the farms cover 20% of the country’s UAA.
Adding up the number of larger farms (covering 20% of the UAA observed for each country88 for the EU27 gives a total of 86125 farms, which represents 0.6% of all the farms in the 2007 FSS.
As shown in Figure 2, the larger farms do not have such a high average UAA per farm in the countries
where they represent a greater percentage. On the other hand, with the exception of Italy, Cyprus and Poland,
in countries where the number of larger farms is less than 1% of all farms, the average UAA per large farm is
over 500 ha.

Standard gross margin
The FSS uses the standard gross margin (SGM) to measure the economic size of agricultural holdings. The
SGM is the difference between the value of the agricultural output (crops or livestock) and the cost of inputs
required to produce that output. The sum of all the margins per hectare of crop and per head of livestock in a
farm is a measure of its overall economic size89 .
Overall, the total SGM of the agricultural holdings of the EU-27 in 2007 was 185 billion euro.
The average SGM per farm of the smaller farms that cover 80% of the UAA varies from €1057 in Romania to €123942 in the Netherlands.
In 16 countries, the average SGM per farm of the smaller farms is under €20000. All the new Member States
except the Czech Republic belong to this group.
In the group of the larger holdings covering 20% of the UAA, the average SGM per farm is highest in the
Czech Republic (1.97 million euro) and the lowest averages per farm, all under €100000, are observed in Malta,
Greece, Austria, Slovenia and Ireland.
The difference in the average of SGM between the groups of smaller and larger farms is highest in Hungary, Bulgaria, Romania, Slovakia and Latvia. In all these countries, the average SGM per farm of the smaller
holdings is less than 1% of the average SGM per farm of the larger holdings. On average, the SGM of a large
holding in Hungary is 448 times the average of a smaller Hungarian farm.
In countries such as Austria, the Netherlands, Belgium, Luxembourg and Norway the smaller holdings have an
average SGM per farm that is at least 25% of the average of the larger farms.
The SGM per hectare within the two groups of farms shows a different pattern from the average SGM. In
21 countries the smaller farms have a higher SGM/ha than the larger farms. In nine of those countries (Bulgaria, Greece, Spain, Italy, the Netherlands, Austria, Portugal, Romania and the United Kingdom) the SGM/ha
of the smaller farms is more than twice the SGM/ha of the larger farms. In the Czech Republic, Estonia, Ireland,
88 20%
89 See

of the European UAA is around 35 000 000 ha (equivalent to the area of Germany).
Farm Accountancy Data Network(FADN) for more details on standard gross margin.

eurostat

Archive Agriculture, environment, energy and transport statistics

543

Latvia, Lithuania, Slovakia and Sweden, the larger farms’ SGM/ha is slightly higher than the SGM/ha of the
smaller farms.
Figure 3 shows the percentage of the SGM of the larger farms in the total SGM of each country. The differences in the weight of the larger farms’ SGM within the total SGM vary from 3% in Austria to around 23%
in Latvia, Lithuania and Estonia.
In Slovakia, the Czech Republic and Ireland the larger farms, covering 20% of the UAA, also make up 20% of
the SGM. In Sweden, Estonia, Latvia and Lithuania the share observed in each country exceeds 20% of the
SGM. In all the other countries, a lower share can be seen.
The total SGM of all the larger European farms covering 20% of the UAA in each country makes up 11%
of the total EU 27 SGM but represents less than 1% of the total number of farms.

Labour force
In 2007, there was a total of 11.7 million annual work units (AWU) , the equivalent of 11.7 million people,
working full-time in agricultural activities in the EU-27. In 2007, the larger farms accounted for 5% of this total
labour force.
In the smaller farms the difference in average AWU per holding between the European countries is quite limited,
ranging from 0.3 AWU in Malta to 2.9 AWU in the Czech Republic (Table 3). In the group of the larger farms
there is a stronger contrast within the EU 27. The larger farms in Malta on average employ 1.8 AWU while in
Slovakia the average per farm reaches 125 AWU.
Figure 4 shows that labour input of the larger farms as a percentage of the total labour force of all agricultural holdings is the lowest in Romania, where only 0.9% of the labour force is occupied on 20% of the UAA.
The 20% of the UAA covered by the larger farms always represents less than 17% of the total AWU. This
percentage exceeds 10% in only seven countries (Luxembourg, Switzerland, Denmark, Malta, Slovakia, Estonia
and the Czech Republic).
The number of hectares of UAA per AWU is always greater in the larger farms than in the smaller ones.
In the group of smaller farms the numbers are not very different, while in the larger farms they can vary
considerably. The United Kingdom stands out with a figure of 594 ha/AWU, again related to the extensive
rough pastures that make up the largest holdings. In Spain, Austria, Portugal, Romania and Sweden, for each
full-time worker on the larger farms there is over 100 ha of UAA.

Livestock density
In the Farm structure survey the livestock unit (LSU) is used for measuring the quantity of livestock. As shown
in Table 4 and Figure 5, the percentage of LSU in larger farms is 20% or more of the total LSU in Finland,
Slovakia and Estonia. On the other hand, the larger farms in Austria occupy only 1% of the total LSU. Similar
to the situation in the United Kingdom, the larger farms in Austria are made up of rough grazing with a very
low livestock density . This is also the case in Bulgaria and Romania, where despite the higher average of LSU
in the larger farms, their livestock per hectare (LSU/ha) is very low.
The larger farms of all EU 27 Member States have 10% of the total LSU in the European Union.
The number of LSU per hectare is greater in smaller farms in most of the countries, with the exception of
Estonia, Slovakia and Finland.
In Belgium, Malta and the Netherlands there is over 3000 LSU per 1000 hectare in the small farms, the
value in Malta being the highest at 5157 LSU/1000 ha.
The larger farms are predominantly less intensive regarding livestock density. In Bulgaria, Austria and Romania the LSU/1000 ha is under 100.
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Discrepancies in the sizes of the agricultural sector
Table 5 presents five key variables for all the holdings included in FSS 2007. These variables show the discrepancies between the sizes of the agricultural sector within the EU-27.
The key figures for the larger farms are included in Table 6; here the values from the group of larger farms in
each country were added and compared with the total values of all farms in all the countries.

Data sources and availability
The FSS 2007 was conducted in all 27 Member States, Norway and Switzerland. In Belgium, Luxembourg,
the Netherlands, Finland, Sweden, the United Kingdom, Norway and Switzerland, the FSS was conducted as
a census; in all other Member States it was conducted as a sample survey. Regulation 571/88 states that the
surveys must cover agricultural holdings where the UAA is at least one hectare or, if under one hectare, holdings
which produce a certain proportion for sale or whose production unit exceeds certain physical thresholds. The
same Regulation also sets, regardless of the threshold, the coverage to 99% of the SGM.
Although the definition of an agricultural holding* is common to all countries, the thresholds that are applied
by each country differ across Member States. This leads in the FSS to different coverage of small farms between
countries. As these small farms contribute little to the total UAA in each country, the effect of this variance will
be significant when comparing the number of farms, but not when comparing the UAA between Member States.
The size of an agricultural holding can be measured using several variables, such as the UAA, the economic
output, the amount of livestock or even the labour force involved in the farm work. The major advantage of
using UAA as a measure for the size of holdings is that the UAA is a very simple concept (that can be easily
understood) and stable (no major increases or decreases in the amount of UAA).
One AWU corresponds to the work performed by a person engaged in full-time agricultural work on the holding
over a 12-month period. The annual working time of such a worker is 1800 hours (225 working days of 8 hours
per day), unless there are different specific national provisions governing contracts of employment.
LSU: For each of the 23 categories of livestock surveyed in the FSS, a specific coefficient is established initially on the basis of the nutritional or feed requirement of each type of animal which converts the number of
heads to an LSU number (1 LSU corresponds to 1 dairy cow or 10 sheep).

Context
The ongoing revision of the Common agricultural policy brings into focus the size of farms in the European
Union. To measure the size of farms, different variables can be taken into account such as the economic performance, the labour force working on the farm, the production or the area.
In this statistical article the utilised agricultural area (UAA) is chosen for classifying farms by size in each
country (see data sources and availability for more information). This classification provides the basis for a
comparative study on the significance of the larger farms in the EU 27, Norway and Switzerland, using the 2007
data from the Farm Structure Survey (FSS).
The UAA refers to the land used for farming; it includes arable land, permanent grassland, permanent crops
and also kitchen gardens.
The distribution of the UAA between large and small farms varies between countries, but in general a relatively small number of farms occupy a high percentage of the agricultural area.
In Figure 1, for each country the total UAA of all farms is broken down into eight classes according to the
size of the holding’s UAA.
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Only a small proportion of the total UAA in Malta, Greece and Norway is used by farms with 100 ha or
more, while in Bulgaria, the Czech Republic and Slovakia the great share of the total UAA is occupied by farms
in this size class.
In order to compare the weight of the larger agricultural holdings in each country, farms were sorted cumulatively by their UAA size and then divided into two distinct groups: • smaller farms, whose UAA added
up to 80% of the UAA (under the 80% threshold); • larger farms, making up the rest (20%) of the UAA (over
the 80% threshold).
With this approach to analysis of the larger agricultural holdings, the definition of ’large farm’ depends not
on a uniform threshold, but reflects the different distribution in the different countries. This means that the
measurement of the size of the farms is always relative to the distribution of each country’s UAA among the
holdings.

Further Eurostat information
Publications
• Large farms in Euope Statistics in focus 18/2011
• Agricultural statistics: Main results — 2008–09

Main tables
• Agriculture , see:
Structure of agricultural holdings (t_ef)

Database
• Agriculture , see:
Structure of agricultural holdings (ef)

Dedicated section
• Agriculture

Methodology / Metadata
• Farm structure survey - ad-hoc tables

Other information
• Regulation 571/88 of 29 February 1988 on the organization of Community surveys on the structure of
agricultural holdings between 1988 and 1997

External links
• Farm Accountancy Data Network

See also
• Farm structure
• Farm structure evolution

Notes
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Organic farming statistics
Data from December 2009, most recent data: Further Eurostat information, Main tables and Database .
This article describes the situation of organic farming in the European Union (EU) in 2008, but also includes
more recent developments. Wherever possible, a comparison to agriculture as a whole is made.
Not only has the total area under organic farming and the number of organic producers increased, but there is
potential for further growth, as shown by the proportion of the area already fully converted to organic farming
and the area still under conversion.

Figure 1: Total organic area (fully converted and under conversion) by country, 2007 (1) and 2008 (2) (ha)
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Table 1: Total organic area (fully converted and under conversion), 2008 (ha) and% changes 2007-2008
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Figure 2: Share of EU-27 total organic area (fully converted and under conversion), 2008 (%) (2)

Figure 3: Share of area under conversion in total organic area (fully converted and under conversion), 2008
(%)(1)
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Figure 4: Share of arable land crops, permanent crops and pastures and meadows in fully converted area, 2008
(%) (1)

Table 2: Fully converted areas of total arable land crops and shares of main arable land crops, 2008 (2)

Figure 5: Share of total organic area (fully converted and under conversion) in Total Utilised Agricultural Area
(UAA), 2005 (1) and 2007 (2) (%)
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Figure 6: Share of different types of operators in total organic operators, 2008 (%) (1)

Figure 7: Share of organic producers by country in EU-27 total, 2008 (%) (2)
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Table 3: Number of organic producers 2008,% changes 2007-2008

Figure 8: Organic producers in total agricultural holdings, 2005 (1) and 2007 (2) (%)

Figure 9: Average size of agricultural holdings, 2007 (ha holding) (3)
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Figure 10: Organic livestock out of all livestock, 2008 (Number of heads) (1)

Table 4: Organic livestock 2008,% changes 2007-2008

Table 5: Number of organic processors by type of economic activity, NACE Rev. 2, 2008 (1)
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Figure 11: Organic processors by type of economic activity as a% of all organic processors, 2008, EU-27 (1)

Figure 12: Organic processors by type of economic activity, 2008 (2)

Main statistical findings
Total organic area
Total organic area still increasing in the EU and Norway
The total organic area in EU-27 (i.e. the fully converted area and area under conversion) continues to show an
upward trend. The increase in area between 2007 and 2008 was 7.4%, as compared with 5.9% between 2006
and 2007.
From 2007 to 2008, Belgium, Bulgaria, Greece, Spain, Hungary, Slovakia and the United Kingdom recorded
growth of over 10%. Although Italy led the European Union in the organic farming sector in recent years, the
area under organic crops in Italy actually fell by 12.9%.
During the same period, the organic area in Spain increased by 33.3% (see Table 1).
The size of the organic area differs considerably from one Member State to another. In terms of the total
organic area of each Member State as a share out of the total organic area in EU-27, 4 countries together
accounted for around 50% in 2008: the United Kingdom (9.4%), Germany (11.7%), Italy (12.9%) and Spain
(17.0%) (see Figure 2).

Potential for growth
Considerable differences in growth potential of organic production between Member States
Organic production comes from fully converted areas. Before an area can be considered as ’organic’, however, it must undergo a conversion process. The total organic area is the sum of the ’area under conversion’
and the ’fully converted area’. The area under conversion as a percentage of the total organic area can give an
indication of the potential growth in the organic sector in the years to come. Data on the area under conversion are available for 22 Member States and Norway. For these countries the difference in the potential for an
increase in organic area is considerable (see Figure 3). In 2008, half of the countries had shares of between 10%
and 20%. The Netherlands and Denmark had shares of less than 10%, and there were 4 countries whose share
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exceeded 40%: Poland (43.1%), Spain (47.6% ), Romania (48.9%) and Bulgaria (74.6%) (see Figure 3).

Crop types
Main crop types in the organic sector: arable crops, permanent crops and pastures/meadows
The three main crop types grown organically are arable land crops (mainly cereals , fresh vegetables, green
fodder and industrial crops), permanent crops (mainly fruit trees and berries, olive groves and vineyards) and
pastures and meadowland . In most of the Member States and Norway, permanent crops account for a relatively
insignificant share of the fully converted area of these three main types (less than 5%). In 2008, permanent crops
accounted for between 10% and 20% in Bulgaria, Denmark, Greece, Poland and Portugal, while in Spain and
Italy the share was over 20%. Cyprus and Malta were in the lead with 41% and 80% respectively. Olive trees
predominate in both countries. In 11 countries (including Norway) arable land crops accounted for the largest
share of the land area (&gt; 50%), while in 15 countries pastures and meadows predominated (&gt; 50%). Arable
crops were significant in Finland and Norway with shares of 98% and 80% respectively, while the Czech Republic (92%), Ireland (96%) and Slovenia (89%) were in the lead in terms of pastures and meadows (seeFigure 4).
Among the arable crops, cereals and green fodder occupied the biggest area. In most of the Member States
and Norway, these two categories together accounted for more than 80% of the fully converted area in 2008.
Lithuania had the highest share of cereals among the Member States (79.0%) and Latvia the highest share for
green fodder (67.2%). In Norway the share of green fodder was even higher, at 75.3%. Bulgaria, with 67.8%,
accounted for a very large share of industrial crops. The shares of fresh vegetables in Ireland (26.7%), the
Netherlands (35.2%) and Malta (50.0%) are significant (see Table 2).

Percentage of utilised agricultural area (UAA)
Organic area 4.1% of total EU-27 utilised agricultural area (UAA) in 2007
From 2005 to 2007, the total organic area (i.e. fully converted area plus area under conversion) as a percentage of the total utilised agricultural area (UAA) within the EU rose from 3.6% to 4.1%. Figure 5 shows the
organic crop area as a percentage of the total utilised agricultural area by country for 2005 and 2007. Hungary
and Greece recorded slight decreases between 2005 and 2007.
In Denmark and Sweden which had seen decreases during the period 2003 to 2005, the percentage share of
organic area started to pick up again, increasing from 4.9% to 5.1% in Denmark and from 7.0% to 9.9% in
Sweden. Austria, with 15.7% of the total agricultural area, remained in the lead.

Main activities
Producers and processors are the most numerous organic operators
Activities within the organic sector include the food chain from production at farm level right through to
industrial processing. Imports , exports and other activities, such as wholesale and retail trade, are also included.
The production of organic crops and the rearing of organic animals are the main activities in the organic
sector at farm level, but the processing of goods is also important. Producers accounted for over 50% of all
operators in 2008 in all the Member States and Norway, and even exceeded 70% in most countries. Importers
accounted for less than 2% of the total in most of the Member States (see Figure 6).

Number of organic producers
Rise by 9.5% between 2007 and 2008
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In 2008, there were a total of 196 200 organic producers in the EU-27. Germany, Greece, Spain and Austria each accounted for over 10% of the EU-27 total, with Italy out in front on 22.6%. In 12 countries the share
was less than 1% (see Figure 7).
Between 2007 and 2008 the number of organic producers in the EU-27 rose by 9.5%. The highest rate of
increase, 40.2%, was in the Czech Republic. In 6 countries (Denmark, Italy, Lithuania, Romania, Finland and
the United Kingdom) falls were registered, ranging from -0.9% in Lithuania to as much as -13.4% in Romania
(see Table 3).

Percentage of agricultural holdings
1.3% of all agricultural holdings certified organic in 2007
Although the share of organic producers in total agricultural holdings within the EU-27 showed only a very
slight increase between 2005 and 2007 (from 1.2% to 1.3%), nearly all Member States posted an upward trend.
This was similar to the situation in the areas under organic production. In 2007, Bulgaria, Ireland, Cyprus,
Hungary, Malta, Poland, Portugal, Romania and Slovakia each accounted for a share of less than 1%. Denmark,
Germany, Estonia, Austria and Finland posted shares over 5%, while Austria led with 12.1%.
Only Sweden and Finland reported a fall in their shares, although Finland still managed to reach 5.9%. In
Norway, too, the share was slightly over 5% (see Figure 8).

Size of organic holdings
Average size of agricultural holdings in general larger in organic sector
The average size of organic agricultural holdings in 2007 was 37 ha for the EU-27 as a whole, compared to
13 ha for all agricultural holdings. In general, the average size of holdings in the organic sector was larger
in most of the Member States and smaller only in Denmark, France and Luxembourg. The most noticeable
differences were seen in the Czech Republic (223 ha compared to 89 ha) and Slovakia (421 ha compared to
28 ha), (see Figure 9). One possible reason for these sometimes big differences is the use of a more extensive
method of farming within the organic sector.

Organic livestock
Cattle and sheep are the most popular species
The 2008 figures for organic livestock as a share of all livestock showed that, with respect to cattle , pigs
and sheep , some Member States using organic methods were producing remarkably large numbers of animals,
cattle and sheep being the most popular. In Austria, 25.7% of the sheep were reared using organic production
methods, but organically reared cattle also achieved a noteworthy 17.7% share, the highest in the whole EU-27.
Estonia had the highest percentage of the sheep population with 47.3%. As for organically reared pigs, they
accounted for less than 1% in most of the Member States (see Figure 10).
The developments in the individual Member States from 2007 to 2008 differed according to the species (see
Table 4). Romania and Finland recorded large increases in the number of organically farmed sheep (103.0%
respectively 88.1%), while Poland, Sweden and the United Kingdom had the biggest increases of all Member
States for cattle (31.7%, 28.9% and 27.6%). The United Kingdom had also the biggest increase for pigs (41.2%).
In Greece, there was a considerable drop in the number of organically reared cattle, pigs and sheep, with the
pig numbers decreasing by as much as 69.0%. Latvia saw a negative trend in all three categories too.
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Manufacture of organic products
Meat and meat products and fruit and vegetables dominate
On the basis of the NACE Rev.2 classification, food manufacturing activities can be grouped as follows:

• processing and preserving of meat and production of meat products;
• processing and preserving of fruit and vegetables;
• manufacture of vegetable and animal fats and oils;
• dairy products;
• grain mill products and starches;
• beverages;
• prepared animal feeds;
• other food products, including, for example, bakery products, tea, coffee, sugar, chocolate, etc. (see Table
5).
In 2008, apart from ’other food products’, which include numerous products which are not always specified,
most of the processors in EU-27 were engaged in the processing and preserving of fruit and vegetables (20.1%)
and the processing and preserving of meat and the production of meat products (11.9%) (see Figure 11). The
United Kingdom led in the area of meat and meat products with 650 operators (26.6% of the EU-27 total),
while Italy headed the list of all operators processing and preserving fruit and vegetables (with 1277 operators
or 31.2%). Italy was also heavily involved in the manufacture of vegetable and animal oils and fats, dairy
products, grain mill products and beverages.
Comparing all Member States for which data are available and Norway, there are considerable variations in
the situation from one country to another in terms of which is the most important activity at national level.
For example, while the processing and preserving of meat and the production of meat products in 2008 were
the most common activities in the Czech Republic and France with 22% each, in Romania the processing and
preserving of fruit and vegetables was top of the list with 44% (see Figure 12).

Data sources and availability
The statistical information presented in this publication is drawn from the Eurostat database, available at the
Eurostat website .
1. Organic farming statistics
Annual data collection. Data are provided by the Member States and Norway on the basis of a harmonised
questionnaire. Up to reference year 2007, data provision was voluntary. From reference year 2008 onwards, data
have to be delivered following Regulation 834/2007 ,implementing Regulation 889/2008 .
The most recent figures on organic operators are provisional and subject to later revision.
2. Statistics on the structure of agricultural holdings (FSS)
The Farm structure survey (FSS) is conducted every 10 years (full-scope Agricultural Census) and intermediate surveys (sample-based) in between (data are available for the following years: 1990, 1993, 1995, 1997,
2000, 2003, 2005 and 2007).
3. Livestock statistics
Annual data collection.
TERMINOLOGY
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Organic area : data on organic area in this publication represent the sum of fully converted areas and
areas under conversion, unless otherwise indicated.
Organic operator : any natural or legal person who produces, prepares, imports, exports or deals with
organic products.
Organic producer : any natural or legal person who operates anagricultural holding involved in producing, packaging and labelling his own organic products.
Organic processor : any natural or legal person who preserves and/or processes organic agricultural produce (including slaughter and butchering of livestock). Packaging and labelling of organic products is also
considered to be processing.
Mixed organic operator : operator involved in more than one of the activities, e.g. a producer who is
also processing (not only his own products).

Context
The increase of 7.4% in the total area under organic farming between 2007 and 2008 illustrates the continuing
positive trend in the organic sector in the EU. In 2007, the area under organic farming accounted for 4.1% of
the total utilised agricultural area.
Between 2007 and 2008, the number of producers (agricultural holdings) using organic farming methods within
EU rose by 9.5%. Cattle and sheep are the most popular species reared using such methods.
The main industrial activities in the organic sector are the processing and preserving of meat and the production of meat products as well as the processing and preserving of fruit and vegetables.

Further Eurostat information
Publications
• Area under organic farming increased by 7.4% between 2007 and 2008 in the EU-27 - Statistics in focus
10/2010

Main tables
• Agriculture (t_agri) , see:
Organic farming (t_org)
Area under organic farming (tsdpc440)
Organic crop area (fully converted area) (tag00098)

Database
• Agriculture (agri) , see:
Organic farming (org)
Organic crop area (food_in_porg1)
Organic crop production and yields from fully converted areas (food_in_porg2)
Organic livestock (food_in_porg3)
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Number of registered organic operators (food_act2)
Number of registered operators processing and importing products issued from organic farming (food_act3)
Production of organic animal products (food_pd_dmorg)

Dedicated section
• Agriculture

Methodology / Metadata
• Number of registered organic operators (ESMS metadata file - food_act2_esms)
• Number of registered operators processing and importing products issued from organic farming (ESMS
metadata file - food_act3_esms)
• Organic crop area (ESMS metadata file - food_in_porg1_esms)
• Organic crop production and yields from fully converted areas [ESMS metadata file - food_in_porg2_esms)
• Organic farming (ESMS metadata file - org_esms)
• Organic livestock (ESMS metadata file - food_in_porg3_esms)
• Production of organic animal products (ESMS metadata file - food_pd_dmorg_esms)

Other information
• Regulation 834/2007 of 28 June 2007 on organic production and labelling of organic products and repealing
Regulation2092/91
• Regulation 889/2008 of 5 September 2008 laying down detailed rules for the implementation of Regulation834/2007 on organic production and labelling of organic products with regard to organic production,
labelling and control

External links
• Name of organisation/web site/deep link

See also
• Agri-environmental statistics
• Organic farming statistics — setting higher standards ( Sigma article)
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Nitrogen balance in agriculture
Data from September 2011, most recent data: Further Eurostat information, Database .
This article presents recent statistics on the gross nitrogen balance in agriculture at the level of the European
Union (EU) , its Member States and some of the EFTA countries. The gross nitrogen balance indicator provides an insight into the links between agricultural nitrogen (N) use, losses of N to the environment, and the
sustainable use of soil N resources; it indicates the total potential risk to the environment (air, water and soil).
Nitrogen is important to all life. Nitrogen in the atmosphere or in the soil can go through many complex
chemical and biological changes, be combined into living and non-living material, and return back to the soil or
air in a continuing cycle. This is called the nitrogen cycle.

Figure 1: Gross nitrogen balance, 2000-2008 (kg N per ha agricultural land)Source: Eurostat (aei_pr_gnb)

Main statistical findings

Figure 2: Total nitrogen inputs, average 2005-2008 (kg N per ha agricultural land)Source:
(aei_pr_gnb)
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Figure 3: Share in total nitrogen inputs, average 2005-2008 (%)Source: Eurostat (aei_pr_gnb)

Figure 4: Share of livestock in total nitrogen manure production, average 2005-2008 (%)Source: Eurostat
(aei_pr_gnb)

Figure 5: Total nitrogen outputs, average 2005-2008 (kg N per ha agricultural land)Source: Eurostat
(aei_pr_gnb)
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Figure 6: Share in total nitrogen outputs, average 2005-2008 (%)Source: Eurostat (aei_pr_gnb)

Gross nitrogen balance trends
Most countries reduced the gross nitrogen balance per ha in the period 2005-2008
Between 2005 and 2008, the gross nitrogen balance for the EU-27 remained relatively stable, with an estimated average of 50 kilograms of N per hectare of agricultural area . In the EU-15 the gross nitrogen balance
fell from an estimated average of 66 kg/ha over the period 2000-2004 to an estimated average of 58 kg/ha over
the period 2005-2008. In the ten Central and Eastern European countries (CEC) which joined the EU in 2004
and 2007 (PL, SI, SK, EE, LT, LV, CZ, HU, RO and BG - see country codes ) the gross nitrogen balance was
much lower than in the EU-15, with an estimated average of 33 kg/ha over the period 2005-2008.
The nitrogen surplus is highest in countries in the North-West of Europe (BE, NL, NO, UK, DE, DK) and
the Mediterranean islands (MT and CY), while the Mediterranean countries (PT, IT, ES, EL) and many of the
Central and Eastern Member States (CEC) belong to the countries with the lowest nitrogen surpluses. Figure 1
shows the average gross nitrogen balance per hectare of agricultural land (the total of arable land , land under
permanent crops and permanent grassland ) for the periods 2000-2004 and 2005-2008. Most countries reduced
the gross nitrogen balance per ha in the period 2005-2008 compared to the period 2000-2004. Exceptions were
CZ, PL, RO and NO. The average gross nitrogen balance could not be estimated for the period 2000-2004 for
CY, MT and EE due to missing data.

Nitrogen inputs
Many of the countries with a high average nitrogen surplus between 2005 and 2008 also have a relative high
nitrogen input per ha (for instance NL, MT, BE), see Figure 2. A high input does however not necessarily lead
to a high nitrogen balance, as the balance is also determined by the output. The nitrogen input per ha of IE
(estimated at 210 kg N per ha) for instance is comparable to that of the UK (estimated at 212 kg N per ha),
but the N surplus of IE is 45% lower, as the nitrogen output per ha in IE was estimated on average 155 kg N
per ha and the output in the UK only 111 kg N per ha.
Fertilisers
Inorganic fertilisers and manure account for more than 80% of the nitrogen input in the EU-27 between 2005
and 2008, see Figure 3. The recovery of nitrogen through the use of compost , sewage sludge , industrial waste
etc is insignificant at the moment. Data on other organic fertilisers are however lacking in many countries,
the significance of these fertilisers could therefore be underestimated. The fixation of nitrogen by leguminous
crops and free living organisms contributes on average 7% to total nitrogen input in the EU-27. The biological
nitrogen fixation in grasslands mixed with leguminous crops is however not included in the estimations, the
significance of biological fixation might therefore be underestimated. The level of atmospheric deposition is
depending on NH3 emissions (of which agriculture is the main source) and nitrogen oxides emissions (where
the contribution of agriculture is negliglible) and climate conditions (transport through air to other regions).
Atmospheric deposition contributed on average to 9% of total inputs in the EU-27.
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The choice of fertiliser type (manure, mineral fertilisers , other organic fertilisers) has different impacts on
the environment:

• Nitrogen volatilises from manure in animal housing, storage and with the application to the land. These
emissions mainly depend on the type of manure, farm management practices like type of animal housing,
manure storage, timing and application techniques.
• N emissions from mineral fertilisers during the application to the land depend on type of fertiliser, farm
management practices like application techniques, timing and other factors such as soil type, and weather
conditions.
• The N is not available to the plant in the same rate for different types of manure and mineral fertilisers.
• Other potential fertilisers like urban wastes often include health hazards (to both plants and humans) and
procedures commonly used to reduce these hazards - such as composting - tend to reduce the fertiliser
value (leaching/volatilisation).
• Nitrogenous fertilisers are produced using gas, the production of N fertilisers contributes therefore to GHG
emissions and fossil fuel depletion.
Manure input
The share of manure in total inputs was on average for 2005-2008 smaller in the Central and Eastern Member
States (CEC) (32%) than in the EU-15 (40%). Manure withdrawals and imports are significant only in a very
few countries (BE, NL, HU). This means that for most countries the manure input is mainly determined by the
amount of manure produced in the country. The manure production in kg N per ha was almost twice as high
on average in the EU-15 as in the Central and Eastern Member States (CEC) in the period 2005-2008. The
manure nitrogen production is determined by the amount and the type of livestock in the country. Figure 4 in
Agri-environmental statistics show the livestock density in the EU in 2007. MT, NL, BE, DK, CY and IE have
the highest livestock densities and also have the highest rates of manure input per ha (&gt;=100 kg N per ha).
RO, BG, LT, SK, EE and LV have the lowest livestock densities and also belong to the countries with the lowest
rates of manure input per ha (&lt;40 kg N per ha). The countries with the highest livestock densities also belong
to the countries with a high share (&gt;=50%) of manure in total input. PT and RO, two countries with a relative low livestock density have a relative high share of manure in total input as well, due to a low use of fertilisers.
Figure 2 shows that some of the countries (NL, BE) with the highest use of manure per ha also have a high
use of mineral fertilisers (&gt;100 kg N per ha), while some of the countries (RO, ES, LT, SK, BG, LV, EE)
with the lowest rates of manure per ha (&lt;40 kg N per ha) also belong to the countries with a relative low use
(&lt;50 kg N per ha) of mineral fertilisers per ha.
Figure 4 shows that cattle is the main source of manure production and more than 50% in all countries except
in DK (where pigs have the highest share), in MT, ES, HU, BG, RO (where different livestock types are important), and in CY andEL (where sheep and goats have the highest share).

Nitrogen outputs
The removal of N with harvest and grazing of crops and forage per ha varies between crops and countries as
can be seen in Figure 5. Per ha, grassland and cereals production have the highest N removal rates, though
great variation exists between countries due to differences in yields and N content per tonne of product. The N
content per tonne product is among others depending on farmer practices like fertilisation, irrigation, mowing
vs grazing etc.
The dominant share of total N output in the EU-27 (2005-2008) is the uptake of N with cereal production
(ca 1/3) and grassland (40%), see Figure 6. N output is depending on cropping patterns , yields, farm management practices (tillage, irrigation etc), climate etc. Figure 1 in Agri-environmental statistics shows the cropping
pattern in 2007, when permanent and temporary grassland covered 39% of the UAA in 2007 (38% in 2005) and
cereals 34% (same as 2005). There are however significant differences between countries, in some countries (for
example UK, SI, IE, NO) grassland dominates the UAA, where for instance in BG, HU and DK cereals are the
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dominating crop. Permanent crops are significant in Mediterranean countries.

Data sources and availability
Methodology
The methodology of the gross nitrogen balance is described in the Eurostat/OECD Nitrogen Balance Handbook
. The Nitrogen input and Nitrogen output is estimated for each item of the balance by multiplying basic data
(such as crop area, crop production, livestock numbers etc) with coefficients to convert the data into Nitrogen
contents.
Please note that in the current methodology no corrections are made to exclude N emissions to the air. N
is emitted to the air from manure in stables, from manure and fertilisers in storage and with the application of
manure and fertilisers to the agricultural soils. The total inputs, and therefore the estimated balance include
these emissions. To provide a better estimator of the risk of Nitrogen leaching and run-off into water bodies,
the gross nitrogen balance needs to be corrected for the N emissions to the air. At the moment it is not possible
to estimate a balance corrected for the N emissions to the air. The methodology is being discussed with the
Member States to allow a better indication of the risk of N leaching and run-off to the water.
All the figures in this article are presented as averages over a period of 5 years. Meteorological conditions
have a big impact on the annual estimated gross nitrogen balances. The amount of nutrients removed with
the harvest and grazing of crops and fodder, is depending on the nutrient content of crops and fodder and the
yields of crops and fodder. The nutrient content of fodder and crops is estimated to be more or less constant in
most countries. The amount of nutrients removed with the harvest and grazing of crops and fodder is therefore
mainly depending on yields. Yields are depending on farmer practices (like pesticide and fertiliser use , irrigation
etc) and on meteorological conditions. Metereological conditions vary significantly from year to year and these
fluctuations can also be seen in the estimated nutrient output and surplus. In 2003 and 2007 for instance, large
parts of Europe were hit by extreme weather causing significant drops in crop production, a peak in the balance
can be noted for these years in some Member States. Variations in the nutrient surplus between years should
therefore be interpreted with care. To limit the impact of metereological conditions on the trend, the trend can
best be analysed looking at averages over a period of a few years.

Data availability
The Gross Nitrogen Balances are estimated by the countries and validated by Eurostat . Data have been received, validated and approved from AT (1985-2009), CH (1990-2008), CZ (1985-2009), DE (1990-2008), EE
(2004-2008), FI (1985-2009), HU (1990-2008), IE (1985-2009), NL (1985-2008), NO (1985-2009), PL (19852009), PT (1995-2008), SE (1985-2009), SI (1992-2008), SK (1985-2009), UK (1990,1995,2000-2009).
Data were not available and have been estimated by Eurostat forEL (1990-2008), LU (1990-2008), IT (19902008), BG (1996-2008), RO (1992-2008), CY (2005-2008), LT (1997-2008), LV (2000-2008),
Due to methodological differences data have been estimated by Eurostat for BE (1990-2008), ES (1996-2008),
FR (1990-2008), DK (1985-2009).
Partial data was available for MT (crop production, livestock number, agricultural area, excretion coefficients,
crop coefficients). Eurostat has estimated the balances for MT (2002-2008) based on the data received by MT
and other sources.
Data are available or have been estimated for the main inputs and outputs of the balance. These include:
consumption of inorganic fertilisers, manure production of total livestock, biological fixation of nitrogen, atmospheric deposition of nitrogen, removal of nutrients by the harvest of crops, removal of nutrients by the harvest
and grazing of fodder.
Data are less available for: consumption of organic fertilisers (excluding manure), manure withdrawals, manure stocks, manure imports and seeds and planting material.
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Data sources
Inorganic fertilisers
Most countries use data based on sales and/or production and trade statistics. Some countries use farmer
surveys. Data based on sales and/or production and trade statistics may be biased due to the inclusion of
fertilisers not used in agriculture (private/public sector use, explosives, intermediate products etc). Reliability
and accuracy of farmer surveys depend a.o. on the sampling design and size. For countries who did not submit
data to Eurostat, data from Fertilisers Europe have been used and of the FAO in the case of MT.Organic
fertilisers (excluding manure)
Data on organic fertilisers (excluding manure) are only available in a limited amount of countries (AT, BE,
DE, ES, FI, IE, NL, SE, UK, CZ, HU, SK, CH, NO, DK). Data from these countries show that organic fertilisers are not very significant in the N balance (&lt;3% of total inputs on average between 2005-2008), the effect
of missing data on organic fertilisers is therefore likely to be minor on the gross nitrogen balance.
Manure production
Manure production is estimated from animal numbers and excretion coefficients. Animal numbers should reflect
the average amount of animals present during the year. Data on cattle, pigs, goats and sheep are available from
European harmonised data sources such as the annual livestock statistics, the FSS and livestock registers. The
data reported by the countries have been verified with available data sources in Eurostat. Livestock surveys
may however not represent the average amount of animals well as they refer to a specific day, which means that
offspring for instance may not be included very well, however a correction can be made in the excretion coefficients to take into account the offspring. For poultry and other livestock data is less available. Some poultry
types and equidea are counted in the FSS, Countries may have other data sources available to estimate poultry
and other livestock types. The available data show that poultry is of some importance in some countries (UK,
NL, SK, IT, MT, HU, CY &gt;10% of total N manure production between 2005-2008), while other livestock is
not significant in most countries (&lt;5%, except DK (6%), FI (11%), HU (6%), BG (13%)). Missing data on
poultry and other livestock could lead to a minor underestimation of the balance.
As manure is a large input in the balance, excretion coefficients have a big impact on the final outcome.
Excretion coefficients vary widely between countries, partly this reflects differences in farming practices and
partly differences are caused due to the applied methodology and availability of data to calculate the coefficients. The coefficients reported by the countries are not always consistent with coefficients reported to the
UNFCCC GHG submissions. It is necessary to establish guidelines on the excretion coefficients to be used,
to improve the transparency and the comparability of the balances between countries. For some countries N
excretion coefficients were not available, for these countries the manure production has been estimated based
on the data reported to the UNFCCC GHG Inventory 2010.
Manure withdrawals
Available data on manure withdrawals show that manure withdrawals are significant in BE (Flanders region)
and NL (ca 7% of total manure production between 2005-2008), HU (20%), while non-significant (&lt;5% ) in
other countries (AT, CH, ES, UK, NO, EE and CZ). Most countries however do not have data or only limited
data available on manure withdrawals, in the case when there are significant withdrawals this may lead to some
overestimation of the manure input.
Change in manure stocks
Almost none of the countries have data available on changes in manure stocks. Under normal circumstances it
can be assumed the change in manure stocks is on average zero.
Manure imports
Data on manure imports were only available from NO, CH, AT, NL and BE (Flanders). Manure imports
were insignificant (&lt;1% of total manure input average 2005-2008) for these countries. Trade of manure occurs mainly from high surplus countries to neighboring countries. It is known that there are exports from for
instance the NL to FR and DE. It is likely that countries with a high nutrient surplus like BE and DK may
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export manure as well. The exact amounts which goes to which country are not available, however from the
size of the exports of the Netherlands it can be assumed that the effect on the balance of DE and FR is very
limited, the manure imports are likely to be less than 5% of the total manure input.
Biological fixation
Biological fixation by leguminous crops is calculated based on the area of leguminous crops and fixation coefficients. Biological fixation by free living organisms is calculated by the area of arable land, permanent grassland
and land under permanent crops multiplied with a coefficient. Data on areas of leguminous crops are generally
available from landuse statistics. There is a wide variation in coefficients of biological fixation by leguminous
crops between countries, partly this reflects differences climate and partly differences are caused due to the
applied methodology (measurements, scientific research, expert judgements). It is necessary to review the coefficients used in relation to climate and crop N uptake.
Estimation of fixation by clover (and other leguminous plants mixtures) in pastures have not been included
in the current version of the nutrient balances. This is because methodological improvements are necessary
for the estimation of fixation by leguminous crops in pastures and not all Member States are able to estimate
the fixation by leguminous crops in pastures at the moment. Data available from DK show that N fixation by
grass-clover mixtures by DK contributes to ca 5% of total inputs in 2000-2009 of DK.
Atmospheric deposition
Atmospheric N deposition is estimated from landuse data and deposition rates. Some countries annually update
deposition rates. Countries use different methodologies to estimate deposition rates (models, measurements,
expert judgment, scientific research). Data on national N deposition should be available for all signatories to the
UNECE Convention on Long-Range Transboundary Air pollution. Modeled data is also available from EMEP
at http://webdab.emep.int/Unified_Model_Results/ .
Seeds and planting materials
Data on seeds and planting material are not available from all countries. Available data show however that
seeds and planting material are of negliglible importance to the gross nitrogen balance (&lt;2% of total N input,
average 2005-2008).
Harvested crop production
Data on harvested crops are available from annual statistics.
Coefficients of nutrient contents of crop production vary between countries, partly this reflects differences in
farming practices and climate and partly differences are caused due to the applied methodology (measurements,
scientific research, expert judgements). It is necessary to review the coefficients used in relation to fertiliser and
manure input and climate.
Crop residuals
Data on crop residuals removed from the field are limited available. Available data shows that the share of
crop residuals in total N output ranges from &lt;1% till ca 15% (average 2005-2008). Missing data on crop
residuals could therefore lead to an overestimation of the balance outcome.
Fodder
Data on fodder production is partly available from European data sources. The estimates of grassland production and consumption have a big impact on the balance outcome. At the moment approaches to estimate
grassland production and consumption varies significantly between countries and the uncertainty in the estimates
is significant. Grassland production includes fresh matter, grass silage, hay and grass grazed by ruminants. The
yield and nutrient content of grassland can be estimated from measurements, scientific research, and expert
judgements. Grassland consumption can also be estimated from a fodder balance, based on feed requirements
and statistics on other feed. The estimation of grass grazed is particularly difficult. Data are in many countries
only limited available (in respect with grassland areas and products taken into account). There is a need to
improve the estimation of grassland production and consumption.
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Reference Area
Data on arable land, land under permanent crops and permanent grassland are available from Eurostat Crop
Statistics. In principle only potential fertilized areas should be included in the balance and very extensive areas
should be excluded from the balance. Only the UK and CH have identified extensive areas and excluded these
from the balance. A clear definition of the areas to be excluded from the balance is lacking. Improvement in
the definition of the reference area is needed as well as the methodology to correct for agricultural production
taking place on these areas.

Context
Gross nitrogen balances and the agri-environment
The gross nitrogen balance provides an insight into the links between agricultural Nitrogen (N) use, losses of N
to the environment, and the sustainable use of soil N resources. The gross nitrogen balance indicates the total
potential risk to the environment (air, water and soil).
Sustainability could be defined by preserving and/or improving the level of production without degrading
the natural resources. Nitrogen is important to all life. Nitrogen in the atmosphere or in the soil can go through
many complex chemical and biological changes, be combined into living and non-living material, and return
back to the soil or air in a continuing cycle. This is called the nitrogen cycle.
Oversimplifying the nitrogen cycle of the soil in an ecosystem: Plants use N available in the soil to grow,
animals eat plants, with the death of plants and animals and with animal excretion N is returned to the soil.
Agriculture breaks this cycle as N is removed from the soil of the ecosystem with the harvest of crops for human
and industrial purposes and the harvest of fodder and the grazing by livestock for livestock production. The
N removed from the soil does not (or only partly) return to the soil of the ecosystem. Example: a part of the
N in the crops consumed by humans ends up as human excretion in the sewage. Without replenishing the N
removed, the soil looses its fertility as the N stock becomes depleted and plants need N to grow. Therefore, to
sustain soil fertility and the growing and harvesting of crops and fodder, fertilisation with fertilisers and manure
is needed to provide the crops with the necessary N to grow. The N removed with the harvest and grazing of
crops and fodder should be compensated, to preserve the level of soil fertility.
The nitrogen cycle is in reality however much more complex, it includes many flows of N between air, water and soil, and includes many transformations of N. N can be lost from the soil and leach to water or volatilise
to the air:

• Bacteria in the soil transform N in Nitrate (NO3-), this proces is called nitrification . Nitrate is a form
of N which is used by plants to grow. Nitrate is however also higly soluble. Depending on the amount
of Nitrate in the soil, the type of soil and the amount of rainfall and use of water and Nitrate by plants,
Nitrate can leach into surface and groundwater. N leaching contributes to pollution of drinking water
and eutrophication of surface waters. Excessive use of manure and fertilisers can increase the amount of
Nitrates in the soil and therefore increase the risk of leaching.
• Other bacteria in the soil transform N in Nitrous oxide (N2O) and dinitrogen (N2) gasses, which are
emitted into the air, this proces is called denitrification . N2O is a potent greenhouse gas and contributes
to climate change . Denitrification depends on the amount of organic matter, soil water content, soil
oxygen supply, soil temperature, soil nitrate levels and soil pH. Excessive use of manure and fertilisers can
increase the amount of Nitrates in the soil and therefore increase N2O volatilisation.
• A part of N in fertilisers and manure applied to the soil, and in a lesser degree in decaying plants, is
transformed into ammonia (NH3) and emitted into the air. Ammonia emissions contribute to acidification
, eutrophication and atmospheric particulate pollution . This process also occurs in manure and fertilisers
during storage and in animal housings. Farmer practices such as direct incorporation of fertilisers and
manure into the soil can decrease the risk of ammonia volatilisation.
There are also interactions between these processes. For instance, measures applied by farmers to reduce N
emissions to the air may increase the risk of N leaching and run-off. Reducing the possibility of N to volatilise
during animal housing, storage and application of manure to the land, means that a higher amount of N is
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available in the manure applied to the soil, increasing the potential risk of N leaching and run-off. The other
way around, if more N is lost from manure due to volatilisation, a lower amount of N would be available in
the manure reducing the potential risk of N leaching and run-off but increasing the potential risks of climate
change, acidification etc.
The gross nitrogen balance provides an indication of all the environmental risks of N leaching, run-off and
volatilisation to water, soil and air. A persistent N surplus indicates a potential risk of N leaching, run-off and
volatilisation to water, soil and air. A persistent deficit indicates a potential risk of decline in soil fertility.
The gross nitrogen balance can only indicate a potential risk to the environment. The actual risk of N leaching,
run-off and volatilisation depends on many factors such as metereological conditions, soil characteristics, farmer
management practices etc. Not all of these factors are taken into account in the estimation of the gross nitrogen
balances. The actual risks to the environment are better represented by the agri-environmental indicators 18
Ammonia emissions, 19 GHG emissions and 27.1 Water quality (Nitrate pollution). The gross nitrogen balance
shows the link between agricultural activities and the environmental impact, identifying the factors determining
nitrogen surpluses or deficits and the trends over time.

Gross Nitrogen Balance and policies
This indicator relates to several policies such as:

• Rural Development Programme (RDP): Various agri-environment measures tackle the problem of excess
nutrients through reduced fertiliser use. Nitrogen balances are required for the RDP 2007-2013 ( Council
Regulation No 1698/2005 ) as part of the EU’s Common monitoring and evaluation framework to assess
the impact of RDP.
• The Water Framework Directive ( 2000/60/EC ) (WFD) is a legal obligation to protect and restore
the quality of waters across Europe. Measures applied under the Water Framework Directive affecting
the use of nitrogen in agriculture relate to best environmental practices and include the reduction of
nutrient application, the modification of cultivation techniques and the proper handling of fertilisers.
Most measures suggested in this context are aimed at reducing the influx of nutrients, such as nitrogen,
phosphorus as well as pesticides to the groundwater as well as surface waters. The N balance surplus (every
6 years at level of water body catchment) is a commonly used indicator for identifying areas vulnerable
to nutrient pollution in the WFD pressures and impacts analysis.
• The Nitrates Directive ( 91/676/EEC ) (ND), established in 1991, aims to reduce water pollution caused
or induced by nitrates from agricultural sources and prevent further such pollution. The directive requires
the Member States to monitor nitrate concentrations in surface water and groundwater, identify waters
affected by pollution and waters which could be affected by pollution if no measures are taken and
designate vulnerable zones, defined as all known areas of land which drain into the waters identified. For
these vulnerable zones, action programmes containing measures to reduce and prevent nitrate pollution
must be developed, implemented and revised every four years. The action programmes of MS should
contain rules relating to the limitation of the land application of fertilisers based on a balance between
the foreseeable nitrogen requirements of the crops, and the nitrogen supply to the crops from the soil and
fertilization. These balances should be calculated at farm level every 4 years.
• The 6th Environmental Action Programme ( Decision No 1600/2002/EC ) encourages the full implementation of both the ND and WFD, in order to achieve levels of water quality that do not give rise to
unacceptable impacts on, and risks to, human health and the environment.

Further Eurostat information
Publications
• Agricultural statistics: Main results - 2009-10
• Environmental statistics and accounts
• Farm data needed for agri-environmental reporting
• Food: from farm to fork statistics 2011
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Database
• Agri-Environmental Indicators (aei) , see:
Farm Management (aei_fm)
Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) (aei_fm_manfert)
Pressures and risks (aei_pr)
Gross Nutrient Balance (aei_pr_gnb)
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)
Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Land Use (ef_lu)
Land use overview (ef_lu_ov)
Farmland: Number of farms and areas by size of farm (UAA) and region (ef_lu_ovcropaa)
Livestock (ef_ls)
Livestock overview (ef_ls_ov)
Livestock: Number of farms and heads by size of farm (UAA) and region (ef_ls_ovaareg)
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Crops products (excluding fruits and vegetables) (annual data) (apro_cpp_crop)
Fruits and vegetables (annual data) (apro_cpp_fruveg)
Land use - 1 000 ha (annual data) (apro_cpp_luse)
Animal production (apro_mt)
Livestock (apro_mt_ls)
Cattle population (annual data) (apro_mt_lscatl)
Goats population (annual data) (apro_mt_lsgoat)
Sheep population (annual data) (apro_mt_lssheep)
Pig population (annual data) (apro_mt_lspig)

Dedicated section
• Agri-environmental Indicators

Methodology / Metadata
• Gross Nutrient Balances ESMS metadata
• Gross Nutrient Balances detailed metadata
• Eurostat/OECD Nitrogen Balance Handbook

Source data for tables, figures and maps on this page (MS Excel)
• Download Gross nitrogen balance Excel file

eurostat

Archive Agriculture, environment, energy and transport statistics

569

Other information
• Communication from the Commission to the Council and the European Parliament Development of agrienvironmental indicators for monitoring the integration of environmental concerns into the common agricultural policy
• Commission staff Working Document SEC(2006) 1136 on the development of agri-environmental indicators
for monitoring the integration of environmental concerns into the common agricultural policy

External links
• OECD - Agri-environmental Indicators and Policies
• FAO - FAOSTAT

See also
• Agri-environment indicators - essential tools to assess EU agricultural policy
• Agri-environmental statistics
• Fertiliser consumption and nutrient balance statistics
• Supporting sustainable agriculture policies with multiple statistical answers

Notes
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Phosphorus balance in agriculture
Data from September 2011, most recent data: Gross Nutrient Balance

Figure 1: Gross phosphorus balance, 2000-2008 (kg P per ha agricultural land)Source: Eurostat (aei_pr_gnb)
This article presents recent statistics on the the gross phosphorus balance in agriculture at the level of the
European Union (EU) , its Member States and some of the EFTA countries. The gross phosphorus balance
provides an insight into the links between agricultural phosphorus (P) use, losses of P to the environment,
and the sustainable use of soil P resources. The gross phosphorus balance indicates the total potential risk to
the environment (water and soil). The actual risk depends on many factors including climate conditions, soil
type and soil characteristics, soil P saturation, management practices such as drainage, tillage, irrigation etc.
Additional information on the vulnerability of the soil to P leaching and run-off is necessary to assess the risk
of P to water.

Main statistical findings

Figure 2: Total phosphorus inputs, average 2005-2008 (kg P per ha agricultural land)Source: Eurostat
(aei_pr_gnb)
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Figure 3: Share in total phosphorus inputs, average 2005-2008 (%)Source: Eurostat (aei_pr_gnb)

Figure 4: Share of livestock in total phosphorus manure production, average 2005-2008 (%)Source: Eurostat
(aei_pr_gnb)

Figure 5: Total phosphorus outputs, average 2005-2008 (kg P per ha agricultural land)Source: Eurostat
(aei_pr_gnb)
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Figure 6: Share in total phosphorus outputs, average 2005-2008 (%)Source: Eurostat (aei_pr_gnb)

Gross phosphorus balance trends
Most countries reduced the gross phosphorus balance per ha in the period 2005-2008
Between 2005 and 2008, the gross phosphorus balance for the EU-27 remained relative stable with an estimated average of 2 kg phosphorus (P) per ha. In the EU-15 the gross phosphorus balance reduced slightly from
an estimated average of 5 kg P per ha in the period 2000-2004 to an estimated average of 3 kg P in the period
2005-2008. In the ten Central and Eastern European countries (CEC) which joined the EU in 2004 and 2007
(PL, SI, SK, EE, LT, LV, CZ, HU, RO and BG - see country codes ) the gross phosphorus balance was much
lower than in the EU-15, with an estimated average of 0 kg/ha over the period 2005-2008.
The gross phosphorus balance is high in the Mediterranean islands MT and CY and Northwest-Europe (NO,
NL, UK, DK) while the balance is negative for IT and EL and many of the Central and Eastern Member States
(CEC). Figure 1 shows the average gross phosphorus balance per hectare of agricultural land (the total of arable
land , land under permanent crops and permanent grassland ) for the periods 2000-2004 and 2005-2008. The
gross phosphorus balance per ha decreased in most countries in 2005-2008 compared to 2000-2004, exceptions
were PL and NO. Data for CY and EE were not available for 2000-2004.

Phosphorus inputs
Many of the countries with a high average phosphorus surplus between 2005 and 2008 also have a relative high
P input per ha (for instance NL, MT), see Figure 2. A high input does however not necessarily lead to a high
phosphorus balance, as the balance is also determined by the output. The phosphorus input per ha of BE in
2005-2008 (estimated at 35 kg P per ha) for instance is higher than that of NO (estimated at 26 kg P per ha),
but due to a much higher P output per ha the P surplus of BE (estimated at 6 kg P per ha) is less than half of
the P surplus of NO (estimated at 15 kg P per ha).
Fertilisers
Inorganic fertilisers and manure account for more than 95% of the P input in the EU-27 between 2005 and
2008. At the moment the re-use of P through the use of compost , sewage sludge , industrial waste etc is at
the moment insignificant. Data on other organic fertilisers are however lacking in many countries, therefore the
significance of these fertilisers could be underestimated.
The choice of fertiliser type (manure, mineral fertilisers, other organic fertilisers ) has different impacts on
the environment:

• The P in manure and fertilisers is not available to the plant in the same rate for different types of manure
and fertilisers.
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• The production of P fertilisers contributes to GHG emissions (though some studies show a net GHG
emissions benefit for certain production techniques).
• Mineral P fertilisers are produced from natural resources which are limited available and depleting. Haes
et all estimated that reserves which currently can be economically extracted to be depleted in 70-100 years
and reserve bases which currently cannot be economically extracted to be depleted between 170-264 years
depending on growth in P-consumption90 . Without the application of mineral fertilisers the current level
of agricultural production cannot be sustained.
• Other potential fertilisers like urban wastes often include health hazards (to both plants and humans) and
procedures commonly used to reduce these hazards - such as composting - tend to reduce the fertiliser
value.
Manure input
The share of manure in total inputs is on average for 2005-2008 smaller in the Central and Eastern Member States (CEC) (46%) than in the EU-15 (55%). Manure withdrawals and imports are only of significance
(&gt;5% of total manure production) in a very few countries (BE, NL, HU). This means that for most countries
the manure used is mainly determined by the amount of manure produced in the country. The manure production in kg P per ha is twice as high on average in the EU-15 as in the Central and Eastern Member States
(CEC) in the period 2005-2008. The manure production is determined by the amount and type of livestock in
the country. Figure 4 in Agri-environmental statistics shows the livestock density in the EU in 2007. MT, NL,
BE, DK, CY and IE have the highest livestock densities and also belong to the countries with the highest rates
of manure input per ha (&gt;=15 kg P per ha). BG, LT, EE and LV belong to the countries with the lowest
livestock densities and also belong to the countries with the lowest rates of manure input per ha (&lt;5 kg P per
ha). The countries with the highest livestock densities belong also to the countries with a high share of manure
in total input (&gt;=2/3).
The dependence on mineral fertilisers for P input is stronger in the CEC countries (51% of total P input) than
in the EU-15 (41%) on average in 2005-2008. There are however big differences between countries; The share of
inorganic fertilisers in total P inputs is larger than 50% in HU, PL, IT, LV, ES, ES, EE, LT, while the share in
the NL, BE, DK and MT is below 25%. These figures should however be taken with care as the estimation of the
P input of manure is largely depending on the excretion coefficients used to convert animal numbers in P manure production. For many countries these coefficients were not available and have been estimated by Eurostat .
Figure 4 shows that cattle contributes the most to P manure production and over 50% in most countries
except in DK (where pigs have the highest share), in CZ, PT, PL, MT, ES, HU, BG, RO, and CY (where
different livestock types are important), and in EL (where sheep and goats have the highest share).

Phosphorus outputs
The removal of P with harvest and grazing of crops and forage per ha varies between crops and countries as can
be seen in Figure 5. Grassland and cereals production have the highest P removal rates per ha, though great variation exists between countries due to differences in yields and P content per tonne of product. The P content per
tonne product is among others depending on farmer practices like fertilisation, irrigation, mowing vs grazing etc.
The dominant share of total P output in the EU-27 (2005-2008) is the uptake of P with cereal production
(36%) and grassland (31%), see Figure 6. P output is depending on cropping patterns , yields, farm management practices (tillage, irrigation etc), climate etc. Figure 1 in Agri-environmental statistics shows the cropping
pattern in 2007, permanent and temporary grassland covered 39% of the UAA in 2007 (38% in 2005) and
cereals 34% (same as 2005). There are however significant differences between countries, in some countries (for
example UK, SI, IE, NO) grassland dominates the UAA, where for instance in BG, HU and DK cereals are the
dominating crop. Permanent crops are significant in Mediterranean countries .

90 Phosphorus in agriculture: global resources, trends and developments: report to the Steering Committee Technology Assessment of the Ministery of Agriculture, Nature and Food Quality, The Netherlands Smit, A.L.; Bindraban, P.S.; Schröder,
J.J.; Conijn, J.G.; Meer, H.G. van der Wageningen: Plant Research International 2009 http://www.stuurgroepta.nl/rapporten/
phosphorusinagriculture.pdf
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Data sources and availability
Methodology
The P input and P output is estimated for each item of the balance by multiplying basic data (such as crop
area, crop production, livestock numbers etc) with coefficients to convert the data into P contents.
All the figures in this article are presented as averages over a period of 5 years. Meteorological conditions
have a big impact on the annual estimated gross phosphorus balances. The amount of nutrients removed with
the harvest and grazing of crops and fodder, is depending on the nutrient content of crops and fodder and the
yields of crops and fodder. The nutrient content of fodder and crops is estimated to be more or less constant in
most countries. The amount of nutrients removed with the harvest and grazing of crops and fodder is therefore
mainly depending on yields. Yields are depending on farmer practices (like pesticide and fertiliser use, irrigation
etc) and on meteorological conditions. Metereological conditions vary significantly from year to year and these
fluctuations can also be seen in the estimated nutrient output and surplus. In 2003 and 2007 for instance, large
parts of Europe were hit by extreme weather causing significant drops in crop production, a peak in the balance
can be noted for these years in some Member States. Variations in the nutrient surplus between years should
therefore be interpreted with care. To limit the impact of metereological conditions on the trend, the trend can
best be analysed looking at averages over a period of a few years.

Data availability
Data have been received, validated and approved from AT (1985-2009), CH (1990-2008), CZ (1985-2009), DE
(1990-2008), EE (2004-2008), FI (1985-2009), HU (1990-2008), IE (1985-2009), NL (1985-2008), NO (1985-2009),
PL (1985-2009), PT (1995-2008), SE (1985-2009), SK (1985-2009), DK (1985-2009) and the UK (1990,1995,20002009).
Data were not available and have been estimated by Eurostat for GR (1990-2008), LU (1990-2008), IT (19902008), SI (1995-2008), BG (2003-2008), RO (2003-2008), CY (2005-2008), LT (2005-2008), LV (2004-2008).
Due to methodological differences data have been estimated by Eurostat for BE (1990-2008), ES (1996-2008),
FR (1990-2008).
Partial data was available for MT (crop production, livestock number, agricultural area). Eurostat has estimated the balances for MT (2002-2008) based on the data received by MT and other sources.
Data are available or have been estimated for the main inputs and outputs of the balance. These include:
consumption of inorganic fertilisers, manure production of total livestock, removal of nutrients by the harvest
of crops, removal of nutrients by the harvest and grazing of fodder.
Data are less available for: consumption of organic fertilisers (excluding manure), manure withdrawals, manure stocks, manure imports, seeds and planting material and atmospheric deposition of phosphorus.

Data sources
Inorganic fertilisers
Most countries use data based on sales and/or production and trade statistics. Some countries use farmer
surveys. Data based on sales and/or production and trade statistics may be biased due to the inclusion of fertilisers not used in agriculture (private/public sector use, explosives, intermediate products etc). Reliability and
accuracy of farmer surveys depend a.o. on the sampling design and size. For countries who did not submit data
to Eurostat, data from Fertilisers Europe (see also Eurobase Consumption estimate of manufactured fertilisers
(source: Fertilisers Europe) (aei_fm_manfert) ) have been used and of the FAO in the case of MT.
Other organic fertilisers
Data on organic fertilisers (excluding manure) are only available in a limited amount of countries (AT, BE,
DE, ES, FI, IE, NL, SE, UK, CZ, HU, SK, CH, NO, DK). Available data show that other organic fertilisers are
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of some significance in some countries (&gt;5% of total P inputs average 2005-2008). Missing data on organic
fertilisers may therefore lead to a minor underestimation of the balance in some countries.
Manure production
Manure production is estimated from animal numbers and excretion coefficients. Animal numbers should
reflect the average amount of animals present during the year. Data on cattle, pigs, goats and sheep are available from European harmonised data sources such as the annual livestock statistics , the FSS and livestock
registers. Livestock surveys may however not represent the average amount of animals well as they refer to a
specific day, which means that offspring for instance may not be included very well, however a correction can
be made in the excretion coefficients to take into account the offspring. For poultry and other livestock data is
less available. Some poultry types and equidea are counted in the FSS, countries may have other data sources
available to estimate poultry and other livestock types. The available data show that poultry is of significant
importance in some countries (UK, SK, NL, FI, PT HU, CZ and PL &gt;10% of total P manure production,
average 2005-2008), and other livestock is of minor significance in most countries (&lt;5% except in DK (6%)
HU (12%) and FI (11%). Missing data on poultry and other livestock may therefore lead to an underestimation
of the estimated balance for countries, where these livestock are significant.
As manure is a large input in the balance, excretion coefficients have a big impact on the final outcome.
Excretion coefficients reported by the countries vary widely between countries, partly this reflects differences
in farming practices and partly differences are caused due to the applied methodology and availability of data
to calculate the coefficients. It is necessary to establish guidelines on the excretion coefficients to be used, to
improve the transparency and the comparability of the balances between countries. Eurostat has estimated
P excretion coefficients for countries (BE, BG, EL, ES, FR, IT, CY, LV, LT, LU, MT, RO and SI) where
coefficients were not available (or in case of methodological issues), based on data supplied by the country and
data of other countries. The reliability and accuracy of these estimations is limited. As manure is of significant
importance to the final outcome, the reliability and accuracy of the balances estimated for these countries is
also limited.
Manure withdrawals
Available data on manure withdrawals available show that manure withdrawals are significant in BE (Flanders region) and NL (ca 15% of P manure production, in HU (20%), while non-significant (&lt;5% of total
manure production) in other countries (CH, NO, CZ, ES and AT). Most countries however do not have data or
only limited data available on manure withdrawals, in the case when there are significant withdrawals this may
lead to some overestimation of the manure input.
Change in manure stocks
None of the countries had data available on changes in manure stocks. Under normal circumstances it can
however be assumed the change in manure stocks is on average zero, and therefore the effect of missing data on
the balance is negliglible.
Manure imports
Data on manure imports were only available from CH, AT, NL, NO and BE (Flanders). Manure imports
were insignificant (&lt;3% of total manure input) for these countries. Trade of manure occurs mainly from high
surplus countries to neighboring countries. It is known that there are exports from for instance the Netherlands
to France and Germany. It is likely that countries with a high nutrient surplus like Belgium and Denmark may
export manure as well. The exact amounts which goes to which country are not available, however from the
size of the exports of the Netherlands it can be assumed that the effect on the balance of Germany and France
is very limited, the manure imports are likely to be less than 5% of the total manure input.
Atmospheric deposition
Atmospheric deposition is estimated from landuse data and deposition rates. Some countries annually update
deposition rates. Countries use different methodologies to estimate deposition rates (models, measurements,
expert judgment, scientific research). Most countries do not have data available on P deposition. Available
data (AT, DE, FI, IE, SE, UK, CZ, PL, SK, CH, NO) show that it is significant only in AT and CZ (&gt;5%
of total inputs, average 2005-2008). For some countries where atmospheric deposition of P is of significance the
exclusion of P deposition could therefore result in a minor underestimation of the P balance.
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Seeds and planting materials
Data on seeds and planting material are not available from all countries. Data available show however that
seeds and planting material are of minor inportance (&lt;5% of total P input).
Harvested Crop production
Data on harvested crops are available from European statistics, the annual crop production statistics . Coefficients of nutrient contents of crop production vary between countries, partly this reflects differences in
farming practices and climate and partly differences are caused due to the applied methodology (measurements,
scientific research, expert judgements). It is necessary to review the coefficients used in relation to fertilizer and
manure input and climate.
Crop residuals
Data on crop residuals removed from the field are limited available. Available data show that the share of
crop residuals in total P output is negliglible (&lt;2%).
Fodder
The estimates of grassland production and consumption have a big impact on the balance outcome (31%
of total P output in the EU-27, average 2005-2008). At the moment approaches to estimate grassland production and consumption varies significantly between countries and the uncertainty in the estimates is significant.
Grassland production includes fresh matter, grass silage, hay and grass grazed by ruminants. The yield and
nutrient content of grassland can be estimated from measurements, scientific research, and expert judgements.
Grassland consumption can also be estimated from a fodder balance, based on feed requirements and statistics
on other feed. The estimation of grass grazed is particularly difficult. Data are in many countries only limited
available (in respect with grassland areas and products taken into account). There is a need to improve the
estimation of grassland production and consumption.
Reference Area
Data on arable land, land under permanent crops and permanent grassland are available from Eurostat Crop
Statistics (landuse). In principle only potential fertilized areas should be included in the balance and very
extensive areas should be excluded from the balance. Only the UK and CH have identified extensive areas and
excluded these from the balance. A clear definition of the areas to be excluded from the balance is lacking. Improvement in the definition of the reference area is needed as well as the methodology to correct for agricultural
production taking place on these areas.

Context
Gross phosphorus balances and the agri-environment
The gross phosphorus balance provides an insight into the links between agricultural phosphorus (P) use, losses
of P to the environment, and the sustainable use of soil P resources. The gross phosphorus balance indicates
the total potential risk to the environment (water and soil).
Sustainability could be defined by preserving and/or improving the level of production without degrading the
natural resources. The P cycle can be described as follws: Initially P weathers form rocks to soil and soil water.
Plants take up P to grow. Animals eat plants. With animal excretion and the death and decay of animals and
plants P returns to the soil and soil water, and plants can use them again to grow etc. Some of the P in the
soil and soil water however gets lost from this cycle through erosion and leaching and ends up in the ocean. In
the ocean sediments are formed and after millions of years the sea floor rises and expose P to land. After more
time the P weathers again from the rock to soil and soil water and this cycle starts again. Agriculture breaks
this cycle as P is removed from the soil of the ecosystem with the harvest of crops for human and industrial
purposes and the harvest of fodder and the grazing by livestock for livestock production. The P removed from
the soil does not (or only partly) return to the soil of the ecosystem. Example: a part of the P in the crops
consumed by humans ends up as human excretion in the sewage. Without replenishing the P removed, the soil
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looses its fertility as the P stock becomes depleted and plants need P to grow. Therefore, to sustain soil fertility
and the growing and harvesting of crops and fodder, fertilisers and manure are need to be applied.
Before the industrial revolution the availability of P limited agricultural production, as the natural level of
soil P is very low and limiting plant growth. The production of mineral fertilisers from phosphate rocks created
a possibility to supply P to agricultural soils which did not originate from the area. This created an additional
source of P, and a possibility to increase agricultural production without reducing soil fertility. This external application of phosphate (and other fertilizers) from external sources was one of the preconditions for the increase
in the world population from approximately 1 billion people in 1850 to the current population of 6.8 billion91 .
The intensification of agriculture and the use of mineral fertilisers have however lead to environmental problems.
Increased amounts of P supplied to the soil will potentially cause more P to be lost to water running over the
soil surface or leaching through the soil. Loading soils with very high levels of phosphate will generally not
hurt crops but may result in increased P movement to nearby bodies of water, resulting in pollution of drinking
water and eutrophication of surface waters. It has been estimated that 25% or less of P applied annually is actually taken up by the growing crop, the remaining 75% becomes bound in the soil profile or is lost to the water92 .
The gross phosphorus balance indicates the total potential risk to the environment (water and soil). The actual
risk depends on many factors including climate conditions, soil type and soil characteristics, soil P saturation,
management practices such as drainage, tillage, irrigation etc. Additional information on the vulnerability of
the soil to P leaching and run-off is necessary to assess the risk of P to water.
An additional indicator is being developed to asses the vulnerability of the soil to P leaching and run-off.

Gross phosphorus balance and policies
International conventions of importance to phosphorus use in agriculture include inter alia MAP ( Mediterranean Action Plan ), CBD ( Convention on Biological Diversity ) and OSPAR ( Oslo &amp; Paris Convention
to prevent pollution ). Such international treaties often give an impetus to harmonise standards amongst all
Member States of the European Union. Despite the significant off-site impact that diffuse contamination of
phosphorus from agricultural land poses, there is no specific legislation that is directly concerned with the use
of phosphorus in agriculture at the European level. However, aspects of the phosphorus problem are integrated
in several policy areas and related legal instruments at the European level, for instance:

• The Water Framework Directive ( 2000/60/EC ) (WFD) is a legal obligation to protect and restore the
quality of waters across Europe. Measures applied under the Water Framework Directive affecting the use
of phosphorus in agriculture relate to best environmental practices and include the reduction of nutrient
application, the modification of cultivation techniques, the proper handling of pesticides and fertilisers,
and the prevention of soil erosion through erosion minimising soil cultivation. Most measures suggested
in this context are aimed at reducing the influx of nutrients, such as nitrogen, phosphorus as well as
pesticides to the groundwater as well as surface waters.The P balance surplus (every 6 years at level of
water body catchment) is a commonly used indicator for identifying areas vulnerable to nutrient pollution
in the pressures and impacts analysis.
• The Nitrates Directive ( 91/676/EEC ) (ND), established in 1991 aims to reduce water pollution caused
or induced by nitrates from agricultural sources and prevent further such pollution. The Water Framework Directive explicitly refers to the Nitrates Directive for information on diffuse pollution of nitrates
from agricultural activities and extends this to phosphates. The measures established within the Action
Programmes aim to control diffuse and direct water pollution and also influence the use of phosphorus in
farm practice. For instance, by limiting the annual application of nitrogen fertiliser and livestock manure,
defining legally binding maximum concentrations of nitrates in drinking water and designating periods
when the application is prohibited, the directive clearly aims at establishing and maintaining the natural
balance of fertilisers in soils. Through these measures a massive influx of nutrients to ground- and surface
water and thus potential eutrophication is prevented, while excess nutrients, oversaturation and a possible
ensuing degradation is avoided at the same time.
91 Phosphate – from surplus to shortage. Policy memorandum of the Steering Committee for Technology Assessment of the
Ministry of Agriculture, Nature and Food Quality H.A. Udo de Haes, J.L.A. Jansen, W.J. van der Weijden and A.L. Smit, Utrecht,
September 2009
92 Bomans E., Fransen K., Gobin A., Mertens J., Michiels P.,Vandendriessche H., Vogels N. Addressing phosphorus related
problems in farm practice. Final report to the European Commission. Soil Service of Belgium
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• The 6th Environmental Action Programme ( Decision No 1600/2002/EC ) encourages the full implementation of WFD, in order to achieve levels of water quality that do not give rise to unacceptable impacts
on, and risks to, human health and the environment.
• Rural Development Programme (RDP): Various agri-environment measures have been established throughout the European Union directly or indirectly addressing diffuse contamination by phosphorus. Some of
these measures are directed at mitigating soil erosion such as crop rotations, mulch seeding retaining
stubble after harvest and ploughing restrictions. Other measures tackle the problem of excess nutrients
through reduced fertiliser use. All measures that impact soil erosion and nutrient balances ultimately
result in a reduction of diffuse contamination by phosphates from agricultural land. Phosphorus balances
are required for the RDP 2007-2013 ( Council Regulation No 1698/2005 ) as part of the EU’s Common
monitoring and evaluation framework to assess the impact of RDP.

Further Eurostat information
Publications
• Agricultural statistics: Main results - 2009-10
• Environmental statistics and accounts
• Farm data needed for agri-environmental reporting
• Food: from farm to fork statistics 2011

Database
• Agri-Environmental Indicators (aei) , see:
Farm Management (aei_fm)
Consumption estimate of manufactured fertilizers (source: Fertilizers Europe) (aei_fm_manfert)
Pressures and risks (aei_pr)
Gross Nutrient Balance (aei_pr_gnb)
• Agriculture (agri) , see:
Structure of agricultural holdings (ef)
Structure of agricultural holdings: historical data (1990-2007) (ef_h)
Land Use (ef_lu)
Land use overview (ef_lu_ov)
Farmland: Number of farms and areas by size of farm (UAA) and region (ef_lu_ovcropaa)
Livestock (ef_ls)
Livestock overview (ef_ls_ov)
Livestock: Number of farms and heads by size of farm (UAA) and region (ef_ls_ovaareg)
Agricultural products (apro)
Crops products (apro_cp)
Crops products: areas and productions (apro_cpp)
Crops products (excluding fruits and vegetables) (annual data) (apro_cpp_crop)
Land use - 1000 ha (annual data) (apro_cpp_luse)
Animal production (apro_mt)
Livestock (apro_mt_ls)
Cattle population (annual data) (apro_mt_lscatl)
Goats population (annual data) (apro_mt_lsgoat)
Sheep population (annual data) (apro_mt_lssheep)
Pig population (annual data) (apro_mt_lspig)
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Dedicated section
Agri-environmental Indicators

Methodology / Metadata
• Gross Nutrient Balances ESMS metadata
• Gross Nutrient Balances detailed metadata
• Eurostat/OECD Phosphorus Balance Handbook

Source data for tables, figures and maps on this page (MS Excel)
Download Gross Phosphorus Balances Excel file

Other information
• Communication from the Commission to the Council and the European Parliament Development of agrienvironmental indicators for monitoring the integration of environmental concerns into the common agricultural policy
• Commission staff Working Document SEC(2006) 1136 on the development of agri-environmental indicators
for monitoring the integration of environmental concerns into the common agricultural policy

External links
• OECD - Agri-environmental Indicators and Policies
• FAO - FAOSTAT

See also
• Agri-environment indicators - essential tools to assess EU agricultural policy
• Supporting sustainable agriculture policies with multiple statistical answers
• Agri-environmental statistics
• Fertiliser consumption and nutrient balance statistics

Notes
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Environmental accounts and climate change

581

Air emissions accounts statistics
Data from January 2013. Most recent data: Further Eurostat information, Main tables and Database .
Air emissions accounts record emissions of greenhouse gases and air pollutants in the European Union (EU)
showing the economic activities responsible for their production (in line with the ’polluter pays’ principle),
following the same classification that is used within national accounts , namely the statistical classification of
economic activities in the European Community ( NACE ). Air emissions accounts are thus an extension of
emissions inventories, such as those used for official reporting under international obligations (for example, the
Kyoto Protocol ).
Air emissions accounts are a statistical information system that combines air emissions data and economic
data from national accounts. Their main purpose is to provide data for integrated environmental-economic
analyses and modelling to supplement traditional economic data. This article analyses the emissions and intensity of greenhouse gases (GHGs) and other air pollutants in the EU-27 on the basis of an analysis of six
economic activities that are responsible for their generation.

Table 1: Differences between inventories and accounts

Figure 1: Greenhouse gas emissions, analysis by activity, EU-27, 1998 and 2008 (1)(% of total, based on tonnes
of CO2 equivalents of CO2, CH4 and N2O) - Source: Eurostat (env_ac_ainah_r1)
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Figure 2: Greenhouse gas intensity, analysis by economic activity, EU-27, 1998 and 2008 (1)(tonnes of CO2equivalents of CO2, CH4 and N2O per EUR million of gross value added at basic prices) - Source: Eurostat
(env_ac_ainah_r1) and (nama_nace31_k)

Table 2: Calculation of aggregated environmental pressures

Main statistical findings
Greenhouse gas emissions
Greenhouse gas emissions for the purpose of this article comprise carbon dioxide, nitrous oxide and methane;
emissions of these three gases resulting from economic activities stood at 4176 million tonnes of carbon dioxide
equivalents in 2008; this was 2.4% lower than in 1998. The development of greenhouse gas emissions over
this period showed generally quite small shifts in the structure of emissions according to economic activity
(see Figure 1). The biggest change was in relation to the transport, storage and communication sector (which
excludes the use of private vehicles – reported under households); its share of greenhouse gas emissions rose by
3.2 percentage points.
The overall level of greenhouse gas emissions fell for four of the six activities covered in Figure 1 – by far
the largest decline in emissions was recorded for mining and quarrying, where total greenhouse gas emissions
fell by 29.5% (reflecting, at least to some degree, a reduction in mining activity as natural resources were
exhausted or were no longer economically viable for extraction). The manufacturing sector saw its level of
greenhouse gas emissions fall by 9.6% between 1998 and 2008; part of the reduction resulted from a slowdown in
manufacturing activity as a result of the financial and economic crisis. On the other hand, the transport, storage
and communication sector reported that its greenhouse gas emissions rose overall by 29.8% over the most recent
decade for which data are available, while a much smaller increase (1.1%) was recorded for electricity, gas and
water supply.

Emissions intensity
Examining environmental variables together with economic ones can help identify which economic activity contributes to which environmental pressure and thus be helpful in devising specific policy measures where most
needed. In order to make such comparisons it is first necessary to reflect upon the relative importance, in
economic terms, of each economic activity. Across the EU-27 in 2008, by far the highest level of value added
was generated by the other services and construction sector (which includes both private and public services,
other than those concerning transport, storage and communication); it accounted for 71.5% of the EU-27’s
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gross value added . Manufacturing activities accounted for 16.5% of the total, while transport, storage and
communication had a 6.9% share. The economic weight of electricity, gas and water supply (2.4%) and of the
primary activities of agriculture, hunting, forestry and fisheries (1.8%) and mining and quarrying (0.9%) was
relatively small. More information on the breakdown of economic activity according to these six aggregates
may be found in an article on national accounts – GDP .
As shown in Figure 1, the picture was quite different when considering the relative contributions of each of
these six activities to air emissions. The intensity of emissions can be used to measure the extent to which
certain economic activities pollute the environment in relation to the economic value that they generate; the
indicator is expressed as the ratio of emissions to gross value added and is presented in terms of the emissions
produced for each monetary unit of economic output (for example, tonnes of emissions per EUR million of
output). The lower this ratio is, the lower the environmental pressure of an economic activity are as compared
to the relative contribution to the overall economic performance.
Electricity, gas and water supply had by far the highest intensity of greenhouse gas emissions for the EU27 among the six economic activities that are covered in Figure 2. This sector generated 7866 tonnes of carbon
dioxide equivalents for each EUR million of added value in 2008, which was almost three times as high as the
next most intensive activity, namely agriculture, hunting, forestry and fishing (2834 tonnes per EUR million).
Furthermore, the electricity, gas and water supply sector was the only activity to record an increase in greenhouse gas intensity between 1998 and 2008 (up 1.9%).
At the other end of the spectrum, the largest reductions in greenhouse gas intensity between 1998 and 2008
were recorded for manufacturing (-26.6%) and other services and construction (-26.4%).

Data sources and availability
Air emissions accounts show data on emissions using a breakdown according to the economic activity responsible
for producing them. The two main underlying data sources on emissions are two international conventions that
govern efforts to reduce the release of polluting substances into the air, namely: the Kyoto Protocol for the
United Nations Framework Convention on Climate Change (UNFCCC) concerning greenhouse gases ; and the
Gothenburg Protocol to the Convention on Long-Range Transboundary Air Pollution (CLRTAP) concerning
acidifying substances. The core data from these emission inventories is published and distributed by the European Environment Agency (EEA) .
Environmental accounts are subject to EU legislation, namely Regulation (EU) 691/2011 on European environmental economic accounts. This Regulation provides a framework for the development of various types
of accounts, initially starting with three modules, with a view to adding other modules as they reach methodological maturity. Air emissions accounts are one of the three modules, alongside modules for material flow
accounts and environmental taxes by economic activity. The aim of this legal base is to strengthen the coherence
and availability of environmental accounts across the EU by providing a legal framework for their compilation,
including methodology, common standards, definitions, classifications and accounting rules. The first regular
annual data collection legally required under the Regulation will be in 2013.
In order to produce air emissions accounts, the emissions data are re-organised according to a breakdown
by economic activity, as used within national accounts (based on the statistical classification of economic activities, NACE ), which makes it possible to have an integrated environmental-economic analysis. The scope for air
emissions accounts encompasses all nationally registered businesses (including those operating ships, aircrafts
and other transportation equipment in other countries – the resident principle). Emissions are allocated to the
economic activity responsible for producing them; unlike national emissions inventories, where the boundary for
measuring the extent of emissions is the territorial border. As such, the accounting methodology used within
air emissions accounts is not suited for monitoring progress towards internationally agreed emissions reduction
targets, such as under the Kyoto Protocol.
The activity groups that are used in this article are constructed as follows:

• Agriculture, hunting, forestry and fishing – NACE Rev. 1.1 Sections A and B;
• Mining and quarrying – NACE Rev. 1.1 Section C;
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• Manufacturing – NACE Rev. 1.1 Section D;
• Electricity, gas and water supply – NACE Rev. 1.1 Section E;
• Transport, storage and communication – NACE Rev. 1.1 Section I;
• Other services and construction – NACE Rev. 1.1 Sections F, G, H, J, K, L, M, N, O and Q; as such, this
grouping comprises construction, retail and wholesale trade, real estate, renting, financial services, hotels
and restaurants, as well as public administration, education, health and social work.
Emissions of individual greenhouse gases may be converted and aggregated to provide information for one environmental pressure: global warming. The use of a common unit allows the relative effect of different gases
to be compared and combined – for example, a single kilogram of methane has 21 times the global warming
effect of a kilogram of carbon dioxide (see Table 2 for more details on the conversion factors that are employed).
Environmental pressures for each of the other pollutants are taken individually. Air emissions accounts present
information for three of the six Kyoto Protocol greenhouse gases – carbon dioxide, methane and nitrous oxide;
at the time of writing no data are available for perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) or sulphur
hexafluoride, as most EU Member States are unable to provide a breakdown of these gases by economic activity.

Context
The need to supplement existing information on the economy with environmental indicators has been recognised
in a European Commission Communication titled ’ GDP and beyond ’ (COM(2009) 433). Furthermore, similar
recommendations have been made within the so-called Stiglitz report , released by the Commission on the Measurement of Economic Performance and Social Progress. The recommendations made support the expansion
of the statistical understanding of human well-being by supplementing economic indicators such as GDP with
additional information, including physical indicators on the environment.
Environmental accounts are one statistical means to try to measure the interplay between the economy and
the environment in order to see whether current production and consumption activities are on a sustainable
path of development. Measuring sustainable development is a complex undertaking as it has to incorporate
economic, social and environmental indicators without contradiction. The data obtained from environmental
accounts may subsequently feed into political decision-making, underpinning policies that target both continued
economic growth and sustainable development, for example, initiatives such as the Europe 2020 strategy , which
aims to achieve a resource-efficient, low-carbon economy for the EU by 2020.
In order to have such a holistic view of the various aspects of sustainable development, the existing framework for measuring the economy (the system of national accounts) is supplemented by satellite accounts that
cover, for example, environmental or social indicators. These satellite accounts are developed using the same
concepts, definitions, classifications and accounting rules as the national accounts, bringing environmental or social data together with economic data in a coherent and comparable framework. Thus, environmental accounts
serve to enhance the understanding of pressures exerted by the economy on the environment – for example,
accounting for the subsequent release of substances (such as air emissions or waste) into the environment as a
result of economic activities.

Further Eurostat information
Publications
• CO2emissions induced by EU’s final use of products are estimated to be 9 tonnes per capita - Issue number
22/2011
• Environmental statistics and accounts in Europe, 2010
• Manual for Air Emissions Accounts, 2009
• Economic activities and their pressure on the environment 1995-2001 - Issue number 2/2006
See also:
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• Overview of environmental accounts publications

Database
• Environment (env) , see:
Environmental accounts
Physical flow and hybrid accounts
Air Emissions Accounts by activity (NACE industries and households)
Air Emissions Accounts totals bridging to emission inventory totals

Dedicated section
• Environmental accounts

Methodology / Metadata
• NACE background
• UN Handbook of National Accounting: Integrated Environmental and Economic Accounting 2003 (SEEA
2003) ;

Source data for tables and figures (MS Excel)
• Air emissions accounts statistics: tables and figures

External links
• Convention on Long-Range Transboundary Air Pollution
• E-PRTR - Releases from Diffuse Sources to Air (maps)
• Gothenburg Protocol
• Kyoto Protocol
• United Nations Framework Convention on Climate Change (UNFCCC)

See also
• Air pollution statistics
• Climate change statistics
• Environmental taxes
• Material flow accounts
• National accounts – GDP
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Air pollution statistics
Data from November 2012, most recent data: Further Eurostat information, Main tables and Database .
This article highlights the emission levels of air pollutants in the European Union (EU) . The air pollutants
comprise those generally reported under the Convention on Long-Range Transboundary Air Pollution (CLRTAP) and include: sulphur oxides (SOx), ammonia (NH3), nitrogen oxides (NOx) and non-methane volatile
organic compounds (NMVOCs) conducive to acidification, eutrophication or ozone formation. Greenhouse gas
emissions, however, are not analysed here, but in another article on climate change statistics .
Air pollution caused by human activities, including industrial and energy production, the burning of fossil
fuels and increased use of certain types of transport, causes serious health problems for hundreds of thousands
of Europeans every year. Environmental damage such as acidification, eutrophication, tropospheric (groundlevel) ozone and reduced air quality, especially in urban areas, can be a local as well as a transboundary problem
as air pollutants are transported in the atmosphere and harm human health and the environment elsewhere.

Figure 1: Emissions of air pollutants, EU-27, 1990-2010, Index 1990=100 Source: EEA, also available at
Eurostat (env_air_emis)
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Table 1: Emissions of air pollutants by country, in tonnes, 2010 Source: EEA, also available at Eurostat
(env_air_emis)

Table 2: Emissions of air pollutants per capita, in kg, 2010 Source: for emissions EEA, also available at Eurostat
(env_air_emis), for population Eurostat (tps00001)
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Figure 2: Emissions of air pollutants by source sector, EU-27, 2010 Source: EEA, also available at Eurostat
(env_air_emis)

Main statistical findings
From 1990 to 2010 the EU-27 recorded reductions in all of the pollutants considered in this article (see Figure
1).The biggest fall was reported for SOx which in 2010 stood at onlyone fifthofits 1990 levels (effectively a decrease of81.6%), followed by NMVOCswhich declinedby more than a half. Nitrous oxides (NOx) stood at53.4%
their 1990 levels (a decrease of roughly 47%);while the smallest decrease was reported for ammonia (NH3),
emissions ofwhich fell only by28.5% by 2010.
The emissions of all five pollutants decreased more rapidly over the first half of the period - from 1990 to
1999.Over the last decade (2000-2009) for which data are available, the annual rate of reduction was lower; in
other words, emissions were decreasing more slowly, for some pollutants such as sulphur oxides and ammonia
(SOx and NH3) even half as fast.
In 2010 emissions of ammonia (NH3) in the EU-27stood at3590605 tonnes, NMVOCs at 7412004 tonnes, nitrogen oxides (NOx)at 9162264 tonnes and sulphur oxides (SOx) at4574478tonnes (see Table 1). The biggest
emitters of ammonia in 2010 in the EU-27 were France with 18.0% of the EU total or645142tonnes, followed
by Germany with 15.3% and Italy with10.6%. The NMVOC emissions were highest in Germany, France, Italy
and the United Kingdom - each with double-digit shares of the EU total. Nitrogen oxides (NOx) were emitted
the most in Germany (14.4% of the EU total), the United Kingdom (12.1%),France (11.8%), Spain (10.6%) and
Italy (10.5%). Regarding sulphur oxides (SOx), unlike the other pollutants, the biggest emitter was a country
from Eastern Europe: Poland with 21.3% of the EU total, followed by Spain with 10.6% and Germany with 9.8%.
On a per capita basis, the picture looks different (see Table 2). Since these air pollutants are pertinent to
local human health (in particular their high concentrations in urban areas),notwithstanding their transboundary effects, it is informative to consider them on a per capita basis as well.In 2010, the EU-27 average was 7.2
kg per person for ammonia (NH3),14.8 kg for NMVOCs,18.3 kg for nitrous oxides (NOx) and 9.1 kg for sulphur
oxides (SOx). When looking closer at countries, for ammonia (NH3) the highest emissions were reported for
Ireland 23.8 kg per capita or more than three times the EU average. The second highest was Denmark with
13.5 kg per capita, followed by France with 10.0 kg. Regarding NMVOCs, the most emissions per capita were
recorded for Latvia with 28.9 kg or almost twice the EU average, followed by Estonia with28.5 kg per capita
and Finland with 21.7 kg in the context of the EU-27 countries (Norway, a member of the European Free Trade
Association (EFTA) recorded 28.8 kg per capita). When it comes to nitrous oxides (NOx),15 countries were
above the EU average of 18.3 kg, with Luxembourg at the top emitting five times as much or 92.0 kg per person,
followed by Finland with 31.2 kg and Greece with 28.4 kg. The disproportionate emissions from Luxembourg
could be due to the low taxes on fuel and the consequent demand in that country. Two EFTA countries recorded
substantial emissions per capita with 68 kg for Iceland and 37.9 kg for Norway. Sulphur oxides (SOx) registered
the highest per capita emissions in Estonia with 61.1 kg, which is almost seven times the EU average; followed
by Bulgaria with 51.2 kg, Cyprus with 27.0 kg and Poland with 25.5 kg.
The source sectors responsible for emissions also differed across the specific air pollutants (see Figure 2). Ammonia (NH3) emissions came overwhelmingly from agriculture (93.7% of the EU total in 2010). NMVOCs,
such as for example, benzene, ethanol, formaldehyde and acetone,were mostly emitted from solvent and product use (42.9%), activities in the commercial, institutional and households sector (16.5%) and road transport
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(15.9%.) The biggest source of nitrous oxides (NOx) emissions was road transport with41.6% of the total in
2010, followed by energy production and distribution with 20.1%, while the sectors of commercial, institutional
and households had a share of 13.9% and energy use in industry had 13.5%. Finally, sulphur oxides (SOx)
resulted mainly from activities in energy production and distribution (58.7%), energy use in industry (19.8%)
and commercial, institutional and households (12.8%).

Data sources and availability
Data on air pollution is officially reported under the Convention on Long-range Transboundary Air Pollution
– CLRTAP – to the EMEPProgramme (Co-operative Programme for Monitoring and Evaluation of the Longrange Transmission of Air pollutants in Europe). The air pollutants that are reported are ammonia (NH3),
sulphur oxides (SO2and SO3as SOx), nitrogen oxides (NO and NO2as NOx), non-methane volatile organic
compounds (NMVOCs), carbon monoxide (CO), and particulate matter (PM10, particles defined as having
aerodynamic diameter of 10 µm or less). Where PM10 data are not reported by countries to EMEP/CLRTAP,
emission estimates can be obtained from the Regional Air Pollution Information and Simulation (RAINS) model.
Eurostat , in close partnership with the European Environment Agency and the Joint Research Centre (JRC),
provides statistics, indicators and meta-information on environmental pressures and the state of the environment to support the implementation and monitoring of the sixth Environment Action Programme. This is done
through ten topic-specific data centres: the EEA is responsible for the European topic centre on air and climate
change. Thus, the EEA is responsible for compiling the annual European Union emission inventory report to
the UNECE LRTAP Convention. The European pollutant release and transfer register (E-PRTR) provides
public access to emissions of key air pollutants in the EU, and a near to real-time ozone information system is
also available on the EEA website .
The EEA and its European Topic Centre on Air and Climate Change compile data on emissions of air pollutants
and on air quality for the Member States and the candidate countries. A near to real-time ozone information
system is available on the EEA website.

Context
Since the early 1970s, the EU has been working to improve air quality by controlling emissions of harmful substances into the atmosphere, improving fuel quality, and by integrating environmental protection requirements
into the transport and energy sectors.The EU acts at many levels: at an international level in order to reduce
cross-border pollution, through work with national/regional authorities and NGOs, to work with individual
industrial sectors, as well as providing funding to help support research.
Environment and health is one of four target areas within the Sixth Environment Action Programme (sixth
EAP). The sixth EAP aims to achieve levels of air quality that do not give rise to unacceptable impacts on,
and risks to, human health and the environment. Most of the legislation establishes health-based standards
(limits) for pollutants, with action required if levels exceed these limits. The four air pollutants responsible for
acidification, eutrophication and ground-level ozone pollution (sulphur dioxide, nitrogen oxides, volatile organic
compounds and ammonia) are regulated at EU level by Directive 2001/81/EC on on National Emission Ceilings for certain pollutants (NEC Directive) sets upper limits for each Member State for the total emissions in
2010.Under the Directive, Member States have to report on their levels of emissions in inventories submitted to
the European Environment Agency (EEA)in order to monitor progress and verify compliance.Internationally,
the emissions of acidifying substances that result in acid rain are to a large extent regulated by the Gothenburg
Protocol under the UNECE Convention on long-range transboundary air pollution (CLRTAP), signed in 1979.
Sources of acidifying substances come from agriculture (ammonia), from the combustion of fuels by industry and road traffic (nitrogen oxides) and the combustion of fuels and metal production (sulphur dioxide).
Emissions of sulphur oxides and nitrogen oxides react with the water vapourin the atmosphere to form different
acids that later fall on the ground in the form of acid rain, damaging soils, freshwaters, vegetation as well as
steel bridges and buildings. All of these gases may be transported over long distances so the emissions from
one country may be transported by the winds and be deposited in other countries. For this reason acidification
is considered a regional problem rather than a global problem since the effects are more localised, rather than
influencing global climate as do greenhouse gases .
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Although ozone (O3) is present in small concentrations throughout the atmosphere, most ozone (about 90%)
exists in the stratosphere, a layer between 10 and 50 km above the surface of the earth. This ozone layer
performs the essential task of filtering out most of the sun’s biologically harmful ultraviolet (UV-B) radiation.
At ground level (i.e. in the troposphere), ozone is harmful. It is formed by atmospheric pollutants and is often
associated with human activities, such as the burning of fossil fuels and biomass, traffic emissions, or the use
of aerosols, while natural events, such as volcanic eruptions, can also have an impact. Areas with heavy traffic
are particularly susceptible to the formation of ground-level ozone; this problem is exacerbated by particular
climatic conditions. Ground-level ozone is a secondary pollutant caused by nitrogen oxide and volatile organic
compounds reacting in sunlight; it harms human health, nature and biological diversity, crops and materials.
People living in urban areas are therefore most at risk from ground level ozone. Higher concentrations of ground
level ozone can have harmful effects on the respiratory tract, cause breathing difficulties, damage lungs, and
trigger asthma attacks.
Indeed, human health is also at risk from high concentrations of particles, particularly those smaller than
10 µm, which penetrate deeply into the lungs, increasing the death rate in members of the population suffering from heart and lung diseases. Particles smaller than 2.5 µm are mostly soot, especially wood smoke and
diesel-engine exhaust. These can persist in the air for long periods and can be transported over long distances.
Coarser particles (soil and mineral ash) originate mainly from mechanical processes such as mining, quarrying
and other industrial processes, as well as wear and tear of tyres and brakes in road traffic.

Further Eurostat information
Publications
• Energy, transport and environment indicators Pocketbook 2012 edition
• Environmental statistics and accounts in Europe Statistical book

Main tables
• Environment (t_env) , see:
Air pollution/climate change (t_env_air)
Greenhouse gas emissions (tsien010)
Urban population exposure to air pollution by particulate matter (tsien110)
Urban population exposure to air pollution by ozone (tsien100)
Weighted emissions of greenhouse gases (ten00072)
Greenhouse gas emissions by sector (tsdcc210)
Greenhouse gas emissions from transport (tsdtr410)

Database
• Environment (env) , see:
Air pollution/climate change (env_air)
Indicators for air pollution and climate change (env_air_ind)
Air emissions (env_air_emis)

eurostat

Archive Agriculture, environment, energy and transport statistics

591

Other information
• Framework Directive 96/62/EC of 27 September 1996 on ambient air quality assessment and management
• Directive 1999/30/EC of 22 April 1999 relating to limit values for sulphur dioxide, nitrogen dioxide and
oxides of nitrogen, particulate matter and lead in ambient air
• Decision 2004/224/EC of 20 February 2004 laying down arrangements for the submission of information
on plans or programmes required under Council Directive 96/62/EC
• Directive 2008/50/EC of 21 May 2008 on ambient air quality and cleaner air for Europe
• Directive 2002/3/EC of 12 February 2002 relating to ozone in ambient air
• Directive 2004/42/EC of 21 April 2004 on the limitation of emissions of volatile organic compounds due to
the use of organic solvents in certain paints and varnishes and vehicle refinishing products and amending
Directive 1999/13/EC
• Directive 2001/81/EC of 23 October 2001 on national emission ceilings for certain atmospheric pollutants
(NEC Directive)

See also
• Climate change - driving forces
• Climate change statistics
• Environmental protection expenditure
• Sustainable development - Climate change and energy

External links
• E-PRTR - Releases from Diffuse Sources to Air (maps)
• EU legislation on air quality and emissions
• European Environment Agency - Air pollution
• European Commission - Environment - Air
• National emission ceilings under Directive 2001/81/EC of the European Parliament and the Council on
National Emission Ceilings for certain pollutants (NEC Directive)
• World Health Organization - Air pollution
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Carbon dioxide emissions from final consumption
Data from November 2011. Most recent data: Further Eurostat information, Main tables and Database .
This article provides an estimate based on various European Union (EU) data sets concerning emissions of
carbon dioxide (CO2) induced by the final use of products. Eurostat estimates the EU’s CO2emissions from
final use to have been 8.9 tonnes per capita in 2007.

Figure 1: Domestic and global CO2 emissions - production and consumption perspective, EU-27, 2007(tonnes
CO2 per inhabitant) - Source: Eurostat (env_ac_ainacehh) and (env_ac_io)
The modelling-estimations presented in this article are based on environmentally extended input-output
tables. The data provides an opportunity for analyses by researchers and policy advisors – some illustrative
examples of the use that may be made of this information are also presented.

Main statistical findings

Table 1: CO2 emissions induced by final use, by product groups and categories of final use, EU-27, 2007(kg of
CO2 per inhabitant) - Source: Eurostat (env_ac_io)

Carbon dioxide emissions associated with EU consumption
Extended supply, use and input-output tables have been used to estimate carbon dioxide emissions induced by
the final use of products within the EU-27 in 2007; these data are also available for seven other gases. Besides
the carbon dioxide emitted by industries within the EU while processing products for final use, the estimates
presented also take into account the carbon dioxide that is ’embedded’ within the EU’s imports ; these arise
from the worldwide production chains of goods imported into the EU-27. Carbon dioxide emissions that are
embedded within products that are made in the EU but exported outside of the EU-27 are, in a similar vein,
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included in the account of consumers abroad.
The EU-27 total of 8.9 tonnes of carbon dioxide emissions per inhabitant in 2007 was composed of three
main elements (see the right-hand bar of Figure1):

• some 5.4 tonnes per inhabitant as a result of the consumption expenditure of households and governments
on goods and services;
• a further 1.8 tonnes per inhabitant from direct carbon dioxide emissions from private households in the
EU-27 (for example, through burning fossil fuels for private vehicles or for heating);
• another 1.7 tonnes per inhabitant as a result of investments (gross capital formation) in the EU-27 economy.
Table1 provides a more detailed breakdown of the carbon dioxide emissions that are induced by final use, according to a range of different product groups and categories of final use. These are ranked according to their
importance in the terms of their respective share of emissions. Electrical energy, gas, steam and hot water,
construction, food products and beverages, chemicals and man-made fibres, and motor vehicles ranked as the
five product groups with the highest levels of emissions per inhabitant in 2007 as a result of their final use.

Carbon dioxide emissions from a production perspective
Carbon dioxide emissions may also be analysed from a production perspective, in other words, according to
where the emissions were actually generated; this may be seen in the left-hand bar of Figure1.
Using this approach, it is once again necessary to take account of the carbon dioxide emissions from private households (as above for the consumption perspective); in this case households are considered as producing
units, providing their own private services, such as heating for their dwelling or the combustion of fuel for
driving their own vehicles.
However, by far the biggest contributor to carbon dioxide emissions was from the production activities of
domestic industries; together these emitted 7.1 tonnes of carbon dioxide per inhabitant in 2007.
Finally, the production perspective also takes account of the embedded emissions that are contained within the
goods and services that are imported into the EU-27 for intermediate and final use; these were estimated to be
around 1.8 tonnes per inhabitant in 2007. The latter estimate is based on the ’domestic-technology-assumption’
in other words, that the imported products are produced with EU production technologies. Moreover, through
the import of goods and services from the rest of the world the EU has avoided 1.8 tonnes per inhabitant
of carbon dioxide emissions in its own production system. Some evidence, for example international energy
statistics, indicates that the rest of the world economy may have more carbon-intensive production systems
when compared with the EU. Hence, the 1.8 tonnes per inhabitant may be considered as a minimum estimate.

Data sources and availability
Under the European system of national and regional accounts (ESA 95) , the EU Member States transmit to
Eurostat supply and use tables on an annual basis and input-output tables on a five-yearly basis. These tables
formed the point of departure for a sequence of calculations leading to a consolidated data set for the EU-27
and euro area aggregates.
The combination of this data allows a set of environmentally extended input-output tables to be generated.
Some basic modelling and analysis steps were performed, leading to the results that are presented in this article.
More detailed methodological explanations are documented in a technical report available on Eurostat’s website.
Eurostat’s environmental accounts programme publishes information on air emissions accounts on a regular
basis; these provide details of greenhouse gas emissions and air pollutants with a breakdown for various industries and households. The data are available for eight pollutants: carbon dioxide (CO2), methane (CH4),
nitrous oxide (N2O), sulphur oxides (SOx), nitrogen oxides (NOx), ammonia (NH3), carbon monoxide (CO)
and non-methane volatile organic compounds (NMVOCs). This information was added to the consolidated
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supply and use tables and input-output tables for the EU-27 and euro area aggregates.

Context
Supply and use tables portray production and consumption activities of national economies in a detailed manner. They form the basis for so-called input-output models and analyses. Both, the tables and the models,
constitute powerful tools for addressing a range of policy areas. The focus of these models is generally made
through an analysis of long-term structural changes within economies (for example, by studying value added
shares, trade shares, or cumulated value added along certain production chains).
By adding environmental parameters (for example, on air emissions or the use of energy) to these input-output
models, it is possible to extend their analytical scope. Environmentally extended input-output analyses are of
particular relevance for policy areas such as sustainable production and consumption , the sustainable use of
natural resources , and resource productivity .

Further Eurostat information
Publications
• CO2 emissions induced by EU’s final use of products are estimated to be 9 tonnes per capita - Statistics
in focus 22/2011
• Eurostat Manual of Supply
• Technical Documentation eeSUIOT project

Main tables
• Environmental accounts , see:
Environmental accounts (t_env_acc)

Database
• Environmental accounts , see:
Environmental accounts (env_acc)
Physical flow and hybrid accounts (env_acp)
Air Emissions Accounts by activity (NACE industries and households) (env_ac_ainacehh)
• ESA 95 Supply Use and input-output tables , see:
Supply, use and Input-output tables (naio)
Supply, use and Input-output tables - EU aggregates (naio_agg)
Supply, use and Input-output tables (product*product) - national data (naio_ckp)

Dedicated section
• Environmental accounts
• ESA 95 Supply Use and Input-output tables
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Methodology / Metadata
• Environmental accounts methodology
• ESA 95 Supply Use and Input-output tables methodology

Source data for tables and figures (MS Excel)
• Carbon dioxide emissions from final consumption: tables and figures

External links
• European Commission - Environment
• European Commission - Joint Research Centre
• European Environment Agency

See also
• Air emissions accounts statistics
• Carbon dioxide emissions from final consumption in detail
• Climate change statistics
• Greenhouse gas emissions from waste disposal
• Sustainable development - Climate change and energy
• Transport energy consumption and emissions
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Carbon dioxide emissions from final consumption
in detail
Data from April 2011, most recent data: Further Eurostat information, Main tables and Database .
This article provides an estimate based on various data sets of the European Union (EU) emissions of carbon
dioxide (CO2) induced by the final use of products. Eurostat estimates the EU’s CO2emissions from final use
to be 9 tonnes per capita per year.
The modelling-estimations are based on environmentally extended input-output tables which have been compiled for the very first time for the aggregated EU. The integrated data form a powerful basis for researchers and
policy advisors – some illustrative examples related to environmental and macro-economic policies are presented
in this statistical article.

Figure 1: Domestic and global CO2-emissions - production and consumption perspective, EU-27, 2006 (tonnes
per capita) - Source: Eurostat (env_ac_ainacehh) and (env_ac_io)

Main statistical findings

Table 1: CO2-emissions induced by final use, by product groups and categories of final use, EU-27, 2006 (kg
per capita)- Source: Eurostat (env_ac_io)
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Figure 2: EU employment (compensation of employees) induced by final use (million euro), 2011 - Source:
Eurostat

Figure 3: Share of imports in the total use of selected products, EU-27, 2006 (in%)- Source: Eurostat
(naio_15_agg_60)

Figure 4: Share of exports in total use of selected products, EU-27, 2006 (in%)- Source:
(naio_16_agg_60)
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Table 2: Supply and use tables at basic prices and CO2-emissions by industries, EU-27, 2006 (million euro) Source: Eurostat (naio_15_agg_6) (naio_16_agg_6i) and (env_ac_ainacehh)

Table 3: Symmetric input-output table at basic prices - domestic and imports, EU-27, 2006 (million euro) Source: Eurostat (naio_17_agg_6)

Carbon dioxide emissions associated with EU consumption
As an example, the environmentally extended supply, use and input-output tables (EE-SUIOT) have been used
to estimate the CO2-emissions induced by the final use of products within the EU (data on emissions of 7 other
gases are also available). Beside the CO2-emissions emitted by EU industries in order to create products for
final use, this estimate also takes into account CO2-emissions "embodied" in imports to the EU. The latter arise
along the worldwide production chains of imported products. CO2-emissions "embodied" in products exported
out of the EU go on the account of consumers abroad.
The total of 9 tonnes CO2per capita (t/cap) associated with EU final use in 2006 is composed of three main
elements (see Figure 1, right hand bar, as well as Table 1):

• the biggest part of 5.6 tonnes per capita is due to the consumption expenditures of goods and services
purchased by households and governments;
• a further 1.9 t/cap are due to direct CO2-emissions by EU’s private households from burning fossil fuels
for private cars and heating;
• another 1.6 t/cap are due to investments (capital formation) in the EU economy (see also Table 1).

Carbon dioxide emissions from a production perspective
CO2-emissions are also analysed from a production perspective, i.e. according to where the emissions are actually generated. This is presented by the lefthand bar in Figure 1.
Firstly, one has to take into account again the direct CO2-emissions by private households amounting to 1.9
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t/cap. Here, the production-perspective considers households also as producing units. They "produce" their
private services namely heating their dwellings and driving their own cars.
Secondly, the production activities by all branches constitute the biggest source of CO2from a production
perspective. The EU production system emits about 7.2 tonnes CO2per capita.
Finally, the production perspective has to take into account the CO2-emissions "embodied" in goods and services imported for intermediate and final use. These are estimated with the help of environmental input-output
modelling to be at least 1.7 t/cap. The latter estimate is based on the "domestic-technology-assumption" i.e.
that the imported products are produced with EU production technologies. Moreover one can state that through
the import of goods and services from the rest of the world the EU has avoided 1.7 t/cap of CO2emissions in
their own production system. Some evidence can be derived from e.g. international energy statistics that the
rest of the world economy may have a more carbon-intensive production system compared to the EU. Hence,
the 1.6 t/cap may be considered as a minimum estimate.

11% of EU jobs depend on exports
A typical macro-economic question answered by input-output modelling is: how many jobs depend on exports
?
Labour is an important production factor input into branches. It is also a significant element of GDP , i.e.
value added. The SUIOT data set shows that compensation of employees (i.e. salaries) form more than half
(57%) of the total value added (see Table 3). Hence, it is interesting to analyse for which products the demand
(or final use) creates most jobs and income. Figure 2 shows the top 14 products the final use of which creates
most jobs and income.
Public services (including health and social) "embodies" more than one fifth of total jobs (expressed as compensation of employees). Another important creator of jobs is investment in construction (about 10% of total
salaries). Using the new SUIOT data and a Leontief model, one can estimate that the exports of products
outside the EU count for about 11% of job-related income.

The potential of supply, use, and input-output tables in more detail
For the first time Eurostat has compiled consolidated supply and use tables (SUTs) and derived symmetric
input-output tables (IOTs) for the aggregated EU-27 and the euro area . These tables show – at a glance – the
production and use of products distinguishing 59 industry branches and product groups.
Compiling SUTs is a time and resource demanding routine. National statistical institutes require more than
three years to compile SUTs. The current data set includes the period 2000 to 2006 and will be soon expanded.
The data set forms a powerful basis for analysis and models in macro-economics and Eurostat disseminates
these data in particular for use by economic analysts, researchers, and policy advisors.
Table 2 and 3 illustrate the data contained in the SUT and IOT, for this purpose aggregated to six product groups and sectors.
The supply table shows the supply of goods and services, both domestic and imported, by product and type of
supplier in basic prices (i.e. price when goods leave the factory excluding value added and other taxes on the
product). The use table shows the use of goods and services by product and type of use, i.e. as intermediate
consumption by industries and final use, the latter broken down into consumption by households and governments, gross capital formation and exports .
The use table also contains the income components of the value added by industry, i.e. compensation of
employees, other taxes less subsidies on production, consumption of capital, and net operating surplus . Usually, use tables are provided in purchaser prices (including all taxes and the transport and trade margins needed
to bring goods to the shop), but the aggregated use table in Table 2 for the EU-27 was already converted into
basic prices. The SUT reflects some basic identities, such as that the total supply (domestic and imports)
of each product category equals total use (intermediate use plus final use including exports minus taxes less
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subsidies). The SUT also allows the calculation of the GDP of the EU-27 in various ways (e.g. the sum of value
added and the total final use minus imports corrected for taxes less subsidies), equalling 11.7 trillion euro in 2006.
The SUT can be transformed into a square input-output table. An industry by industry IOT shows the
relations between industries – how much one industry buys from the other industries and how much it sells to
other industries and for final uses. Eurostat decided to derive product by product IOTs showing which products
form input into the production of another product, and conversely, for what purposes this product is used. The
product by product IOT is shown in Table 3. For more information see #Data_sources_and_availability .

Shares of imports and exports in total use
We live in a globalised world. Different countries specialise in certain production processes. The SUT and IOT
produced allow for a direct comparison of a number of parameters relevant for this field (also over time). Figure
3 shows the top-10 products (out of the 59 covered) in terms of import shares, i.e. the fraction of use of products
covered by imports.
Not surprisingly the graph reflects that the EU is relatively poor in natural resources: product groups such as
metal ores and fossil fuels dominate. But the graph also shows computers and electronics, clothing, and leather
products reflecting that production of such products has moved largely to other parts of the world. For these
products the EU relies heavily on production abroad.
Conversely, the EU also produces products which are mainly exported (Figure 4). The EU has particularly high
exports of shipping, machinery,precision instruments, vehicles, and chemicals.

Data sources and availability
This statistical article employs various data sets which are briefly described in the following. More detailed
methodological explanations are documented in a technical report which can be downloaded from the Eurostat
website.
Consolidated supply, use, and input-output tables(product-by-product) at basic prices [ naio
]
Under the European system of national and regional accounts (ESA95) , EU Member States transmit to Eurostat supply and use tables(SUT) (annually) and input-output tables (IOT) (5-yearly). The compilation of
SUTs is very time- and resource-consuming; they are submitted only 36 months after the end of the reference
period. A supply table shows the supply of goods and services by product and type of supplier at basic prices,
while the use table shows the use of goods and services by product and type of use at purchaser prices. These
tables transmitted by Member States formed the point of departure for a sequence of manipulations leading to
a consolidated data set for the aggregated EU-27 and the euro area.
For each Member State, SUTs at basic prices were estimated with the available SUTs (in basic/purchaser
prices) and (partly confidential) auxiliary valuation data. Due to confidentiality reasons the SUTs are published
only for the aggregated EU-27 and euro area.
The SUTs for the individual Member States were aggregated to EU-27 and euro area SUTs. The main substeps
included:

• for each Member State, the use table was subdivided into an ’import use’ and ’domestic use’ part, and
subsequently in an ’ intra-EU import use table’ and an ’ extra-EU import use table’;
• each of the domestic use, intra-EU import use, and extra-EU import use tables were aggregated across
countries to an EU-27 total;
• a confrontation and rebalancing took place of the intra-EU import use total with the intra-EU export
supply totals - which in theory should be identical apart from valuation differences, but in practice are
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not, due to the fact that the data are collected and reported independently by different countries and
hence may be subject to statistical differences.
• the relatively small intra-EU export/import differences were moved to the rest of world; the intra-EU import use and intra-EU export supply data were now identical and cancelled each other out; the aggregated
EU-27 SUT now could be created by aggregating the individual country domestic SUTs and extra-EU
import use and export supply tables;
• the aggregated SUTs were transformed into symmetric product-by-product input-output tables (IOTs).
A product-by-product IOT shows which products form input into the production of another product, and
conversely, for what purposes this product is used. A product-by-product IOT, shown in Table 3, was calculated as follows from the SUTs. A transformation matrix is calculated according to market shares. This
market share matrix shows the relative amount of product output by each industry. The transformation
matrix is then multiplied by the use matrix to give the symmetric input-output table (product-by-product).
In the transformation matrix used here, the so-called industry technology assumption was applied (see
Model B, Eurostat Manual of Supply, Use and Input-Output Tables , p. 349).
The resulting data set comprises in total six tables, each for the aggregated EU-27 and the euro area. The time
period covered so far ranges from 2000 to 2006 and will be extended soon. The tables come in two resolutions:
60*60 and 6*6 product groups.
Air Emissions Accounts by activity (NACE industries and households) [ env_ac_ainacehh ]
Eurostat’s Environmental Accounts programme publishes regularly air emissions accounts recording emissions
of greenhouse gases and air pollutants in the same format as used for SUT and IOT (i.e. in a breakdown by
industries and households).
Data for eight pollutants (CO2, N2O, CH4, SOx, NOx, NH3, CO, NMVOC) were added to the above mentioned
consolidated SUTs and IOTs for the aggregated EU-27 and euro area.
Domestic and global emissions of greenhouse gases and air pollutants induced by final use of
products – results from environmental input-output analysis [ env_ac_io ]
The combination of all this data in the form of environmentally extended input-output tables (EE IOT) provides
– as shown in this articl – a powerful analytical instrument to inform policy.
With the EU-27 EE IOT some basic modelling and analysis steps were performed, leading to the results in
this article in particular creating the Leontief inverse that allowed the assessment of the environmental impacts
of final consumption, etc.
Some of the environmental-economic modelling results are published. As an illustration it shows the CO2emissions
induced by the final use of products in the EU-27 and the euro area, broken down by product groups, categories
of final use, and origin of the emissions (domestic or worldwide).

Context
Supply and use tables portray production and consumption activities of national economies in a detailed manner. They form the basis for so-called input-output models and analyses. Both, the tables and the models,
constitute powerful multi-purpose tools for numerous macro-economic policy questions. The analytical focus
lies rather on long-term structural changes of economies (e.g. value-added shares, trade shares, cumulated value
added along certain production chains etc.).
By adding environmental parameters (e.g. emissions to air or energy use) to the input-output models one
extend the analytical scope. Environmentally extended input-output analyses are of particular relevance in policy areas such as sustainable production and consumption , sustainable use of natural resources , and resource
productivity .
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Further Eurostat information
Publications
• CO2 emissions induced by EU’s final use of products are estimated to be 9 tonnes per capita - Statistics
in focus 22/2011
• Eurostat Manual of Supply
• Technical Documentation eeSUIOT project

Main tables
• Environmental accounts , see:
Environmental accounts (t_env_acc)

Database
• Environmental accounts , see:
Environmental accounts (env_acc)
Physical flow and hybrid accounts (env_acp)
Air Emissions Accounts by activity (NACE industries and households) (env_ac_ainacehh)
• ESA 95 Supply Use and input-output tables , see:
Supply, use and Input-output tables (naio)
Supply, use and Input-output tables - EU aggregates (naio_agg)
Supply, use and Input-output tables (product*product) - national data (naio_ckp)

Dedicated section
• Environmental accounts
• ESA 95 Supply Use and Input-output tables

Methodology / Metadata
• Environmental accounts methodology
• ESA 95 Supply Use and Input-output tables methodology

External links
• European Commission - Environment
• European Commission - Joint Research Centre
• European Environment Agency

See also
• Air emissions accounts statistics
• Climate change statistics
• Greenhouse gas emissions from waste disposal
• Sustainable development - Climate change and energy
• Transport energy consumption and emissions
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Climate change - driving forces
Data fromJuly 2011, most recent data: Further Eurostat information, Main tables and Database .
This articleanalyses underlying driving forces behind greenhouse gas (GHG) emissions in the European Union
(EU) over the span ofa decade,on the basis of statistics available from Eurostat that provide a solid basis for
understanding what has led to emissions reduction. Greenhouse gases released from human activities, such as
burning fuels, are the main cause behind human-induced climate change and the EU is committed to global
efforts to reduce emissions.
Inthedecade2000-2009, greenhouse gasemissions in the EU-27 decreased by9.3%, with the biggest decrease taking place in 2009 when emissions fell sharply by over 350 million tonnes CO2-equivalent in one year.This sudden
decline can be attributed to the effects of the economic crisis at large as emissions decreasedacross all source
sectors, except transport.

Figure 1: EU-27 greenhouse gas emissions by source sector, 2009 Eurostat (tsdcc210)

Main statistical findings

Table 1: Changes in EU-27 greenhouse gas emissions by sector, 2000 and 2009
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Figure 2: EU-27 population and greenhouse gas emissions, 2000-2009

Figure 3: Emissions of world&#39;s largest emitters
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Figure 4: How serious a problem do you think climate change is, EU-27, 2009

Figure 5: Emissions from energy use and energy consumption, 2000-2009
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Figure 6: EU-27 energy consumption by fuel, 2000 and 2009

Figure 7: Volume of inland transport, EU-27, Index 2000=100
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Figure 8: Greenhouse gas emissions from transport, incl. international bunkers, 2000-2009
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Figure 9: Investment in transport infrastructure by mode, 2000-2009

Figure 10: Greenhouse gas emissions from waste by source, 2000 and 2009
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Figure 11: Municipal waste per capita by treatment, EU-27, 2000-2009

Figure 12: EU-27 greenhouse gas emissions from agriculture by source, 2000-2009
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Figure 13: Evolution of EU-27 livestock numbers, 2000-2009

Figure 14: Consumption estimate of nitrogenous fertilisers, 2000 and 2009 Eurostat (aei_fm_manfert)
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Figure 15: Greenhouse gas and energy intensity of the EU-27 economy, Index 2000=100

Figure 16: Carbon productivity of the EU-27 economy by economic activity (NACE section), 2000 and 2009
In this statistical article we look at important trends in the emissions’ source sectorsto help understand what
has led to the emissions reduction. The European statistical system (ESS) collects official statistics that are
often used to estimate greenhouse gas emissions which are then reported in emissions inventories. Thus, while
the inventory data is collected by the European Environment Agency (EEA) , Eurostat has a range of statistics
that provide a solid basis for analysis of the underlying driving forces behind emissions.
Climate change is a major threat to sustainable development . Indicators that monitor progress towards the
objectives and targets of the EU Sustainable Development Strategy are utilised here to provide the framework
for the present analysis. This article examines the period from 2000 to 2009 as it covers a decade of the latest
available data. Officially, the EU’s progress on GHG emission reduction is evaluated against targets set in its
political commitments. Under the internationally binding Kyoto Protocol , the EU-15 has a collective target of
8% reduction below levels in a chosen base year (mostly 1990) to be achieved by 201293 . By 2009, the EU-15
had decreased its emissions by12.7%94 . Furthermore, the EU-27 has set a 20% reduction target by 2020, also
as part of the Europe 2020 Strategy.

93 The target is to be achieved for the commitment period 2008-2012. The remaining EU Member States that joined the Union
after the ratification of the Kyoto Protocol have similar targets, with the exception of Cyprus and Malta that have no Kyoto targets.
94 For more on tracking official progress under the Kyoto Protocol, see COM(2010) 569 final.
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Main findings
• Consumption of energydeclined by 1.3% while GHG emissions from overall energy use decreased by8.1%
(see Table 1).
– Out of that, the energy industries showed a decrease of emissions by6.3%.
– Transport was the only sector where emissions continued to rise, by2.2% over the studied period
which can be explained by increasing transport volumes and the lack of significant shift towards
cleaner modes and fuels.
– The biggest relative decline was experienced by themanufacturing inudustries and construction where
emissions registered a fall of 24.1%.
• In 2009, in the EU-27 Europeans generated roughly the same municipal waste per capita as in 2000 (about
500 kg per person per year). However, improvementsin waste treatment resulted in a 19.4% emission cut
for waste by 2009.
• Decreasing numbers of livestock (cattle, pigs, goats and sheep) and smaller amounts of nitrogenous fertilisers used can be seen as some of the reasons behind the drop of GHG emissions in agriculture.
• The EU economy experienced a significant downturn in 2009 due to the global economic crisis, whereby
real growth rates became negative. This had a visible impact on emissions as well as a result of the
contraction in economic activity.Still, the EU has become more energy and carbon-efficient than it was in
2000. This is largely due to the predominance of the services sector which generates much of the gross
value added (GVA) with little emissions.
When considering the9.3% decline of total EU GHG emissions, it must be borne in mind that this figure reflects
only emissions arising on the territory of the EU. It thus excludes those "embedded emissions" caused indirectly
by EU consumption of imported goods produced in third countries.For an analysis of the emissions induced by
trade, see the Eurostat publication CO2 emissions induced by EU’s final use of products are estimated to be 9
tonnes per capita .
Population can be one of the main driving forces of emissions in any high-carbon economy. The number of
inhabitants drives consumption and subsequently different economic activities. In the EU-27 the population
grew by 3.5%, i.e. nearly 17 million people, by 2009, while GHG emissions declined (Figure 2). Eurostat
projections forecast growing population mid-term, an increase of about 21 million people by 2035 compared to
2009. Beyond that, the size of the population is expected to decrease.
Figure 3 shows a global comparison among the world’s largest emitters, both from the industrialised countries (Annex I parties to the Kyoto Protocol) and two industrialising states, namely China and India. The
EUhas a shrinking share of global emissions.Still the third largest emitter, in 2009 the EU’s emissions were30%
lower than those of the USA for the same year.
Public awareness is important for successfully dealing with the causes and consequences of climate change.
According to the Eurobarometer survey conducted in 2009, nearly two-thirds of EU citizens (63%) consider
climate change to be a very serious problem - down from 74% who thought so in2008(Figure 4). This shows a
high level of awareness about the issue and marks a distinct change from a decade ago. In the Eurobarometer
1999 on the Environment, climate change was not yet included as a topic. It was taken up in the surveys from
2002 and the level of awareness and the extent to which people are concerned about it has continuously grown.

Energy use and emissions
The EU uses more energy but emissions decrease: the energy industries and transport still the
main driving forces behind emissions
Since activities involving fuel combustion remain the main source of greenhouse gas emissions, accounting for
nearly three fifths of total EU emissions in 2008, it is interesting to explore the evolution of energy consumption
vis-à-vis emissions from energy. Emissions from energy use arise not only from the energy industries, but also
transport, manufacturing industries, services and households (see Figure 1, the bigger slice of the pie).
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Compared to 2000, overall energy use in the EU in 2009 has slightly decreased, by1.3%. Total energy demand has fallen from1725million tonnes of oil equivalent (toe) to 1703 million toe. This decline, however, is
primarily due to the sharp shrink of energy demand in 2009. While the gross inland consumption has been
growing annually from 2002 onwards, it declined slightly in 2007 and much more visibly in 2009 (see Figure
5).Unlike consumption, the emissions from energy have shown consistent decline since 2002, reaching a 8.1%
decrease compared to their 2000 levels. This amounts to an absolute reduction of over 320 million tonnes of
CO2-equivalent or the combined 2009 emissions of Austria, Bulgaria, Denmark, Finland and Ireland.
The much deeper cuts in emissions from energy use suggest that energy production has switched towards
less GHG-intensive sources such as, for example, renewable energy source (RES) . Indeed, as could be seen
in Figure 6, the share ofrenewable energy sourceshas increased – from 6% to9% of gross inland consumption.
Between2000 and 2009, the consumption of GHG-intensive fuels such as coal (and other solid fuels) and oil has
decreased from a share of 57% of total energy supply to 52%. In contrast, the share of the less GHG-intensive
energy fuels such as natural gas has increased. Fossil fuels still dominate EU energy consumption, comprising
77% of gross inland consumption.
Nuclear energy and renewable energy sources, considered largely GHG-free or carbon-neutral as they are not
based on fossil fuels, comprise the remaining 23%.
Renewable energies, such as hydro, wind, solar and biomass , have shown a consistent increase from 2003
onwards with an average annual growth rate of about 6.6%. Albeit still a minor source in the overall picture,
RESexperienced the greatest relative increase – from a mere 97 million toe in2000 to 153 million toe (+57%).
The overall energy use, comprising fuel combustion and fugitive emissions from fuels, can be broken down
into sub-sectors of economic activity where the emissions arise from (see Table 1). The greenhouse gas that is
mainly produced from energy use is carbon dioxide (CO2) comprising nearly 97% of emissions.
The energy industries dominate the picture both in terms of their energy consumption (that is, fuels combusted in the transformation sector for the production of electricity and heat) and in terms of emissions.
They are followed by transport, other energy, including inter alia the residential, commercial and agriculture/fisheries/forestry sectors, andthe manufacturing industries (fuel combustion only, e.g. in blast furnaces of
cement plants).
Over the period 2000-2009, both the consumption and the emissions of the energy industries have decreased. by
1.3% and 6.3% respectively. In transport, emissions rose by 2.2% and the energy use of the sector also registered
an increase of 7.7%.Transport wasthe sector with the biggest share of final energy consumption in 2009- one
third.By contrast, the consumption of industry declined by 18% since 2000, with the sharpest fall in 2009. Its
emissions also fell by nearly one quarter of their 2000 levels.Besides technological changes (improvements in
efficiency), switching to cleaner fuels (natural gas, biomass) or restructuring,the decreases are also due to the
acute contraction of economic activity as a result of the financial crisis.

Transport-related emissions
Transport the only source where emissions continue to rise despite drops in volume in 2009
With a share of20.2% of total emissions in 2009, transport is the only source of emissions in the EU which
experienced an increase over the period. Furthermore, transport is the sector that has exhibited continuously
growing emissions. Similar to the general trend, the emissions from transport underwent a slight dip in 2009,
due to the effects of the economic crisis, yet they were still about 2% above their 2000 levels.
Besides GHG emissions, transport is also responsible for other negative externalities, e.g. air pollution, particulate matters and noise. The effects of transport infrastructure on the nature, landscape and biodiversity are
also adverse. At the same time transport is essential for society and for individuals. It ensures mobility for the
workers and flexibility for global production chains. Households spend about 10-15% of their consumption on
transport, as much as they spend on food or housing.
When looking at sustainable development indicators related to transport, several major tendencies emerge,
serving to explain the increase of emissions. Firstly, passenger and freight transport volumes continued to grow
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over the period and remained above their 2000 levels (Figure 7, data for passenger transport only available until
2008). Despite a very sharp decline in freight volumes in 2009 (down by 13 percentage points from the previous
year), it was still about 2% above its volume in 2000.
Demographic projections and economic structures make it likely that the demand for transport – and thus
its volume – will continue to grow in the coming decades.Increasing volumes do not of themselves necessarily
havetolead to more emissions as advanced transport technologies (e.g.electrical vehicles)or the deployment of
cleaner modes could offset this growth. However, over the period neither the fuels or technologies used nor a
modal shift in both passenger and freight transportwere able to compensate for an increase in emissions. In
freight, the share of road increased by 4 percentage points since 2000 to a current 77% of the total. At the same
time, the use of railways declined by 3 percentage points.
One of the main goals of the EU Sustainable Development Strategy is to achieve a balanced shift towards
environmentally friendly transport modes to bring about a sustainable transport and mobility system. This
shift would certainly bring down GHG emissions as well.
The accounting methodology of GHG emissions treats international aviation and bunkers separately from transport emissions. They are not included in the international commitments for reduction. Emissions from international aviation and maritime transport (international bunkers) experienced a17.3% growth over the studied
period. If included in overall transport, this volume would bring the share of transport in total emissions up
to25%.
Achieving sustainable transport and lower emissions requires infrastructural development in modes with lower
environmental impacts. The indicator in Figure9 shows whether there has been a shift in investment towards
environmentally friendly transport modes.
Total investment in transport infrastructure, including new construction, extension, reconstruction and major repairs, reached about € 94 billion euro in 2009. Between2000 and 2009 the share of investments in the
infrastructure of modes with lower environmental impacts (rail, maritime and inland waterways) slightly decreased. Road infrastructure investments remained dominant.

Emissions from waste
Emissions from waste show a significant decrease: less municipal waste in landfill sites, more
recycled and composted waste
Waste leads to GHG emissions in the form of methane (CH4) from landfill sites and wastewater handling,
and nitrous oxide (N2O) from human sewage. Methane constitutes the bulk of the wasterelated GHG emissions
(about 88% in 2009). The level of methane emissions is closely related to the composition and treatment of
waste; it typically rises with a higher share of organic material in the waste. In terms of mitigating climate
change, methane emissions are of particular importance as the global warming potential of methane is 21 times
higher than that of CO2. Waste-related methane emissions can be tackled by reducing waste volumes, diverting
waste from landfill or diverting methane from waste for use as fuel (e.g. biogas).
EU GHG emissions from waste decreased by 19.4% in the decade2000-2009 (Table 1). This marks a much
stronger decline when compared to total EU-27 emissions over the same period, which decreased by9.3%. When
considering the different sources of waste-related emissions, the main source was solid waste disposal on land
withover 76% of the total in 2009, followed by wastewater handling with19%, while burning waste (incineration)
was responsible for less than 3% of emissions from the waste sector (Figure 10).
One of the data sources for estimating emissions from waste are statistics on municipal solid waste generation. EU-27 municipal waste generation remained roughly the same over the period, i.e. around 500 kg per
capita per year. In 2009, about38% of the municipal waste was landfilled. The remainder was burned (20.1%),
recycled (23.4%) or composted (17.3%) in roughly equal shares. This is a marked change from ten years ago,
when about58% was landfilled, about 16% burned and recycled respectively, and11% composted (Figure 11).
It should be noted that municipal waste constitutes only a share of biodegradable waste, which is responsible
for CH4emissions from landfills. As the economic structure and waste management practices vary significantly
among EU Member States, it is so far difficult to track all the developments concerning emissions only fromEu-
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rostat data. The national reduction strategies and the definition of biodegradable waste are published separately
(see " European Commission-Environment ").
From a climate change perspective, the lower landfill rate observed is a positive trend because it leads to
abatement of methane emissions. A higher recycling rate also helps to mitigate climate change by avoiding
production-related emissions. For a more detailed analysis on GHG emissions from waste, see the article Greenhouse gas emissions from waste disposal .
Waste is also used to generate energy. In 2009, over 26400 thousand tonnes of oil equivalent were generated from different wastes in the EU, out of which over55% from municipal solid waste, 32% from biogas and
13% from industrial wastes. The energy production from waste in the EU in 2009 ismore thandouble that
generated a decade ago in2000. Biogas, of which landfill gas,has experienced the largest relative increase, going
from 2253 toe in2000 to8344toe – a270% increase.

Agricultural emissions
Decreasing number of livestock and less nitrogenous fertilisers used are among the reasons for
decline in the agricultural emissions
Agricultural GHG emissions decreased by 7.5% over the period (Table 1). The majority of emissions in agriculture comes from agricultural soils (nearly 51% in 2009), followed by emissions from enteric fermentation in
animals (over 31%) andmanure management (over 17%).
Decreasing the number of animals or the use of manure or fertilisers are amongst some of the options farmers
have to reduce GHG emissions. Other farming practices which may mitigate GHG emissions include the use of
lower-emissions manure storage systems and application techniques. At present these practices are only partly
taken into account in the GHG emission estimations. That is because data availability on these mitigation
options is limited in most countries. Therefore the effect of implementing such mitigation actions through the
reform of the Common agricultural policy (CAP ) or the implementation of the Nitrate Directive can not be
fully analysed from the available data on GHG emissions. Agriculture also affects GHG emissions indirectly
through the emissions generated by the industrial production of inorganic fertilisers and machinery but these
are not included in this analysis. Soil carbon impacts of agriculture which can be significant are also not taken
into account in the agricultural GHG emission estimations.
One of the sources of GHG emissions in agriculture is livestock via enteric fermentation occurring in animals’ digestive systems: a process which emits methane; and manure decomposition, which emits several GHGs
(nitrous oxides, methane and carbon dioxide). Figure 13 shows the trends in livestock numbers in the EU-27,
which haveall very slightly declined between 2% and 6%, except forsheep with 13%.
Agricultural soils emit methane and nitrous oxide through soil denitrification. Amongst the factors that influence emissions from agricultural soils are the amount of fertilisers, the type of application techniques, the
fertiliser type used, the incorporation time, etc. Over the period 2000-2009, the use of nitrogenous fertilisers in
the EU-15 decreased by 15%. Data for the EU-27 is available only from 2006 onwards and a downward trend
can be observed there too. It must be notedthat the EU-15 are a lot more fertiliser-intensive as they comprise
three quarters of the overall EU-27 consumption (see Figure 14).

GDP and emissions
Emissions reflect the slump in economic growth yet most economic activity sectors improve their
carbon productivity
The EU economy largely depends on fossil fuels, especially for electricity generation, industry and transport.
It may therefore be expected that a decrease in economic activities – as measured by gross domestic product
(GDP) – would lead to a decrease in overall GHG emissions. Over the period 2000-2009 the EU economy experienced mostly growth, with the exception of the last year where due to the economic crisis GDP fell sharply
(Figure 15). The emissions showed a similar trend of sudden decline in 2009. Still, the EU-27 GDP in 2009 was
12% above its 2000 levels while GHG emissions were9.3% below.
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If less energy is used for each 1000 euro of GDP then the intensity is lower which indicates gains in productivity and improved energy efficiency. EU energy intensity decreased by nearly 12% in2000-2009 which
means that for each 1000 euro of GDP the EU used 12% less energy by the end of the studied decade. There
are two possible reasons for this: first, energy may have been used more efficiently; and second, the overall
economic structure of the EU may have shifted to less energy intensive economic activities (see Figure 16 for a
breakdown by economic activities).
In the same way that overall energy consumption may be examined in its relation to GDP, total GHG emissions
may also be considered in terms of the greenhouse gas intensity of the EU economy. In 2009, the EU GHG
intensity was19% lower than that in 2000. Thus, for each 1000 euro of GDP on average448 kg of emissions in
CO2-equivalent were emitted in 2009, compared with552 kg in 2000. The GHG emissions intensity of the EU
economy has improved faster still than its energy intensity, whichmay suggesta decoupling of emissions from
energy use and economic growth.
Besides looking at overall trends, the analysis can also benefit from examining the different sectors that comprise
the economy. This is possible thanks to environmental economic accounts which allow for an integrated analysis
as they present the emissions using the same breakdown of economic activities in national accounts (data in air
emissions accounts is available only up to 2008).
Figure 16 presents the carbon productivity of the different economic activities (except households), that is
the contribution of each sector in terms of its gross value added compared with its CO2emissions. As an indicator, productivity can be considered the inverse of intensity – while intensity shows how much emissions are
emitted for the production of one unit of economic output, productivity shows how much economic value can be
generated for one unit of emissions. The more economic value per tonne of emissions, the higher the productivity.
As seen in Figure 16, generally the services sectors – such as trade, financial intermediation, hotels and restaurants, and real estate ( NACE sections G to K, except I) have a high carbon productivity. In other words, their
gross value added (GVA) is higher than their emissions: in 2008 their combined GVA wasroughly 40% of the
EU total, while their CO2emissions accounted for a mere5%. The only exception here is transport (NACE I),
responsible for a high share of emissions (15.2% in 2008), which outweigh its economic contribution (7%).
The least productive industries are the primary sectors – agriculture, forestry and fisheries (NACE A and
B), mining and manufacturing (NACE C and D), and the electricity, gas and water supply sector (NACE E)
with almost zero carbon productivity. Households are deliberately excluded from this analysis as they are
treated here as consumers and not producers of economic value.
What can be observed as a general trend over the period 2000-2008 is that in most economic activities thecarbon
productivity has increased. For the total EU economy, however, the increase isabout 1.5% per year, from 2445
euro per tonne of CO2in2000 to 2809 euro/tonne CO2in 2008.

Data sources and availability
Data sources
Data on GHG emissions were taken from the Annual European Union GHG Inventory compiled by the European Environmental Agency (EEA). It is submitted annually to the United Nations Framework Convention
on Climate Change (UNFCCC) and compiled in line with the IPCC international guidelines. The EEA GHG
inventory data is accessible through the EEA Greenhouse gas data viewer .
In addition, estimated data on CO2provided by the International Energy Agency (IEA) have been used, availablefrom the publication CO2 Emissions from Fuel Combustion, 2010 Edition .
Data from the Eurobarometer report “ Europeans’ attitudes towards climate change. Special Eurobarometer 322 ” was used to represent citizens’ attitudes to climate change.
Investment in transport infrastructure: The indicator is compiled from data collected by the International
Transport Forum .
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Definition and coverage :
Greenhouse gas emissions: The methodologies for estimating and reporting greenhouse gas emissions under
the UNFCCC are described in United Nations Document FCCC/CP/2002/8. Note that definitions of sectors
do not coincide with the NACE nomenclature. The emissions totals in thisStatistical articledo not include emissions and removals related to land use, land-use change and forestry (LULUCF); nor do they include emissions
from international aviation and international maritime transport. CO2emissions from biomass with energy
recovery are reported as a Memorandum item according to UNFCCC Guidelines and not included in national
greenhouse gas totals.
Gross inland energy consumption represents the quantity of energy necessary to satisfy the inland consumption
of the geographical entity under consideration. It corresponds to the addition of consumption, distribution
losses, transformation losses and statistical differences.
Modal split of freight transport and volume of freight transport: Rail and inland waterways transport are
based on movements on national territory, regardless of the nationality of the vehicle or vessel. Road transport
is based on all movements of vehicles registered in the reporting country. Almost in all countries vehicles with
very low capacity are not covered.
Modal split of passenger transport and volume of passenger transport: The indicator includes transport on
national territory by passenger car, bus and coach, and train.
Investment in transport infrastructure: The indicator is compiled from data collected by the International Transport Forum. Infrastructure investment means total gross investment expenditure (new construction, extension,
reconstruction and major repairs) on transport infrastructure (building and other construction, machinery and
equipment – excluding vehicles and rolling stock), and includes both government and private investments. The
following issues should bebornein mindwhen analysing the data:

• Data availability per country and year varies considerably between modes. There are some natural reasons
for that since landlocked countries have no seaports and some countries do not have a inland waterways;
• Data are completely missing for Cyprus and the Netherlands.
• There are incomplete time series or coverage across the modes.

Context
This publication examines the period from2000-2009 as it covers a decade of the latest available data. Officially,
the EU’s progress on GHG emission reduction is evaluated against targets set in its political commitments.
Under the internationally binding Kyoto Protocol, the EU-15 has a collective target of 8% reduction below
levels in a chosen base year (mostly 1990) to be achievedover the commitment period 2008-2012. Furthermore,
the EU-27 has set a 20% reduction target by 2020, also as part of the Europe 2020 Strategy .

Further Eurostat information
Publications
• Driving forces behind EU-27 greenhouse gas emissions over the decade 1999-2008 - Statistics in focus
10/2011
• Energy, transport and environment indicators - Pocketbook
• Environmental statistics and accounts in Europe - Statistical book
• Sustainable development in the European Union - 2009 monitoring report on the EU sustainable development strategy
• Using official statistics to calculate greenhouse gas emissions - A statistical guide
• Key figures on Europe - 2011 edition - Pocketbook
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Main tables
• Environment , see:
Environment (t_env)
Land use (t_env_land)
Greenhouse Gases/Air Pollution (t_env_air)
Waste statistics (t_env_wasr)
Water (t_env_wat)
Environmental accounts (t_env_acc)
Agriculture and environment (t_env_agri)
Biodiversity (t_env_biodiv)

Database
• Environment , see:
Environment (env)
Land use (env_land)
Greenhouse Gases/Air Pollution (env_air)
Waste statistics (env_wasr)
Water (env_wat)
Environmental accounts (env_acc)
Agriculture and environment (env_agri)
Biodiversity (env_biodiv)

Dedicated section
• Environment
• Climate change

Other information
• COM(2010) 569 final - Report on progress towards achieving the Kyoto objectives

External links
• CLIMATE-ADAPT - Euroepean Climate Adaptation Programme
• European Commission - Climate Action
• European Commission - Public Opinion -Eurobarometer surveys
• European Environment Agency

See also
• Air emissions accounts statistics
• Climate change statistics
• Greenhouse gas emissions from waste disposal
• Sustainable development - Climate change and energy

Notes
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Climate change statistics
Data from June 2012, most recent data: Further Eurostat information, Main tables and Database .

Figure 1: EU-27 greenhouse gas emissions trend, 1990-2010 (Index 1990=100)

Figure 2: Greenhouse gas emissions and targets per country, 2010 (Index Kyoto base year=100)
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Figure 3: Greenhouse gas emissions by country, 2000-2010

Figure 4: Greenhouse gas emissions by source sector, 1990 and 2010 (percentage of total)
This article presents statistical data on man-made (anthropogenic) emissions of six greenhouse gases within
the European Union (EU) : carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6); together, these six greenhouse gases form
what is known as the Kyoto basket of greenhouse gases. In order to allow the global warming potential of each
of the gases to be compared, the information presented has been converted to CO2-equivalents.
The article focuses only on direct environmental pressures that drive climate change as a result of greenhouse
gas emissions; it does not consider the forces behind such environmental pressures (for example, increasing levels
of emissions from transport), nor the impact of climate change on human activities (for example, health aspects
or agriculture). For a furtherdiscussion on the drivingforces behind emissions, see the article Climate change driving forces .
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Main statistical findings
Greenhouse gas emissions in the EU-27 stood at 4720.9 million tonnes of CO2-equivalents in 2010. This figure
marked an overall reduction of 15.4% when compared with 1990, or some862 million tonnes of CO2-equivalents.
Figure1 shows there was generally a downward trend to emissions during the period 1990 to 1997 (aside from
a relative peak in 1996, when a cold winter led to an increase in heating requirements). From 1998 to 2004 the
development of greenhouse gas emissions within the EU-27 remained relatively unchanged, thereafter falling at a
modest pace through to 2008. The most obvious deviation to this pattern concerns the sharp downturn changein
2009 when emissions fell by 7.1% (or 354.5 million tonnes of CO2-equivalent) in just one year. This sharp decrease is largely attributed to the effects of the economic crisis and the reduced industrial activity.However, in
2010 an increase can be observed. The Europe 2020 Strategy ,adopted in 2008, commits the EU-27 to reduce its
overall emissions to at least 20% below their 1990 levels by 2020, in line with an ambition to transform Europe
into a low-carbon economy while increasing its energy security.
Carbon dioxide accounted for82.4% of EU-27 greenhouse gas emissions in 2010, followed by methane (8.5%),
nitrous oxide (7.1%) and fluorinated gases (2.0%). Fluorinated gases were the only group to record an overall
increase in their volume of emissions between 1990 and 2010 (up59.2%); this may be attributed to the development of emissions of hydrofluorocarbons, which are increasingly used as substitutes for ozone-depleting
compounds such as chlorofluorocarbons (CFCs) within refrigeration, air conditioning, or the manufacture of
insulating foams.
Across the Member States, greenhouse gas emissions were highest in Germany (19.84% of the EU-27 total
or 936.5 million tonnes of CO2-equivalents in 2010), while the United Kingdom (12.50%),France (11.07%)
andItaly (10.62%) were the only other Member States to record double-digit shares. EU-15 Member States
collectively accounted for 80.44% of greenhouse gas emissions within the EU-27 in 2010, some 4.14 percentage
points above their corresponding sharein 1990. In 2010, some of the biggest decreases (over 50%)compared to
the Kyoto base year were reported for five Eastern European countries:Estonia (-52%), Latvia (-53%), Lithuania (-58%), Bulgaria (-54%) and Romania (-56%).However, it must be borne in mind that the combined share
in the EU total of those five countries is only5%, i.e. their huge relative reductions contribute little to the
overall EUemissions.On the otherside of the spectrum, thebiggest increases comparedwith the Kyoto base year
were reported for Spain (+23%), Portugal (+17%), Greece (+11%) and Ireland (+10%),altogether accounting
for12.85% of the 2010 EU total (see Figure 3).The ’burden-sharing agreement’ between EU-15 Member States
foresees that four countries (Ireland, Spain, Greece and Portugal) may increase their emission levels through to
the end of the commitment period (2008 to 2012).
By far the most important source of greenhouse gas emissions across the EU-27 was that of fuel combustion,
which takes place in energy transformation (i.e. electricity generation), transport, and a range of industrial
activities. Fuel combustion, generally falling under the sector energy in the IPCC inventory reports (see Data
sources and availability), together with fugitive emissions from fuels, is responsible for nearly 80% of all greenhouse gas emissions in the EU.This category was consistently the principal source of emissions throughout the
period 1990 to 2010.
The latest data available shows energy (excluding transport) with a 60.0% share of total EU-27 greenhouse
gas emissions (or 2832.3 million tonnes of CO2-equivalents). Transport (part of energy within the IPCC reporting) was the next largest contributor (19.7% of the EU-27’s greenhouse gas emissions in 2010), and was
also the source where emissions were increasing at their fastest pace – note that within the confines of Kyoto
reporting (as shown here) transport is under-reported, as it excludes international air and maritime transport.
Agriculture accounted for9.8% of all greenhouse gas emissions in the EU-27 in 2010. Contrary to other sources,
where carbon dioxide was the principal greenhouse gas emitted, agricultural emissions are largely composed of
nitrous oxide and methane. Emissions from industrial processes accounted for a slightly lower share at7.3%,
while emissions from waste (3.0%, which includes disposal, landfill sites andwaste water treatment) and solvents
and other products use (0.2%) accounted for the remaining of the EU greenhouse gas emissions in 2010.

Data sources and availability
Data on greenhouse gas emissions are officially reported under the United Nations framework convention on climate change (UNFCCC) . The Kyoto Protocolto the Convention covers legally binding commitments in relation
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to the reduction of the following six types of greenhouse gases: carbon dioxide (CO2); methane (CH4); nitrous
oxide (N2O); hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); and sulphur hexafluoride (SF6). Note that
while chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons (HCFCs) are greenhouse gases, they are not
included in the Kyoto Protocol (as they were previously covered by the Montreal Protocol on substances that
deplete the ozone layer).
Each greenhouse gas has a different capacity to cause global warming, depending on its radiative properties,
molecular weight and the length of time it remains in the atmosphere. The global warming potential of each
gas is defined in relation to a given weight of carbon dioxide for a set time period (for the purpose of the Kyoto
Protocol a period of 100 years). GWPs are used to convert emissions of greenhouse gases to a relative measure
(known as carbon dioxide equivalents: CO2-equivalents). The following weighting factors are currently used:
carbon dioxide = 1, methane = 21, nitrous oxide = 310, and sulphur hexafluoride = 23900; hydrofluorocarbons
and perfluorocarbons comprise a large number of different gases that have different GWPs.
The European Environment Agency (EEA) compiles an annual greenhouse gas inventory report on behalf of
the EU for submission to the United Nations. Within the inventory reporting requirements of Kyoto, estimates
of greenhouse gas emissions are produced for a number of sources which are delineated primarily according to
process-technologies. The five main source of the Intergovernmental panel on climate change (IPCC) include:

• energy (fuel combustion and fugitive emissions from fuels) – which also includes transport;
• industrial processes;
• solvent and other product use;
• agriculture;
• waste.
Note that the use of fuel in ships or aircraft engaged in international transport is excluded from the reporting
mechanism. Information pertaining to land use changes and forestry are also reported but for the purpose of
this publication these are also excluded – given that the information presented focuses on (gross) emissions,
rather than emissions and removals/sinks (net emissions).

Context
The term climate covers meteorological phenomena over a lengthy period of time, for example, trends in temperature, storm activity or rainfall. Climate change results from natural phenomena and has occurred periodically
throughout history – sometimes with catastrophic effects, such as the extinction of various species during the
different ice ages. Over the past two decades a growing body of scientific evidence has been established that
suggests that the most recent changes in the earth’s climate have been substantially influenced by human activity, so-called anthropogenic effects.
Solar energy (heat from the sun), arrives in the earth’s atmosphere as short wavelength radiation. Some of
this is reflected by the earth’s surface (especially from snow and ice covered areas) and atmosphere; however,
the vast majority is absorbed, warming the planet. As the earth’s surface gains heat, it starts to emit long
wavelength, infra-red radiation back into the atmosphere. Despite their relative scarcity (less than 0.1% of the
total atmosphere, which consists mostly of nitrogen and oxygen), greenhouse gases are vital to life on earth
because of their ability to act like a blanket, trapping some of this infra-red radiation and preventing it from
escaping back into space; without this process the temperature on the earth’s surface would be a lot colder.
This layer of greenhouse gases has become thicker as a result of human activity and this process would appear
to be disturbing the natural balance between incoming and outgoing radiative energy.
Substantial amounts of human-induced greenhouse gas emissions have come from the increased use of fossil
fuels burned to power new machines, generate electricity and propel transport vehicles. The amount of emissions has accelerated in the last 200 years, reflecting increases in the world’s population, economic development,
and increased production and consumption in a globalised economy.
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The Kyoto Protocolto the United Nations Framework Convention on Climate Change (UNFCCC) is an international agreement that committed industrialised nations to reduce or at least limit the growth of their
greenhouse gas emissions. The Protocol was agreed in 1997, setting legally-binding targets with the goal to
reduce greenhouse gas emissions in developed countries by 2008 to 2012. However, it was not until 18 November
2004 when the Russian Federation ratified the Protocol that the prescribed conditions were met and the Kyoto
Protocol entered into force on 16 February 2005.
Kyoto established different commitments for each country according to their share of global greenhouse gas
emissions and economic development. Globally, developed countries (also known as Annex I parties as theyare
listed in Annex I tothe UNFCCC)were required to reduce their collective emissions from base year levels by at
least 5% during the first commitment period (average emission levels for the period 2008 to 2012). Political
negotiation and compromise resulted in different national targets: hence, while cuts of 8% (relative to 1990
levels) were agreed for the EU-15, Switzerland and many central and eastern European countries, a number of
other countries only agreed to stabilise their emission levels (New Zealand and Russia), while some countries
were allowed to increase emissions (Australia and Iceland by 8% and 10% respectively).
The EU agreed to an 8% reduction in its greenhouse gas emissions for the EU-15 by 2008 to 2012. The
reductions for each of the EU-15 Member States were agreed under a so-called ’burden sharing agreement’,
which allowed some countries to increase emissions, provided these were offset by reductions in others. Among
the EU-15 Member States these range from decreases of 28% for Luxembourg and 21% for Denmark and Germany, to increases of 25% and 27% for Greece and for Portugal. Among those Member States that joined the
EU in 2004 or 2007, Cyprus and Malta are not Annex I parties and thus have no Kyoto targets, while the
remaining ten Member States have their own individual reduction targets, generally set at 8%, although for
Hungary and Poland the target is 6%, and there are also differences for some countries as regards the base year
(not always 1990).
In an attempt to find alternative ways to reduce emissions, three market-based mechanisms were introduced to
help countries meet their Kyoto commitments:

• joint implementation (JI) ;
• the clean development mechanism (CDM) , and;
• international emissions trading (IET) .
These initiatives seek to aid those countries for which it may be easier and/or more cost-effective to enhance
carbon sinks or cut emissions abroad – rather than on their national territory, based upon the premise that the
overall effect of such actions (for the atmosphere) is the same regardless of where (geographically) the action
is taken. Emissions trading schemes enable developed countries to acquire assigned amount units (AAUs) from
other developed countries that are more able to reduce their emissions. This form of trading allows countries
that have achieved emission reductions beyond those required by the Kyoto Protocol to sell their excess reductions to other countries that are finding it more difficult or expensive to meet their commitments.
One cornerstone of the EU’s climate change strategy is the emissions trading system (ETS) . The scheme
covers about 12000 factories and plants that together are responsible for about half of the EU’s greenhouse gas
emissions. Under the system, governments set limits on the amount of carbon dioxide and other greenhouse
gases to be emitted by energy-intensive industries (such as utilities and steel producers) or other industries with
high levels of greenhouse gas emissions arising from their production systems such as the cement industry. If
these enterprises need to emit more greenhouse gases than their permits allow, they have to buy spare permits
from the marketplace.
A revised Directive 2009/29/EC to improve and extend the greenhouse gas emission allowance trading scheme
of the EU was adopted on 6 April 2009. This is designed to achieve greater emissions reductions in energyintensive sectors from the start of a third ETS period as of 1 January 2013. To stimulate the adoption of
clean technologies, the new ETS provides that emissions permits will no longer be given to industry for free,
but instead they will be auctioned. Each Member State will determine the use of its revenues from auctioning
pollution permits (although at least half of the proceeds should be used to fight climate change in the EU and
abroad and to alleviate the social consequences of moving towards a low-carbon economy).
The European Union has long been a driving force in international negotiations to combat climate change.
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In 2007 EU leaders endorsed an integrated approach to climate and energy policy and committed to transforming Europe into a highly energy-efficient, low carbon economy. They made a unilateral commitment that
Europe would cut its emissions by at least 20% of 1990 levels by 2020, today forming part of the Europe 2020
Strategy.The EU has also offered to increase its emissions reduction to 30% by 2020, on condition that other
major emitting countries in the developed and developing worlds commit to do their fair share under a future
global climate agreement.
For the long term, the EU has set itself the goal of reducing its emissions to 80-95% below 1990 levels by
2050. The European Commission has publisheda Roadmap setting out how this could be achieved most costeffectively.

Further Eurostat information
Publications
• CO2 emissions induced by EU’s final use of products are estimated to be 9 tonnes per capita - Statistics
in focus 22/2011
• Driving forces behind EU-27 greenhouse gas emissions over the decade 1999-2008 - Statistics in focus
10/2011
• Energy, transport and environment indicators - Pocketbook

Tables
• Environment (t_env) , see:
Greenhouse Gases/Air Pollution (t_env_air)
Greenhouse gas emissions, Kyoto base year (source: EEA)
Urban population exposure to air pollution by particulate matter (source: EEA)
Urban population exposure to air pollution by ozone (source: EEA)
Total Greenhouse Gas Emissions (source: EEA)
Greenhouse gas emissions by sector (source: EEA)
Greenhouse gas emissions from transport (source: EEA)

Database
• Environment (env) , see:
Greenhouse Gases/Air Pollution (env_air)
Indicators for greenhouse gas emmissions and air pollution (source: EEA)
Air pollution (source: EEA)
Greenhouse Gas Emissions (source: EEA)

Methodology / Metadata
• Greenhouse Gas Emissions (source: EEA) (ESMS metadata file - env_air_gge_esms)
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Other information
• Progress towards achieving the Kyoto objectives COM(2012)626 Report from the Commission to the
European Parliament and the Council
• Analysis of options to move beyond 20% greenhouse gas emission reductions and assessing the risk of
carbon leakage COM(2010)265
• A Roadmap for moving to a competitive low carbon economy in 2050 COM(2011)112
• Communication COM(2005)35 Winning the Battle Against Global Climate Change
• Fact Sheet Climate change , March 2011

External links
• CLIMATE-ADAPT - European Climate Adaptation Programme
• European Commission - Environment - Climate Change
• European Commission - Environment - Emission Trading System (EU ETS)
• IPCC - Intergovernmental Panel on Climate Change
• United Nations Framework Convention on Climate Change (UNFCCC)
• A World you like

See also
• Climate change - driving forces
• Sustainable development - Climate change and energy
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Environmental goods and services sector
Data from April 2012. Most recent data: Further Eurostat information, Database .
This article presents the main results from bi-annual statistics on environmental goods and services in Member
States of the European Union (EU) and also includes figures for the EFTA country Norway. The environmental
goods and services sector (EGSS) , also called ’environment industry’ or ’eco-industries’ consists of a heterogeneous set of producers of goods and services aiming at the protection of the environment and the sustainable
management of natural resources.
Statistics on environmental goods and services present data on national economies’ production activities that
generate environmental products in a way that is fully compatible with the data reported under the European
system of national and regional accounts (ESA) .
Environmental products are goods and services that have been produced for the purpose of preventing, reducing and eliminating pollution and any other degradation of the environment (environmental protection EP) and preserving and maintaining the stock of natural resources and hence safeguarding against depletion
(resource management - RM).

Figure 1: EGSS production,% of GDP, by type of activity (market, non market, ancillary), latest available year
Source: Eurostat (env_ac_egss2)

Figure 2: EGSS, market activities production,% of GDP, latest available year Source: Eurostat (env_ac_egss2)
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Figure 3: EGSS, market activities production,% of GDP, by environmental domain latest available year Source:
Eurostat (env_ac_egss2)

Figure 4: EGSS, production by category, 1000 EUR, Austria, 2009 Source: Eurostat (env_ac_egss2)

Figure 5: Environmental specific services and connected goods, production, by environmental domain, 1000
EUR, Austria, 2009 Source: Eurostat (env_ac_egss2)

eurostat

Archive Agriculture, environment, energy and transport statistics

628

Figure 6: Adapted goods, production, by environmental domain, 1000 EUR, Austria, 2009 Source: Eurostat
(env_ac_egss2)

Figure 7: EGSS, production, by environmental domain, 1000 EUR, The Netherlands, 2008 Source: Eurostat
(env_ac_egss2)

Figure 8: EGSS, value added, by category, 1000 EUR, Romania, 2008 Source: Eurostat (env_ac_egss2)
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Figure 9: EGSS, employment, by environmental domain, full time equivalents, France, 2009 Source: Eurostat
(env_ac_egss1)

Figure 10: EGSS, exports, by environmental domain, 1000 EUR, Sweden, 2008 Source:
(env_ac_egss2)

Eurostat

The environmental goods and services sector is an important and promising sector and its development can
reduce pressure on the environment, create new jobs and be economically advantageous for business.
The EGSS produces the following categories of environmental products: environmental specific services, environmental sole-purpose products (connected products), adapted (cleaner) and more resource-efficient goods
and environmental technologies.

Main statistical findings
While data are not yet strictly comparable, in most of the European countries for which data are available the
EGSS production ranged between 1.3% (Spain) and 7.5% (Sweden) compared to GDP (see Figure 1). At the
extremes, the EGSS production in 2009 was 11.5% compared to the GDP in Austria and 0.4% compared to
GDP in Finland. This can be explained on one side by the completeness of the Austrian data (Austria is the
only country reporting on research and development for RM activities, the management of wild flora and fauna,
etc.) and on the other side by the limited coverage of the Finnish data (only the production of renewable energy
and energy-saving related activities).
EGSS production can be sold on the market but can be also produced for own use and/or provided for free
or at a not significant economic price. The second is the case of ancillary production, for example waste
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management services provided in-house in many industrial activities. The third is the case of a number of services provided by general government , such as supervision and control activities for managing natural resources.
In all European countries reporting data so far the bulk of the EGSS are market activities. Non market
activities and ancillary activities (which are not reported by all countries) accounted for only between 0.5%
(Spain) and 1.5% (Austria and the Netherlands) of GDP (see Figure 1).
EP market activities represented in 2009 between 0.3% (Finland) and 3% (Austria) of GDP, while RM market
activities ranged between 0.04% (Italy) and 7.1% (Austria) of GDP. The differences in RM activities between
countries are larger inter alia due to differences in coverage of the environmental products included in the data
collection (for example Italy reported only the production of management of water, while Austria included all
RM production) (see Figure 2).
Environmental goods and services can be further broken down according to the environmental protection and
natural resource domain they were produced for (see the environmental domains in Data sources and availability ). Environmental protection products are produced for, among others, combating and preventing air and
water pollution, managing waste, reducing noise, etc. Resource management products deal with, among others,
the sustainable management of water, forests, energy resources (which include the production of energy from
renewable sources and the services for energy saving) and minerals (which includes recycling).
Figure 3 shows that there is a similar trend in all countries concerning waste and wastewater management
and the management of energy resources. These accounted for most of the EGSS production, on average 72%
of the total market EGSS production.
Environmental specific services are the result of those activities which have an environmental protection or
resource management purpose (for example waste management services, services for energy saving, etc.). Connected products are those goods that directly serve and have no use except for environmental protection or
resource management (septic tanks for wastewater management for example). Adapted goods are goods less
pollutant than equivalent normal goods which provide a similar utility (e.g. renewable energy with respect to
“normal” fossil energy).
In 2009, adapted goods and environmental specific services accounted for 65% (almost EUR 21 billion) of
Austria’s production of environmental goods and services. The production of environmental specific services
was around EUR 9.5 billion, and the production of adapted goods was around EUR 11.3 billion (see Figure
4). Almost half of the environmental services (EUR 4.5 billion) were produced for the management of energy
resources, for example services related to the reduction of heat/energy consumption (see Figure 5). This is
similar for adapted goods, where the production of renewable energy accounted for 61% of the total adapted
goods (see Figure 6).
In the Netherlands, 28% of the EGSS production in 2008 came from the production of goods and services
for the management of energy resources. Waste management and wastewater management come on the second
and third place with EUR 8 billion and EUR 4.7 billion, respectively (see Figure 7).
The income created by the environmental goods and services sector is evaluated in terms of value added ,
which is the difference between production ( turnover ) and intermediate consumption. In Romania, in 2008,
most of the value added of the EGSS (government excluded) came from the production of adapted goods (30%),
followed by environmental specific and connected services (29%) and ancillary activities (25%) (see Figure 8).
The employment that is taken into account for the EGSS is the number of persons, measured in full time
equivalent, that are involved in the production of environmental goods and services. In France, in 2009 there
were around 426 thousand persons ( full-time equivalent ) working in the EGSS, of which 24% in the field of
management of energy resources and aproximately 22% in waste and wastewater management activities (see
Figure 9).
Exports of goods and services consist of sales, barter, gifts or grants of goods and services from residents
to non-residents. In 2008, Sweden exported around EUR 3.8 billion of environmental goods and services,
mainly (71%) products for the management of energy resources such as wind and hydraulic turbines, electricity
generation from renewable sources, insulation services, consulting and engineering services for renewable energy,
etc. (see Figure 10).
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Data sources and availability
This article presents the main results from bi-annual statistics on environmental goods and services in Member
States of the European Union (EU) and also includes figures for the EFTA country Norway. These statistics
are based on the results of a pilot questionnaire sent out in 2009 and then of a first official questionnaire sent
out in 2011. The questionnaire included the environmental goods and services, by production type and by
environmental domain and covered the economic variables: production value, value added, employment and
exports. Data are collected on a voluntary basis.
The response rate for EGSS is:
- in 2009, 10 countries replied: Austria, Belgium, France, Germany, Latvia, the Netherlands, Norway, Portugal, Romania and Sweden.
- in 2011, 12 countries replied: Austria, Czech Republic, Finland,France, Germany, Italy, Latvia, Lithuania, the
Netherlands, Romania, Spain and Sweden .
Data are currently available for the countries mentioned above and for the period 2004-2009 (different from
country to country in terms of years covered).
Statistics on the EGSS can make use of the already existing information from the following accounts and
statistics: national accounts, environmental expenditure statistics and accounts, structural business statistics,
industrial commodity statistics, labour statistics, trade statistics, energy statistics, business register and VAT
registers. Data sources used by countries include: surveys, administrative sources, statistical estimations.
The environmental goods and services sector has the same system boundaries as ESA and consists of all environmental goods and services that are created within the production boundary. ESA defines production as
the activity carried out under the control and responsibility of an institutional unit that uses inputs of labour,
capital and goods and services to produce goods and services.

Economic variables
The EGSS statistics aim at compiling data for the following economic variables:
Production value : corresponds to the market sales of goods or services supplied to third parties. For a
non-market and own account producer, the production value is estimated by the total costs of production.
Value added : the value added of environmental protection activities represents the contribution made by
these activities towards gross domestic product (GDP) . It is the difference between the production value and
intermediate consumption .
Employment : The employment is measured by the full-time equivalent employment which is the number
of full-time equivalent jobs, defined as total hours worked divided by average annual hours worked in full-time
jobs.
Exports : Exports of goods and services consist of sales, barter, or gifts or grants, of goods and services
from residents to non-residents.

Types of products
Environmental goods and services fall within the following categories: environmental specific services, environmental sole purpose products (connected products), adapted (cleaner)and more resource efficient goods and
environmental technologies.
Environmental ’specific’ services consist of the output of environmental protection or resource management activities. Environmental ’specific’ services can be divided into:
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• environmental protection (EP) services, the purpose of which can be pollution or degradation prevention, reduction/treatment/elimination, measurement, administration, education, etc.; examples are waste
management and wastewater management activities;
• resource management (RM) services, the purpose of which can be: natural resource depletion prevention,
reduction, measurement, administration, education, etc.; examples are activities for the production of
renewable energy, reduction of water leaks and losses, energy and water-saving activities.
Environmental sole purpose products (connected products) may be services or goods (durable or nondurable goods) that directly serve and have no use except for environmental protection or resource management.
Connected products can be divided into:

• EP connected goods such as rubbish containers;
• RM-connected goods such as rainwater storage tanks.
Adapted (cleaner) and more resource efficient goods are less polluting or more resource-efficient than
equivalent normal goods which furnish a similar utility. Their primary use is not an EP or RM one. Adapted
goods can be divided into:

• ’cleaner’ goods, which are less polluting at the time of their consumption and/or scrapping compared to
equivalent ’normal’ goods; examples are mercury-free batteries, cars or buses with lower air emissions and
silent asphalt;
• ’resource-efficient’ goods, which require less natural resources in the production and/or in the use stage (for
example, recycled paper and renewable energy, heat from heat pumps and solar panels, resource-efficient
appliances, water-saving devices such as tap filters).
Environmental technologies are technical processes, installations and equipment (goods) and methods or
knowledge (services), the technical nature or purpose of which is environmental. Environmental technologies
can be classified as:

• end-of-pipe technologies which are mainly technical installations and equipment produced for the measurement, control, treatment and restoration/correction of pollution, environmental degradation and resources
depletion; these installations and equipment operate independently of or are identifiable parts added to
the production and end-life consumption cycles. For example, they treat pollution that has been generated
or recover resources, or measure the level of pollution or resources use (monitoring); facilities to produce
environmental specific services (e.g. wastewater or waste treatment facilities, filters, incinerators, as well
as equipment for the recovery of materials etc) are end-of-pipe technologies;
• integrated technologies are technical processes, methods or knowledge which are less polluting and resource
intensive than an equivalent average technology; their use is less environmentally harmful than relevant
alternatives. Integrated technologies can be:
• ’cleaner’ technologies, the purpose of which is to prevent pollution or degradation of the environment;
• ’resource-efficient’ technologies the purpose of which is the prevention of natural resource depletion
by reducing the withdrawals of natural resources upstream (i.e. to obtain the same output with less
natural resource input).

Producers
The environmental goods and services sector comprises market, non-market and own account activities. For
market activities, data are published in a breakdown by the following categories: environmental specific services,
environmental sole purpose products (connected products), adapted (cleaner) and more resource efficient goods
and environmental technologies.
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Environmental domains
The scope of EGSS is defined according to the classification of environmental protection activities (CEPA) and
the classification of resource management activities (CReMA). Data are collected and disseminated using the
following breakdown:
CEPA 1 - Protection of ambient air and climate, of which:
CEPA 1.1.2 and 1.2.2 Protection of climate and ozone layer
CEPA 2 - Wastewater management
CEPA 3 - Waste management
CEPA 4 - Protection and remediation of soil, groundwater and surface water
CEPA 5 - Noise and vibration abatement
CEPA 6 - Protection of biodiversity and landscapes
CEPA 7 - Protection against radiation
CEPA 8 - Environmental research and development, of which:
CEPA 9 - Other environmental protection activities
CReMA 10 - Management of water
CReMA 11 - Management of forest resources, of which:
CReMA 11.A Management of forest areas
CReMA 11.B Minimisation of the intake of forest resources
CReMA 12 - Management of wild flora and fauna
CReMA 13 - Management of energy resources
CReMA 13A - Production of energy from renewable resources
CReMA 13B - Heat/energy saving and management
CReMA 13C - Minimization of the use of fossil energy as raw materials
CReMA 14 - Management of minerals
CReMA 15 - Research and development activities for resource management, of which:
CReMA 16 - Other resource management activities
CEPA 2000 is a recognised international standard included in the family of international economic and social classifications. It can be downloaded from the Ramon website.
No internationally agreed standard classification for resource management activities exists yet. However, the
Classification of resource management activities (CReMA) developed by the EGSS task force is in use for EGSS
purposes.
The suppliers of the environmental goods, services and technologies are scattered over many NACE divisions.
Data by NACE are not currently published.
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Context
The increased awareness of the need for combating environmental pollution and preserving natural resources
has led to a rapid increase in the supply and demand of environmental goods and services, i.e. products to
prevent, measure, control, limit, minimise or correct environmental damage and resources depletion.
In the context of globalisation, technological change and new political priorities, policy makers have expressed
strong interest in the environmental sector. This is widely seen as a sector with great growth potential, generating wealth and creating jobs as well as playing a major role in the transition of economies towards sustainable
development.
At national and international level EGSS data are interesting for policymakers and the research community
especially in the field of economics. Production and employment data are widely used indicators for analysing
economic sectors as well as monitoring their performance and growth. Value added is mainly used to compare
the income added by the EGSS to the national income. Export data are important for the evaluation of the
competitiveness of an economic sector within the global economy.
The EGSS handbook is a reference tool for developing a data collection system on the environmental goods
and services sector at national level. It aims at facilitating the development and production of harmonised and
comparable data. It is a step forward with respect to the OECD / Eurostat manual on the "Environmental
goods and services industry" produced in 1999.

Further Eurostat information
Database
• Environment (env) , see:
Environmental accounts (env_acc)
Monetary flow accounts (env_acm)
Employment in environmental goods and services sector (env_ac_egss1)
Turnover, value added and exports in environmental goods and services sector (env_ac_egss2)

Dedicated section
• Environmental accounts

Methodology / Metadata
• Handbook on Environmental Goods and Services Sector - 2009 edition
• SERIEE - Environmental Protection Expenditure Accounts - Compilation Guide 2002
• Employment in environmental goods and services sector (ESMS metadata file - env_ac_egss1)
• Turnover, value added and exports in environmental goods and services sector (ESMS metadata file env_ac_egss2)

Other information
• Regulation 691/2011 of 6 July 2011 on European environmental economic accounts
• Regulation 2223/1996 of 25 June 1996 on the European system of national and regional accounts in the
Community (ESA95)
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External links
• Eco-innovation Action Plan (EcoAP)
• Eco-innovation Observatory (EIO)
• European ETAP Fora on Eco-innovation
• Links between the environment, economy and jobs (2007)
• OECD - Eco-Innovation in Industry: Enabling Green Growth
• Study on competitiveness of the EU eco-industry

See also
• Environmental protection expenditure
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Environmental protection expenditure
Data from July 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Total environmental protection expenditure, EU-27, 2001-2009 (1) - Source: Eurostat (env_ac_exp1)
and (nama_gdp_c)

Figure 2: Total environmental protection expenditure by domain, EU-27, 2009 (1)(% of GDP) - Source: Eurostat
(env_ac_exp1) and (nama_gdp_c)

Figure 3: Public sector environmental protection expenditure, 2009 (1)(% of GDP) - Source: Eurostat
(env_ac_exp1) and (nama_gdp_c)
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Figure 4: Public sector environmental protection investments and current expenditure, 2009 (1)(% of total) Source: Eurostat (env_ac_exp1)

Figure 5: Public sector environmental protection expenditure by environmental domain, 2009 (1)(% of total) Source: Eurostat (env_ac_exp1)
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Figure 6: Environmental protection expenditure by specialised producers, 2009 (1)(% of GDP) - Source: Eurostat (env_ac_exp1) and (nama_gdp_c)

Figure 7: Specialised producers&#39; environmental protection expenditure by environmental domain, 2009
(1)(% of total) - Source: Eurostat (env_ac_exp1)
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Figure 8: Industrial environmental protection expenditure by subsector, 2009 (1)(% of GDP) - Source: Eurostat
(env_ac_exp1) and (nama_gdp_c)

Figure 9: Industrial environmental protection expenditure by environmental domain, 2009 (1)(% of total) Source: Eurostat (env_ac_exp1)
This article provides information relating to expenditure that is carried out in the European Union (EU) (and
non-member countries) with the purpose of protecting the environment; this covers spending on activities that
are directly aimed at the prevention, reduction and elimination of pollution or any other degradation of the
environment.
Clean air, clean water, healthy ecosystems and fertile soils are vital for human life, and it is therefore not
surprising to find that environmental protection expenditure plays a prominent role in a wide range of EU
policy areas – primarily through initiatives that seek to promote sustainable development , protect ecosystems
and halt or reverse declines in biodiversity.
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Main statistical findings
Environmental protection expenditure can be analysed by studying three principal actors: the public sector,
industry (mining and quarrying; manufacturing; and electricity, gas and water supply), and specialised producers of environmental services (public and private enterprises specialised in environmental services such as waste
collection).
Specialised producers accounted for the highest level of environmental protection expenditure in the EU-27
in 2009, some EUR132900 million, which equated to just over half (50.3%) of the total level of expenditure. The
remainder was split between expenditure from the public sector (EUR80800 million) and that from industry
(EUR50700 million).
Between 2001 and 2009, the expenditure of specialised producers in the EU-27 grew in current price value
terms by almost a half (46.5%) – see Figure 1. There was a 27.0% increase in environmental protection expenditure made by the public sector between 2002 and 2009, while the expenditure by industry was broadly
unchanged (having dipped during the early part of the decade when industrial activity was relatively weak,
before rebounding between 2004 and 2008).
Contrary to the general development of rising EU-27 environmental protection expenditure over most of the last
decade, the latest growth rates for the period between 2008 and 2009 reflect, at least to some degree, the impact
of the financial and economic crisis. There was a reduction of 8.2% in the level of environmental protection
expenditure made by industry, while expenditure declined by 2.6% for specialised producers and by 0.6% for
the public sector.
An alternative analysis may be carried out by studying the relationship between environmental protection
expenditure and gross domestic product (GDP) . For specialised producers in the EU-27 this ratio stood at
1.1% of GDP in 2009, compared with 0.7% for the public sector and 0.4% for industry (see Figure 1). The relative weight of environmental protection expenditure by specialised producers (compared with GDP) rose by 0.2
percentage points between 2001 and 2009. By contrast, the relative importance of public sector environmental
protection expenditure (in relation to GDP) was more or less stable between 2002 and 2009, while the level
of expenditure made by the industrial sector fell in relation to GDP between 2001 and 2003, before remaining
broadly unchanged through until 2009.
Figure 2 provides information relating to the various domains which account for environmental protection
expenditure in the EU-27. The largest domain in 2009 concerned waste management, followed by wastewater treatment, with more than half of the expenditure within these two domains accounted for by specialised
producers. By contrast, there was a relatively low level of environmental protection expenditure related to air
pollution, with almost four fifths of the total (78.2%) being accounted for by industry; the air pollution domain
accounted for a quarter of the total environmental protection expenditure made within industry.

Environmental protection expenditure by the public sector
In most European countries, public sector environmental protection expenditure accounted for between 0.3%
and 0.9% of GDP in 2009 (see Figure 3). Croatia (0.02%), Latvia (0.08%, 2008) and Estonia (0.16%, 2008)
were below this range, while relatively high levels of public sector environmental protection expenditure were
recorded in Malta (1.6% in 2008), the Netherlands (1.6% in 2007) and Lithuania (1.2%).
Figure 4 provides a breakdown of the investments and current expenditure incurred by the public sector:
it shows that investment accounted for just over one quarter (25.7%) of total expenditure in 2009 in the EU-27.
The relative weight of investment was generally higher than this for most of the Member States that joined the
EU in 2004 or 2007 (Slovakia was the only exception); this may reflect expenditure on fixed assets required to
meet EU environmental legislation.
Waste management and wastewater treatment were the two main domains for public sector expenditure in
most EU Member States (see Figure 5). Exceptions to this included Spain (where the public sector principally
directed its expenditure towards biodiversity and landscape protection) and Cyprus, Italy, Denmark, France
and Finland (where more than two fifths of expenditure was in the miscellaneous category, covering general environmental administration and management, education, training and information relating to the environment,
as well as activities leading to indivisible expenditure and activities not elsewhere classified).
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Environmental protection expenditure by specialised producers
Among the EU Member States, the expenditure of specialised producers on environmental protection generally
ranged between 0.4% and 1.5% when compared with GDP, with an EU-27 average of 1.1% in 2009 – see Figure
6. Only Slovakia, Finland (2006), Bulgaria, Latvia and Luxembourg had lower ratios, while at the other end of
the range, Estonia recorded by far the highest ratio (3.6% of GDP in 2008); Austria (2007) was the only other
EU Member States to record environmental protection expenditure by specialised producers that was in excess
of 1.5% of GDP. The differences between countries may, at least to some degree, reflect whether the public
sector provides services itself, or whether these activities have been contracted out to specialised producers;
they may also be related to the specialisation and concentration of particular industrial activities within each
country – for example, wastewater treatment or waste management may be internalised within industrial plants
in order to recycle or re-use some of the materials that are discarded as part of the production process.
The vast majority of the environmental protection expenditure made by specialised producers was allocated to
waste management and wastewater treatment (see Figure 7).

Environmental protection expenditure by industry
An average of 0.43% of GDP was spent on environmental protection by industry across the EU-27 in 2009 (see
Figure 8). This ratio was generally within the range of 0.2% to 0.8% of GDP.
In 2009, almost two thirds (65.7%) of the EU-27’s environmental protection expenditure made by industry
could be attributed to the manufacturing subsector. This relatively high share is not surprising given that this
subsector is far larger – according to most economic measures – than the mining and quarrying subsector or
the electricity, gas and water supply subsector.
Across the EU Member States, the relative weight of each of these three subsectors could be explained, at
least to some degree, by natural resource endowments, as well as industrial specialisation. For example, a
higher reliance on the burning of fossil fuels to generate electricity in many of the Member States that joined
the EU in 2004 or 2007 may explain the relatively high degree of environmental protection expenditure within
the electricity, gas and water supply subsector in these countries (for example, Latvia, Bulgaria, Slovenia and
Estonia), while significant coal mining may explain the higher than average levels of expenditure for the mining
and quarrying activity in Romania, the Czech Republic and Poland.
Environmental protection expenditure made by the industrial sector was concentrated on air protection measures, wastewater treatment and waste management activities (see Figure 9).

Data sources and availability
Eurostat collects environmental protection expenditure data through a joint Eurostat/ OECD questionnaire on
environmental protection expenditure and revenues; this is based on EU methodology.
The questionnaire classifies units in the economy into four main sectors: specialised producers (in other words,
public and private enterprises) of environmental protection services; the public sector (other than public specialised producers); business (other than private specialised producers); and households. In most European
countries the principal environmental protection services (such as waste management and wastewater treatment) have evolved from being primarily provided free by the public sector (local government) to being more
commonly provided by various forms of private and public specialised producers; the methodology used for the
collection of data reflects these arrangements.
The grouping of economic units is based upon the type of environmental protection activity they carry out.
Units classified under the public sector or as specialised producers of environmental protection services are units
that carry out environmental protection activities for third parties.
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The public sector comprises those units which carry out non-market activities for the community as a whole.
Apart from legislative and regulatory tasks, public sector units may also provide environmental public goods
and services; they may also subsidise environmental protection activities, for example, by providing investment
grants.
Public and private specialised producers produce market services for sale to others in the economy.
Units that carry out environmental protection activities for their own internal use are part of the business
sector; internal (ancillary) activities may be carried out on their own behalf to reduce the environmental impact
of their production processes. For example, businesses can invest in equipment for cleaning up pollutants (for
example, filters), they may invest in cleaner production technologies that reduce emissions, or they can treat
their own waste.
The business sector includes all activities in NACERev.1.1 Divisions01to99, excluding the public sector (falling
mainly in NACERev.1.1 Division75, public administration) and excluding the activities of specialised producers
(falling mainly in NACERev.1.1 Division90, sewage and refuse disposal). For the purpose of this publication,
an aggregate called industry (NACE Rev. 1.1 Sections C, D (excluding NACE Rev. 1.1 Division 37, recycling)
and E) is used.
The households sector groups together those units that belong to the institutional sector of households in
the national accounts, considered in their capacity as final consumers. Households mainly buy environmental
services (for example, they pay for the collection and treatment of household waste, or the treatment of their
wastewater). This article does not present any statistics on the household sector.
Environmental protection expenditure is an indicator which comprises total investments and total current
expenditure. Current expenditure is the sum of internal current expenditure, plus fees and other payments for
environmental protection services. For the public sector, environmental protection expenditure also includes
subsidies and investment grants that are paid to other sectors.
Total environmental protection expenditure gives an idea of the money spent by each sector on environmental
protection activities directly and indirectly, in other words, not only on environmental protection activities for
their own use, but also by those buying environmental services from other economic units and financing environmental protection expenditure that is carried out by other units. Note that total environmental protection
expenditure is not adjusted to take account of receipts from any by-products, revenues from environmental
protection services or to reflect transfers/subsidies.
Care should be taken when analysing the data for environmental protection expenditure across sectors, as
there may be cases of double-counting, in particular, between specialised producers of environmental protection
services and those business that purchase such services.
The scope of environmental protection is defined according to the Classification of Environmental Protection
Activities (CEPA 2000) , which distinguishes nine different environmental domains: the protection of ambient
air and the climate; wastewater treatment; waste management; protection and remediation of soil, groundwater
and surface water; noise and vibration abatement; protection of biodiversity and landscape; protection against
radiation; research and development; and other environmental protection activities.

Context
A low level of environmental protection expenditure does not necessarily mean that a country is not effectively
protecting its environment. Indeed, an analysis of environmental protection expenditure (as portrayed in this
article) emphasises the role played by clean-up costs – in contrast, to potential cost reductions which may result
from reduced emissions or more effective (less polluting) production techniques – neither of which are covered
by the statistics presented here.
For many years, European statistical services have collected data on air pollution, energy and water consumption, wastewater, solid waste, and their management. These data can be used by policymakers to assess the
environmental impact of economic activities (resource consumption, air or water pollution, waste production)
and to assess the actions (investments, technologies, expenditure) that are taken to limit the causes and risks
of pollution.
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Eurostat has worked towards systematically gathering environmental statistics for all economic sectors within
the EU. These statistics are used to assess the effectiveness of new regulations and policies and analyse the links
between environmental pressures and the structure of the economy.
A Regulation (691/2011) on European environmental economic accounts was adopted on 6 July 2011; it provides
a framework for the development of various types of environmental accounts. Although not included in the first
set of modules, the Regulation does make reference to environmental protection expenditure as a future area
for inclusion.

Further Eurostat information
Publications
• EU-27 environmental protection expenditure increased to 2.25% of GDP in 2009 - Statistics in Focus
23/2012
• Environmental protection expenditure in Europe - Data 1995-2009 - Statistical book, 2011
• Energy, transport and environment indicators pocketbook, 2011 - Statistical pocketbook, 2011
• Environmental statistics and accounts in Europe - Statistical book, 2010
• Environmental Protection Expenditure and Revenues in the EU, EFTA and candidate countries, 2001-2006
- Statistics in Focus 31/2010
• Environmental Protection Expenditure by Industry in the European Union 1997-2004 - Statistics in Focus
93/2008
• Environmental Protection Expenditure in Europe by public sector and specialised producers 1995-2002 Statistics in Focus 10/2005
• Environmental protection expenditure by industry in the European Union - Statistics in Focus 14/2002
• Environmental protection expenditure in accession countries, Data 1996-2000 - Statistical book, 2002
• Environmental protection expenditure in Europe, Data 1990-1999 - Statistical book, 2001

Main tables
• Environment (env) , see:
Environmental Accounts (env_acc) , see:
Environmental expenditure by public sector (ten00049)
Current environmental expenditure by public sector (ten00051)
Current environmental expenditure by industry (ten00054)
Environmental investment by public sector (ten00050)
Environmental investment by industry (ten00053)
Environmental protection expenditure by industry (ten00052)
Environmental protection spending by industry (ten00052)
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Database
• Environment (env) , see:
Environmental Accounts (env_acc)
Environmental protection expenditure in Europe - detailed data (NACE Rev. 1.1)
Environmental protection expenditure in Europe - detailed data (NACE Rev. 2)
Environmental protection expenditure in Europe - indicators: Euro per capita and% of GDP
Environmental protection expenditure in Europe - indicators:% Pollution prevention,% of gross fixed capital
formation,% of output
Environmental protection expenditure by NUTS 2 regions (NACE Rev. 1.1)
Environmental protection expenditure by NUTS 2 regions (NACE Rev. 2)
Environmental protection expenditures by EU institutions

Dedicated section
• Environmental Accounts

Methodology/Metadata
• Environmental expenditure statistics: General Government and Specialised Producers data collection
handbook, 2007
• Environmnetal expenditure statistics: Industry data collection handbook, 2005
• OECD/Eurostat Environmental Protection Expenditure and Revenues Joint Questionnaire/SERIEE Environmental Protection Expenditure Account: Conversion Guidelines, 2005
• SERIEE - Environmental protection expenditure accounts - Compilation Guide, 2002
• SERIEE - European System for the collection of economic information on the environment, 1994 version
• Environmental protection expenditure in Europe - detailed data (ESMS metadata file - env_ac_exp1_esms)
• Environmental protection expenditure in Europe - detailed data (NACE Rev. 2) (ESMS metadata file env_ac_exp1r2_esms)
• Environmental protection expenditure in Europe - indicators: Euro per capita and% of GDP (ESMS
metadata file - env_ac_exp2_esms)
• Environmental protection expenditure in Europe - indicators:% Pollution prevention,% of gross fixed
capital formation,% of output (ESMS metadata file - env_ac_exp3_esms)
• Environmental protection expenditure by NUTS 2 regions (NACE Rev. 1.1) (ESMS metadata file env_ac_exp4_esms)
• Environmental protection expenditure by NUTS 2 regions (NACE Rev.
env_ac_exp4r2_esms)

2) (ESMS metadata file -

Source data for tables and figures (MS Excel)
• Environmental protection expenditure:tables and figures

External links
• European Commission - Environment - Policies
• OECD - Environment Directorate

See also
• Environment introduced
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Environmental taxes
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article provides an overview of environmental taxes in the European Union (EU) .An environmental tax
is one whose tax base is a physical unit (or a proxy of it) of something that has a proven, specific negative
impact on the environment. European statistics distinguish four different types of environmental taxes relating
to: energy, transport, pollution and resources; note that value added tax (VAT) is excluded from the definitions
employed in this article.

Table 1: Total environmental tax revenue by type of tax, EU-27, 2010 - Source: Eurostat (env_ac_tax)

Figure 1: Total environmental tax revenue by type of tax, EU-27, 2000-2010(EUR 1 000 million) - Source:
Eurostat (env_ac_tax)

Figure 2: Total environmental tax revenue, EU-27, 2000-2010(%) - Source: Eurostat (env_ac_tax)

eurostat

Archive Agriculture, environment, energy and transport statistics

646

Map 1: Environmental taxes as% of GDP and as% of total taxes and social contributions, 2010 - Source:
Eurostat (env_ac_tax)

Figure 3: Environmental taxes by tax category, 2010(% of total environmental taxes) - Source: Eurostat
(env_ac_tax)
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Figure 4: Energy taxes by economic activity, 2009 (1)(% of energy tax revenue) - Source:
(env_ac_taxind) and (env_ac_taxind2)

Eurostat

Figure 5: Transport taxes by economic activity, 2009 (1)(% of transport tax revenue) - Source: Eurostat
(env_ac_taxind) and (env_ac_taxind2)
Environmental taxes have been increasingly used to influence the behaviour of economic operators, whether
producers or consumers, since these taxes generate revenue that can potentially be used to promote further
environmental protection.

Main statistical findings
Environmental taxes in the EU
Table 1 shows that the total revenue from environmental taxes in the EU-27 in 2010 was equal to EUR292400
million; this figure equates to 2.4% of gross domestic product (GDP) and to 6.2% of the total revenues derived
from all taxes and social contributions.
As can be seen in Figure 1, environmental tax revenue in the EU-27 increased during the period between
2000 and 2007 before the effects of the financial and economic crisis caused a reduction in economic activity,
leading to falling tax revenues in 2008 and 2009. The decrease in revenues during the crisis only offset to some
degree the general development of rising environmental tax revenues and in 2010 environmental tax revenues
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returned to an upward path – although their overall level remained some EUR5500 million lower than their
peak in 2007.
While EU-27 environmental tax revenues increased in value terms between 2000 and 2007, the size of these
taxes relative to GDP and relative to the total revenue from all taxes and social contributions did not follow
the same pattern (see Figure 2). Environmental tax revenues relative to GDP stayed almost constant between
2000 and 2003, decreased from 2003 to 2008 (as environmental tax revenues rose at a slower pace than overall
economic growth), before increasing marginally in 2009 and 2010. While the total revenue from environmental
taxes fell in 2010, the losses were at a slower pace than the overall reduction in economic activity, resulting in
an increase in the relative importance of environmental taxes.
The level and rate of environmental taxation varies across European countries. Comparisons should be made
with caution: for instance, low revenues from environmental taxes could signal relatively low environmental tax
rates, or could result from higher tax rates that have had the effect of changing behavioural patterns among
producers and consumers. Higher levels of environmental tax revenue could be linked to individuals or businesses purchasing taxed products outside of their country of residence if the tax rates abroad are lower than in
their domestic market (for example, crossing a border to purchase petrol or diesel).
Map 1 shows relative tax revenues (both in relation to GDP and in relation to total revenues from all taxes
and social contributions). For both of these ratios, the importance of environmental taxes was high in the
Netherlands, Slovenia and Malta, as these three Member States recorded the second, third and fourth highest
ratios for both measures. In 2010, the highest share of environmental taxes in total revenue from taxes and
social contributions was recorded in Bulgaria (10.7%), while Latvia also had a relatively high share (8.8%).
Denmark (4.0%) headed the ranking for the relative importance of environmental taxes as a share of GDP, with
Estonia reporting the fifth highest ratio (3.0%). At the other end of the scale, France, Spain and to a lesser
extent Belgium recorded relatively low levels of revenue derived from environmental taxes, as did Iceland.

Environmental taxes by type
Energy taxes (which include taxes on transport fuels) represented, by far, the highest share of overall environmental tax revenue – accounting for 74.9% of the EU-27 total in 2010 (see Figure 3). These taxes were
particularly prominent in Lithuania, the Czech Republic and Luxembourg, where they accounted for upwards
of 90% of environmental tax revenues. By contrast, energy taxes represented less than 60% of the revenues from
environmental taxes in Denmark and the Netherlands, and less than 50% in Malta (and in Norway).
Transport taxes made the second most important contribution to total revenues from environmental taxes,
some 21.2% of the EU-27 total in 2010. However, their relative significance was considerably higher in Malta,
Ireland, Denmark and Cyprus, accounting for a share between 44.5% and 36.4% of all revenues from environmental taxes; in Norway transport taxes recorded a 47.3% share of all environmental taxes.
Pollution and resource taxes represented a relatively small share (3.9%) of total environmental tax revenues in
the EU-27 in 2010. This pattern was repeated across most of the EU Member States, as only the Netherlands
and Estonia reported that in excess of 10% of their total environmental tax revenue was raised from taxes on
pollution and resources, as did Iceland. Less than 1% of environmental tax revenues were raised from pollution
and resource taxes in Portugal, Germany, Luxembourg, Ireland, Romania and Austria, while Greece and Cyprus
did not raise any revenue from this type of tax.

Environmental taxes by economic activity
Across those EU Member States for which data are available (see Figure 4), households paid an average of just
under half (49.0%) of all energy tax revenues that were collected by governments, while 47.7% of the total was
paid by businesses (in agriculture, fishing, mining, manufacturing, electricity supply, construction and services)
and some 2.8% by non-residents. Luxembourg stood out, insofar as 44.6% of its energy tax revenues in 2008
were paid by non-residents (largely due to non-residents purchasing petrol and diesel).
The contribution of agriculture, forestry and fishing to total energy tax revenues was lower than 6% in all
of the EU Member States (and Norway), aside from Latvia (2009) and Lithuania (2008). For most European
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countries mining, manufacturing, electricity supply, construction and services (excluding transportation activities) contributed between 25% and 40% of total energy tax revenues, with only Luxembourg (2008), Spain and
Hungary below 25%, and the Czech Republic and Malta (2008) above 40%.
Generally the highest share of energy tax revenues from businesses came from the largest activity grouping
shown in Figure 4 – namely, that covering mining, manufacturing, electricity supply, construction and services
other than those related to transportation and storage. This was particularly true in the Czech Republic, Italy,
Denmark (2008), Germany (2007) and the United Kingdom, where these activities accounted for upwards of
70% of all energy tax revenues from businesses.
In 9 out of the 17 Member States for which data are available, in excess of 30% of energy tax revenues from
enterprises came from transportation and storage activities; this was also the case in Norway. This activity’s
share was particularly high in Spain, Bulgaria (2007) and Luxembourg (2008), where more than half of all
energy tax revenues from businesses came from the transportation and storage sector.
On average, 68.2% of the transport tax revenues collected by governments in those EU Member States for
which data are available (see Figure 5) were paid by households, 15.5% by businesses (agriculture, fishing,
industry, construction and services other than those related to transportation and storage), 13.5% were nonallocated; the share paid by transport and storage businesses was 2.8%, while that paid by non-residents was
negligible. The relative importance of households as contributors to transport tax revenues fell to below one
fifth of the total in Bulgaria (2007) and the Czech Republic.

Data sources and availability
The European Commission ’s Directorate-General for Taxation and Customs Union , using Table 9 from the
ESA 95 transmission programme, gathers data on environmental taxes for four categories of environmental
taxes (energy, transport, pollution and resources); Eurostat validates and publishes these data.
Eurostat collects data on environmental taxes at a more detailed level, by economic activity; this data is
also published. A Eurostat publication titled, ’ Environmental taxes - a statistical guide ’ constitutes the
methodological basis for completing a questionnaire on environmental taxes; this annual collection of data is
currently based on a gentlemen’s agreement.
Among the four main categories of environmental taxes, energy taxes include taxes on energy products used for
both transport (for example, petrol and diesel) and stationary purposes (for example, fuel oil, natural gas, coal
and electricity); in addition, carbon dioxide taxes are included under energy taxes rather than under pollution
taxes. Transport taxes include taxes relating to the ownership and use of motor vehicles; these taxes may
be one-off purchase taxes (for example, related to the engine size or the emissions of a particular vehicle) or
recurrent taxes (such as an annual road tax). Pollution taxes include taxes for: emissions into the air (except
for carbon dioxide taxes) and water; the management of waste; and noise. Taxes on resources cover taxes on
the extraction of raw materials (with the exception of oil and gas). Pollution and resource taxes are generally
quite small and so they are often grouped together for the purpose of analysis.
Data relating to environmental taxes can be used to analyse the revenue stream from such taxes, as well
as providing a relative measure of the importance of these taxes through the calculation of ratios relative to
GDP or the total revenue from all taxes and social contributions. In the first case, the comparison helps to
provide an understanding of the tax burden and identifies those activities which ’impact’ the environment. In
the second case, the comparison helps assess whether or not there is a (potential) shift towards ’greener’ taxes,
in other words, shifting the tax burden from other taxes (for example, on labour income) towards taxes which
penalise the most polluting behaviours.
Environmental tax revenue can also be allocated according to the different economic activities paying the
tax. Eurostat collects data on environmental taxes using a breakdown by economic activity (using the NACE
Rev. 1.1 and NACE Rev. 2 classifications supplemented by information for households, non-residents and a
category not allocated).
Increasing revenues from environmental taxes should be interpreted with caution. The increases may be caused
by the introduction of new taxes or an increase in tax rates, or alternatively may be linked to an increase in
the tax base.
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Satellite accounts are a set of accounts that can be used to supplement national accounts; they exist/are
in the process of being developed in a range of areas (for example, health accounts, tourism accounts or environmental accounts). An important feature of satellite accounts is that the basic concepts and classifications of
the national accounts framework are retained (ESA 95, paragraph 1.20). Regulation (691/2011) on European
environmental economic accounts was adopted on 6 July 2011; this will make the collection and delivery of data
obligatory from 2013 onwards. This Regulation provides a framework for the development of various types of
environmental accounts (also referred to as modules). Environmental taxes by economic activity are one of the
three modules included in the Regulation (Annex II). As such, statistics on environmental taxes by economic
activity, as stipulated in the Regulation, will, in the future, record and present data in a way that is fully
compatible with the data reported under ESA 95.

Context
Economic instruments for pollution control and natural resource management are an increasingly important
part of environmental policy in the EU Member States. The range of instruments that are available includes,
among others, environmental taxes, fees and charges, tradable permits, deposit-refund systems and subsidies.
Environmental taxes have been increasingly used to influence the behaviour of economic operators, whether
producers or consumers. The EU has increasingly favoured these instruments because they provide a flexible
and cost-effective means for reinforcing the polluter-pays principle and for reaching environmental policy objectives. The use of economic tools for the benefit of the environment is promoted in the 6th environment action
programme (EAP) , the renewed EU sustainable development strategy and the Europe 2020 strategy .

Further Eurostat information
Publications
• Tax revenue in the European Union, 2012 - Statistics in focus 12/2012
• In 2009, EU-27 environmental tax revenue rose to 2.4% of GDP - Statistics in focus 67/2011
• Distribution of environmental taxes in Europe by tax payers in 2007 - Statistics in focus 67/2010
• Environmental taxes in the European economy 1995-2003 - Statistics in Focus 1/2007
• Taxation trends in the European Union - Data for the EU Member States, Iceland and Norway, 2012
• Key figures on Europe - 2012 edition - Pocketbook, 2012
• Energy, transport and environment indicators - Pocketbook, 2011
• Energy, transport and environment indicators - Pocketbook, 2009
• Environmental statistics and accounts in Europe - Statistical books, 2010

Main tables
• Environment , see:
Environmental Accounts
Total environmental tax revenues as a share of total revenues from taxes and social contributions
Total environmental tax revenues as a share of GDP
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Database
• Environment , see:
Environmental Accounts
Environmental tax revenue
Environmental taxes by industry (NACE A31)

Dedicated section
• Environmental Accounts

Methodology / Metadata
• Environmental taxes by economic activity (ESMS metadata file - env_ac_taxind_esms)

Source data for tables, figures and maps (MS Excel)
Environmental taxes: tables and figures

Other information
• EEA -Effectiveness of environmental taxes and charges for managing sand, gravel and rock extraction in
selected EU countries , Copenhagen, 2008
• Regulation 691/2011 of 6 July 2011 on European environmental economic accounts
• EEA -Environmental Taxes - Implementation and Environmental Effectiveness , Copenhagen, 1996
• EEA -Environmental taxes - Recent developments in tools for integration , Copenhagen, 2000
• EEA -Market-based instruments for environmental policy in Europe , Copenhagen, 2005

External links
• European Commission - Environment - Policies
• European Commission - Energy - Energy policy for a competitive Europe
• European Commission - Mobility and Transport - Keeping Europe moving
• European Commission - Taxation and Customs Union
• OECD/EEA database on instruments used for environmental policy and natural resources management

See also
• Environment and economy
• Environmental taxes - latest developments
• Tax revenue statistics
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Environmental taxes - latest developments
Data from October 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Environmental tax revenue by type, EU-27,1995-2010 (million EUR and% TSC) - Source: Eurostat
(env_ac_tax)

Table 1: Environmental tax revenue in EU-27, 1995-2010(EUR 1 000 million) - Source: Eurostat (env_ac_tax)

Figure 2: Environmental taxes in percentage of TSC and GDP, 2010(%) - Source: Eurostat (env_ac_tax)

Figure 3: Environmental tax revenue by type, EU Member States, Norway and Iceland, 2010 (% of total
environmental tax revenue) - Source: Eurostat (env_ac_tax)
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Table 2: Environmental tax revenue in EU-27 in percentage of GDP and TSC 1995-2010 and comparison of
revised data with last year&#39;s time series - Source: Eurostat (env_ac_tax)

Figure 4: Environmental tax revenue in EU-27 Member States and Norway, 1995-2010 (% of TSC) - Source:
Eurostat (env_ac_tax)

Figure 5: Energy taxes, GDP and final energy consumption, EU-27, 1995-2010 (index 1995=100) - Source:
Eurostat (env_ac_tax) (nama_gdp_c) (nrg_100a) and INSEE
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Figure 6: GDP and energy intensity, EU-27, 1995-2010 (index 1995=100) - Source: Eurostat (nama_gdp_k)
(nrg_ind_332a)

Figure 7: Transport tax revenue and new vehicle registrations (passenger cars), EU-27, 2003-2010 - Source:
Eurostat (env_ac_tax); Association des Constructeurs Européens d&#39;Automobiles (ACEA)

Figure 8: Transport tax revenues and vehicle stock (passenger cars, goods vehicles, buses and coaches), EU-27,
1995-2010, index 1995=100 - Source: Eurostat (env_ac_tax); Commission services - Panorama of transport
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Figure 9: Energy taxes by paying economic activities in European Countries, 2009 (1), (%) - Source: Eurostat
(env_ac_taxind) (env_ac_taxind2)

Figure 10: Transport taxes by paying economic activities in European countries (1), 2009, (%) - Source: Eurostat
(env_ac_taxind) (env_ac_taxind2)
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Table 3: Environmental taxes by countries and by type of tax, 2010 (EUR and%) - Source: Eurostat
(env_ac_taxind)
This article presents the latest developments of four different types of environmental taxes (energy, transport,
pollution and resource taxes) in the European Union (EU) . The EU-27 raised around EUR 292 billion from
environmental taxes corresponding to 2.4% of gross domestic product (GDP)and 6.2% of taxes and social contributions (TSC) in 2010.
As a percentage of TSC, the trend of environmental taxes has been downward throughout the period 1995
to 2008 with environmental tax revenue dropping by 1 percentage point of TSC to 5.95% in 2008.
A brief rise to 6.24% occurred in 2009 due to the fall in government revenue which resulted from the financial
crisis. In 2010 the percentage again decreased to 6.19% of TSC.

Main statistical findings
Environmental taxes account for 6.2% of all revenues from taxes and social contributions in the
EU-27 - In 2010 environmental tax revenues in the EU-27 were EUR 292 billion

Energy taxes represent three quarters of EU-27 environmental tax revenue in 2010
Environmental taxes can be of four types: energy, transport, pollution and resource taxes. Energy taxes include
taxes on energy products (e.g. coal, oil products, natural gas and electricity) used for both stationary purposes
and transport purposes.
In 2010 almost 75% of all environmental taxes were energy taxes. By convention, CO2 taxes are also included
in this tax category since they are usually levied on energy products. Including CO2 taxes with pollution taxes
rather than energy taxes would distort international comparisons.
Transport taxes mainly include taxes related to the ownership and use of motor vehicles. In 2010, 21% of
EU-27 total environmental tax revenue came from transport taxes.
Pollution and resource taxes cover different types of taxes: taxes on the extraction of raw materials; on measured
or estimated emissions to air (e.g. NOx and SO2) and water; on noise and on the management of waste. Only
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4% of EU-27 total environmental tax revenue was raised by pollution and resource taxes in 2010.
Compared with 1995 environmental tax revenue has increased by more than EUR 100 billion , which is an
increase of 53%, but in percent of GDP (and TSC) they have declined (see Table 1). In comparison to GDP,
environmental tax revenue decreased since 1995 by 0.35 percentage points. Since 2003, environmental tax revenue as a share of GDP has continuously fallen, reaching a historical minimum of 2.34 in 2008.
The distribution of the tax types has remained roughly the same.

Environmental tax revenues in European countries in 2010
A vast majority of European countries showed levels of environmental tax revenue in a band ranging from 6 to
10% of TSC in 2010.
Only in Bulgaria and the Netherlands did more than 10% of TSC come from environmental taxes.
In Germany, Austria, Spain, Iceland, Belgium and France less than 6% of TSC was raised from environmental
taxes. The EU-27 average was 6.2%.
When comparing the environmental tax revenue to GDP most of the countries are in a range between 2 and
3% of GDP.
Denmark, the Netherlands and Slovenia have far higher ratios, with environmental tax revenue totalling between
3.6 and 4.0% of GDP.
Slovakia, Iceland, France, Lithuania and Spain are the only five countries where environmental taxes are less
than 2% of GDP.
When comparing the distribution of the different tax types across countries (see Figure 3), large differences
can be seen.
Many of the eastern European countries and Luxembourg raise 85% or more of their environmental tax revenue
from energy taxes.
This is due to the higher energy intensity of eastern European economies when compared to the EU-15 which
renders their tax bases larger than those in the EU-15. In Luxembourg the high share for energy taxes is due
to the high amount of road fuels sold in the country to non-residents which increases the tax base for energy
taxes compared to the other European countries.
At the other end of the scale, in Malta and Norway transportation taxes were almost as significant as energy taxes.
The Netherlands, Iceland and Estonia were the only countries in which pollution and resource taxes accounted
for more than 10% of total environmental tax revenue.
Detailed figures by country are available in Table 3

Revisions compared to last year’s collection
Compared to last year’s data collection (see Statistics in focus 67/2011 ), revisions of environmental tax data
were made. The main causes are revisions in national accounts, revisions of basic statistics or revisions of
methods. In comparison with last year’s data collection, the most significant revisions for the 2009 figures were
observed for Denmark (a decrease of 21% in total environmental taxes), France (16%), and Norway (6%).
These revisions were mainly due to improvements of the methodology to achieve greater comparability between countries (exclusion of taxes that did not fall under the scope of environmental taxes). For EU-27 these
revisions resulted in a decrease of 2% in total environmental taxes for 2009 (see Table 2).
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Comparing the evolution of environmental tax revenue in European countries
While environmental taxes as a share of GDP have converged to a level between 2 and 3% of GDP in most
European countries in the period from 1995 to 2010, the share of environmental tax revenue in% of TSC has
not followed the same trend.
Figure 4 shows the development of environmental taxes in relation to TSC throughout the EU-27. Most
eastern European countries record an increase in environmental tax revenue (in% of TSC) since 1995.
Even though there have been fluctuations in Lithuania, Germany and Hungary, the level in 2010 was about the
same as it was in 1995.
On the other hand, Portugal, Italy and Iceland observed a decrease of more than 30% compared to 1995.
The Netherlands is the only real exception to this trend with an increase of 14%.
In 1998, Malta and Slovenia showed notable peaks in the share of environmental taxes in relation to TSC,
as did Romania in 1999.
This was due mainly to changes in revenues from direct taxes and social security contributions paid by employers. There was also a major change in the tax system in Slovenia in 1999 when VAT replaced the previous sales
tax.

Main drivers for the evolution of environmental tax revenue
EU-27 energy tax revenues in% of GDP dropped by 15% in the period 1995-2010. Most of this decrease occurred
in the period 2003-2008 when GDP grew at a faster pace than energy tax revenue.
There are several possible reasons for the decoupling in the growth rates of energy tax revenue and GDP
in the EU-27.
Energy consumption had been growing more slowly than GDP, which could have been the result of higher
energy prices (oil more than doubled its price between 2003 and 2010) and energy efficiency policies.
The switch towards renewable energy may have eroded the tax base since renewable energies (for example
biofuels) are often taxed less or completely exonerated from taxation.
It would have been possible to balance the erosion of the tax base by an increase in energy tax rates. However,
governments may have been reluctant to increase tax rates or introduce new taxes on energy products because
of the already high price for households and businesses.
At the same time governments have started to put in place other mechanisms than taxes that affected energy demand (e.g. emission permits, etc.) – see Figure 5.
Energy intensity is the ratio between the gross inland consumption of energy and the gross domestic product (GDP) for a given calendar year.
The gross inland consumption of energy is calculated as the sum of the gross inland consumption of five energy
types: coal, electricity, oil, natural gas and renewable energy sources. The GDP figures are chain linked volumes
with reference year 2005. The energy intensity ratio is determined by dividing the gross inland consumption by
the GDP (see Figure 6).
Transport taxes are levied mainly on vehicles at the time they are sold (e.g. sales taxes) and then for every year they remain in circulation (e.g. circulation taxes).
Thus, the revenue from transport taxes tends to follow the dynamics of the vehicle stock. The stock of passenger
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cars, goods vehicles and buses and coaches has been growing in the period 1995-2009.
However, in 2007-2010 passenger car sales in the EU-27 slowed down due to the economic crisis (see Figure 7). In countries with high car sales taxes, an economic downturn can have a big impact on car sales and
therefore on revenues from such taxes.
Furthermore governments may have reduced sales and circulation taxes on vehicles in order to counterbalance the effects of the economic crisis.
These two factors could partly explain the reduction in transport tax revenue after 2007 (see Figure 8).

Who pays energy taxes
Eurostat collects data on environmental tax revenue (by tax category - energy, transport, pollution and resource
taxes) broken down by economic activities (tax payers). These detailed data become available later than the
overall revenue data. Thus the last reference year for which data is available is 2009.
In 2009 most of the revenue governments raised from environmental taxes came from households and businesses (in agriculture, fishing, mining and manufacturing industry, electricity supply, construction and services)
and around 3% from non-residents (see Figure 9).
Whenever these taxes cannot be attributed to one of the tax payer categories mentioned above, they fall
into the category ’not-allocated’.
On average, households paid just under half of the energy tax revenues collected by governments. Exceptions to this are the Czech Republic and Malta where households stand for around 18% of energy taxes.
Latvia has a relatively high share coming from agriculture (10%) and Malta from electricity and water supply
(15%) which is well above the average for these two industries.
The contribution of agriculture and fishing to total energy tax revenues was lower than 6% in all of the EU
Member States (and Norway), aside from Latvia and Lithuania (2008).
The share of energy taxes in the total revenue from environmental taxes differs widely across the countries
– for details see Table 3.

Who pays transport taxes?
Just like for energy taxes, the main contributors to transport tax revenue in 2009 were households, paying an
average of around 68% of all transport taxes, followed by some 16% by businesses (agriculture, fishing, mining,
manufacturing, electricity supply, construction and services).
The share paid by non-residents was negligible. The share paid by households was the highest in Spain and
Hungary where it was 85% and 82%. In most European countries, the transport industry paid less than 10%
of the transport taxes. The most important exception to this is Lithuania (see Figure 10), where the transport
industry alone paid almost 60% of transport taxes. The share of transport taxes in the total revenue from
environmental taxes is however very low in Lithuania - for details see Table 3.
In comparison with 2009, there is a rise of the share of transport taxes in total environmental taxes in Latvia
(48%), Lithuania (16%), Estonia and Finland (11%).

Data sources and availability
An environmental tax is a tax whose tax base is a physical unit (or a proxy of it) of something that has a proven
specific negative impact on the environment.
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Environmental taxes are identified as taxes in national accounts ( ESA 95 ) and consist of compulsory, unrequited payments, in cash or in kind, which are levied by general government or by the institutions of the
European Union. They fall within the following ESA 95 categories: taxes on production and imports (D.2),
current taxes on income, wealth, etc. (D.5), capital taxes (D.91).
Statistics on environmental taxes are produced according to the following categories: energy taxes, transport
taxes, pollution taxes, resource taxes.
The Eurostat publication ’ Environmental taxes - A statistical guide ’ includes detailed methodological guidance
for environmental tax statistics.
To supplement the definition of environmental taxes, a list of environmental tax bases was agreed upon in
1997 and slightly updated in 2011.
CO2-taxes are included under energy taxes rather than under pollution taxes. There are several reasons for
this. First, it is often not possible to identify CO2-taxes separately in tax statistics, because they are integrated
with energy taxes, e.g. via differentiation of mineral oil tax rates. In addition, they are partly introduced as
a substitute for other energy taxes and the revenue from these taxes is often large compared to the revenue
from the pollution taxes. Including CO2-taxes with pollution taxes rather than energy taxes would distort
international comparisons.
Taxes on extraction of oil and gas are often designed to capture the resource rent and do not influence prices
in the way that other environmental taxes do. For international comparison purposes such taxes should be
excluded from environmental tax statistics.
All other taxes on resource extraction (e.g. mining taxes) should be included.
Value added type taxes (VAT) are excluded from the definition of environmental taxes. This is mainly because of the special characteristics of this type of tax. VAT is a tax levied on all products (with few exceptions),
and it is deductible for many producers, but not for households. Because of this, it does not influence relative
prices in the same way that other taxes on environmental tax bases do.
Table 9 of the ESA 95 transmission programme gathers data on environmental taxes. Eurostat validates
and disseminates these data on its database, in the table ’env_ac_tax’.
Eurostat collects data on environmental taxes in a breakdown by economic activities and disseminates these
data on its database, in the tables ’env_ac_taxind’ and ’env_ac_taxind2’.
This annual data collection has been based so far on a Gentlemen’s Agreement.
Starting from 2013, Members States shall transmit data on environmental taxes according to the requirements
set out in the Regulation 691/2011 on European environmental economic accounts, adopted on 6 July 2011.
We have data only from Iceland (IS) and Norway (NO) from EFTA countries.
For country codes see here .

Context
Economic instruments for pollution control and natural resource management are an increasingly important
part of environmental policy in the EU Member States. The range of instruments that are available includes,
among others, environmental taxes, fees and charges, tradable permits, deposit-refund systems and subsidies.
Environmental taxes have been increasingly used to influence the behaviour of economic operators, whether
producers or consumers. The EU has increasingly favoured these instruments because they provide a flexible
and cost-effective means for reinforcing the polluter-pays principle and for reaching environmental policy objectives. The use of economic tools for the benefit of the environment is promoted in the 6th environment action
programme (EAP) , the renewed EU sustainable development strategy and the Europe 2020 strategy .
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Further Eurostat information
Publications
• Environmental taxes account for 6.2% of all revenues from taxes and social contributions in the EU-27 Statistics in focus 53/2012
• In 2009, EU-27 environmental tax revenue rose to 2.4% of GDP - Statistics in focus 67/2011
• Distribution of environmental taxes in Europe by tax payers in 2007 - Statistics in focus 67/2010
• Environmental taxes in the European economy 1995-2003 - Statistics in Focus 1/2007
• Tax revenue in the European Union, 2012
• Taxation trends in the European Union - Data for the EU Member States, Iceland and Norway, 2012
• Key figures on Europe - 2012 edition - Pocketbook, 2012
• Energy, transport and environment indicators - Pocketbook, 2009
• Environmental statistics and accounts in Europe - Statistical books, 2010

Main tables
• Environment , see:
Environmental Accounts
Total environmental tax revenues as a share of total revenues from taxes and social contributions
Total environmental tax revenues as a share of GDP

Database
• Environment , see:
Environmental Accounts
Environmental tax revenue
Environmental taxes by industry (NACE A31)

Dedicated section
• Environmental Accounts

Methodology / Metadata
• Environmental taxes by economic activity (ESMS metadata file - env_ac_taxind_esms)

Source data for tables and figures (MS Excel)
Environmental taxes: tables and figures
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Other information
• European Environment Agency (EAA)
• Effectiveness of environmental taxes and charges for managing sand, gravel and rock extraction in selected
EU countries , Copenhagen, 2008
• Environmental Taxes - Implementation and Environmental Effectiveness , Copenhagen, 1996
• Environmental taxes - Recent developments in tools for integration , Copenhagen, 2000
• Market-based instruments for environmental policy in Europe , Copenhagen, 2005
• Regulation (EU) No 691/2011 of the European Parliament and of the Council of 6 July 2011 on European
environmental economic accounts

External links
• European Commission
• Environment - Policies
• Energy - Energy policy for a competitive Europe
• Mobility and Transport - Keeping Europe moving
• Taxation and Customs Union
• OECD/EEA database on instruments used for environmental policy and natural resources management

See also
• Environmental taxes
• Environment and economy
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Material flow accounts
Data from April 2012, most recent data: Further Eurostat information, Main tables and Database .
Eurostat ’s economy-wide material flow accounts (EW-MFA) constitute a comprehensive data framework systematically recording the inputs of materials to European economies in a detailed breakdown by material
categories such as fossil energy carriers, biomass , metal ores etc.
Various indicators are derived from the EW-MFA accounting framework – most prominently domestic material consumption (DMC) which is currently related to GDP in order to monitor resource productivity in the
context of the Europe 2020 strategy .

Figure 1: Direct materials available to EU-27 economies and how they are used, 2009 (tonnes per capita)Source:
Eurostat (env_ac_mfa) (demo_gind)

Figure 2: Development of DEU, IMP and EXP, EU-27 2000-2009 (Index 2000=100)Source:
(env_ac_mfa) (demo_gind)
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Table 1: Development of DMI, DEU, IMP and EXP, EU-27 2000-2009Source: Eurostat (env_ac_mfa)
(demo_gind)

Figure 3: Resource Productivity (GDP/DMC), EU-27, 2000-2009 (EUR per kg) (1)Source:
(env_ac_mfa)

Eurostat

Figure 4: Resource Productivity in comparison to GDP and DMC, EU-27, 2000-2009 (Index 2000=100)Source:
Eurostat (env_ac_mfa) (nama_gdp_k)
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Figure 5: Domestic Material Consumption (DMC) by main material categories, EU-27, 2009 (tonnes per
capita)Source: Eurostat (env_ac_mfa) (demo_gind)

Figure 6: Domestic Material Consumption (DMC) by main material categories, EU-27, 2000-2009 (Index
2000=100)Source: Eurostat (env_ac_mfa)

Table 2: Domestic Material Consumption (DMC) by main material categories, EU-27, 2000-2009 (tonnes per
capita)Source: Eurostat (env_ac_mfa) (demo_gind)
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Figure 7: DMC by country and main material category, 2009 (tonnes per capita)Source: Eurostat (env_ac_mfa)
(demo_gind)

Table 3: Resource Productivity by countries, 2009 (EUR per kg)Source:
(env_ac_mfa) (demo_gind)

eurostat
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Figure 8: DMC versus GDP, cross country comparison, 2009 (Outliers excluded: Ireland, Luxembourg,
Malta)Source: Eurostat (nama_gdp_c) (env_ac_mfa) (demo_gind)

Table 4: DMC by countries and main material categories, 2009 (tonnes per capita)Source:
(env_ac_mfa) (demo_gind)
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Figure 9: Main material categories by their share of total DMC by countries, 2009 (%)Source: Eurostat
(env_ac_mfa)

Figure 10: DMC – annual change rates averaged over the period 2000-2009 by countries (%)Source: Eurostat
(env_ac_mfa)
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Table 5: DMC - average annual change rates 2000-2009 by main material categories and countries (%)Source:
Eurostat (env_ac_mfa)

Table 6: Resource Productivity by countries, 2000-2009 (EUR per kg indexed to 2000=100) (1)Source: Eurostat
(env_ac_mfa)
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Figure 11: Direct physical imports and exports by main material categories, EU-27, 2000-2009 (tonnes per
capita)Source: Eurostat (env_ac_mfa) (demo_gind)

Figure 12: Extra-EU imports by stage of manufacturing, EU-27, 2000-2009 (tonnes per capita)Source: Eurostat
(env_ac_mfa) (demo_gind)
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Figure 13: Extra-EU exports by stage of manufacturing, EU-27, 2000-2009 (tonnes per capita)Source: Eurostat
(env_ac_mfa) (demo_gind)

Figure 14: Intra-EU exports by stage of manufacturing, EU-27, 2000-2009 (tonnes per capita)Source: Eurostat
(env_ac_mfa) (demo_gind)
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Figure 15: Physical extra EU trade by main material categories, EU-27, 2009 (tonnes per capita)Source: Eurostat (env_ac_mfa) (demo_gind)

Figure 16: Physical trade balance (imports minus exports) by countries, 2009 (tonnes per capita)Source: Eurostat (env_ac_mfa) (demo_gind)
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Table 7: Degree of dependency on extra EU-27 imports of each material category across countries, 2009
(%)Source: Eurostat (env_ac_mfa)

Figure 17: Direct and indirect materials (raw material equivalents) available to EU economies and how they
are used (tonnes per capita)Source: Eurostat (env_ac_mfa) (demo_gind)
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Figure 18: Comparison DMI vs. RMI and DMC vs. RMC by main material categories, EU-27 2009 (tonnes
per capita)Source: Eurostat (env_ac_mfa) (demo_gind)

Figure 19: Imports and exports in RME by main material categories, EU-27 2009 (tonnes per capita)Source:
Eurostat (env_ac_mfa) (demo_gind)

Main statistical findings
Direct material flow accounts
Direct material flow accounts present the amounts of materials (excluding water and air) that are physically
available to EU-27 economies. These direct material flows comprise the extractions of materials inside the EU
national economies and the physical imports (i.e. the mass weight of goods imported).
The following identity expresses the direct supply of materials (excluding water and air) to EU-27 economies:Domestic
Extraction Used (DEU) + Imports (IMP) = Direct Material Input (DMI)
The domestic extraction used (DEU) is the aggregated amount of all materials (excluding water and air)
extracted inside the national economy. For the aggregated EU-27 economy the DEU amounted to 12.5 tonnes
per capita in the year 2009.
It is complemented by physical Imports (IMP) of products – measured as their mass weight when crossing
the border. Imports into the aggregated EU-27 economy were around 3 tonnes per capita in 2009.
Imports together with DEU form an indicator termed direct material inputs (DMI), i.e. the amount of materials
(excluding water and air) actually available to the EU-27 economy as a physical basis for domestic production
activities. In 2009 DMI was 15.5 tonnes per capita for the aggregates EU-27 economy.
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The DMI can be regarded from a use perspective too – distinguishing two components: the exports (EXP)
and the domestic material consumption (DMC).
With 1 tonne per capita, the mass weight of exported products (EXP) out of the EU-27 economy was considerably lower than that of Imports.
The remaining materials constitute the actual direct consumption of material (excluding water and air) by
resident units and are termed domestic material consumption (DMC).
In 2009 the DMC amounted 14.6 tonnes per capita in the aggregated EU-27 economy. In comparison, the
average global DMC is estimated to be around 10 tonnes per capita.
The following identity expresses how materials are used that are directly made available to EU economies:
Direct Material Input (DMI) = Direct Material Consumption (DMC) + Exports (EXP)
Figure 1 shows for the year 2009 the full account of thedirect material flows– i.e. the supply ofdirect materials and how they are used.

Time trends of EU’s direct material flows
The generic components of the direct material flow accounts developed slightly different over the last decade
(see Figure 2 and Table 1).
The most obvious pattern is that the trade components (IMP and EXP) increased whilst the DEU more
or less remained at the same level. This indicates that the direct supply and use of materials is increasingly
interwoven with the global economy.
Secondly, the direct supply and use of materials seems to be influenced by economic cycles. It dropped slightly
in the early 2000 years and significantly in the economic crisis in the year 2009. As it is shown in Table 2, the
development of bulk materials such as energy and construction materials play a major role as the demand for
those is sensitive towards economic cycles.

Resource productivity
The DMC indicator (domestic material consumption) is currently related to GDP in order to monitor resource
productivity in the context of the Europe 2020 strategy (see also European Commission ).
Resource productivity – measured as the volume of gross domestic productat market prices (GDP) over DMC –
of the EU-27 economy increased from 1.33 EUR/kg of DMC in 2000 to 1.55 EUR/kg in the year 2009 (see Figure
3). This corresponds to an average annual increase of about 1.6%. The average annual resource productivity
growth rate was slightly above the volume growth rate of the GDP (around 1.2%) during the reported period.
In 2009 there was a big increase in resource productivity caused by a fall of 11% in DMC.
However, the development of EU’s resource productivity over time has not been steady also because the last
year of the reporting period was a year of economic recession (see Figure 4). After a constant increase between
2000 and 2003, resource productivity dropped significantly in 2004. From there, it continued its constant growth
path until 2008, after which, from 2008 to 2009, it leapt from 1.43 to 1.55 EUR/kg. The economic crisis in
2009 affected the material intensive industries of manufacturing and construction much more than the services
industries. The DMC declined by more than 11% between 2008 and 2009, i.e. dropping much more than GDP
(see Figure 4). This decline was mainly determined by bulk materials such as construction and energy materials
(see Table 2).
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Composition of EU’s DMC
A more disaggregated analysis of DMC conveys the relative significance of various materials and the related
implications – and their potential for re-use, recovery or recycling.
The DMC of the aggregated EU-27 economy is dominated by bulk minerals (see Figure 5) – about half of
the 14.6 tonnes per capita in 2009 are made up by sand &amp; gravel (4.6 tonnes per capita) and other nonmetallic minerals such as natural stones, clay etc. (2.7 tonnes per capita). With 3.5 tonnes per capita fossil
energy materials make up around one fourth. Crop residues &amp; grazed biomass (1.5 tonnes per capita) and
other biomass (1.9 tonnes per capita) together contribute another fourth. Metal ores constitute the smallest
category with 0.4 tonnes per capita.
The single material categories of DMC have been developing differently (see Figure 6 and Table 2).
Most pronounced has been the development of non-metallic minerals and products thereof which is quantitatively important with around 3 tonnes per capita and assumingly closely related to construction activities. It
increased by more than 35% between 2000 and 2008 and shows a sharp decline in 2009.
Sand &amp; gravel decreased to 4.7 tonnes per capita in 2002/2003, increased to 3.3 tonnes per capita in
2007/2008 to drop again in 2009 to 2.7 tonnes per capita.
Fossil energy materials remained rather stable until 2008 and dropped from 3.8 to 3.5 tonnes per capita in
2009.
Metal ores and products thereof – although quantitatively less relevant – showed the sharpest decline in 2009
The other biomass related categories more or less fluctuated around their average over the period 2000-2009
indicating that they might be less determined by economic cycles but rather by climate conditions.

Cross country comparisons of DMC
Per capita levels For the aggregated EU-27 the per capita level of DMC was 14.6 tonnes in 2009. There are
differences in quantities and composition of DMC between Member States representing different consumption
rates, living standards, and economic structures and development stages.
Figure 7 shows these differences – the majority of Member States however are in a range of +/-5 tonnes of
the EU-27 average, i.e. lie between 10 and 20 tonnes DMC per capita. Malta constitutes an outlier at the
bottom assumingly due to its limited domestic material resources and hence more imports which tend to be
much lighter than domestic extractions. The outliers Cyprus, Finland, and Ireland show extraordinarily high
consumption of sand and gravel and other non-metallic minerals suggesting high construction activity. There is
no outstanding parameter which clearly explains the level of DMC per capita. Population density may explain it
at least partly. More densely populated countries such as e.g. the Netherlands, the United Kingdom, Germany,
and Italy tend to consume somewhat lower amounts than the EU-27 average.
Also the standard of living, i.e. the level of GDP per capita, does not clearly explain the levels of material
consumption (see Table 3 and Figure 8). There are five low-income countries at or below EU’s average DMC
(Latvia, Lithuania, Hungary, Slovakia, Greece). However, there are also five high income countries (Spain, Italy,
France, the United Kingdom and the Netherlands) with also lower DMC.

Resource productivity Resource productivity – measuring how much economic value added is created per
unit of material resources – varies considerably across countries. For comparisons across countries, resource productivity is measured as gross domestic product (GDP) expressed in PPS over domestic material consumption
(DMC). In 2009, this resource productivity amounted to 1.60 PPS/kg for the aggregated EU-27 economy. The
ratio varies considerably across Member States from 0.55 PPS/kg in Romania up to 3.28 PPS/kg in the Netherlands. The graph in Figure 8 plotting DMC against GDP reveals that the variation in resource productivity
is partly influenced by different GDP levels or stages of economic development. Figure 8 shows that countries
can be roughly divided into two groups as regards GDP levels and resource productivity: the first countries
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group with GDP above 20000 PPS/capita also shows higher resource productivities. The second group with
GDP levels below 20000 PPS/capita shows lower resource productivities. But for both country groupings, we
find DMC more or less in the same range of about 10-23 tonnes/capita (excluding outliers such as e.g. Ireland,
Luxembourg and Malta).

Composition The composition of DMC by main material categories varies considerably across countries (see
Table 4). Obviously, the composition is influenced by domestic extraction and hence depending on the natural
endowment with material resources. The latter may form an important structural element of the respective
national economy.
Member States with high per capita tonnages ofbiomass include Finland, Sweden and Lithuania – all of
which economies where forestry plays a major role. Member States with huge amounts offossil fuels comprise
Estonia (oil shale), Greece, Czech Republic and Germany (lignite), Denmark (natural gas and crude oil) and
Finland (peat). Bulgaria and Sweden are characterised by significantmetal ore consumption due to their mining industries.Minerals constitute significant parts of DMC in countries such as Ireland, Romania and Finland
suggesting high construction activity levels.

Trends There is a diverse pattern of material consumption trends in the EU. Larger and "older" Member
States show a general decreasing trend, while smaller and "newer" Member States show an increasing trend
(see Figure 10).
When looking at the trends of single material components of DMC across countries, the picture is diverse
too (see Table 5). For the EU-27 as a whole, sand and gravel and fossils contributed mainly to a decreasing
trend. The larger and "older" Member States tend to have a general decreasing trend as well, mainly caused
by sand and gravel and other non-metallic minerals. Many of the "newer" Member States have an increasing
trend of DMC over the period 2000-2009 in more or less all material categories.
Starting from the year 2000 the Member States’ resource productivity developed quite differently (see Table 6). As a reference, the aggregated EU-27 economy increased resource productivity by around 17% in the
period 2000-2009.
Countries performing significantly above EU-27 average include the Czech Republic, Latvia, the Netherlands,
Luxembourg and the United Kingdom. Countries where resource productivity decreased are Romania, Cyprus,
Estonia, Ireland and Portugal.
The development trajectories for the period 2000-2009 are more heterogeneous for those Member States who
joined the EU after 2004 where we find extremes such as Romania (decrease by 40%) and Latvia (increase
by 56%). The other Member States developed in a more narrow range between -4% (Ireland) and +41% (the
Netherlands).

Direct physical trade
In direct physical terms the EU-27 imports four times more than it exports The EU’s physical trade
with the rest of the world – measured as the direct mass weight of traded goods – reveals a clear and consistent
pattern (see Figure 11). With around 3.1 tonnes per capita, imports are four times bigger than exports with
0.7 tonnes per capita.
In a breakdown by main material categories, this asymmetry is dominated by fossil fuels with imports of
more than 2 tonnes per capita. The direct physical imports and exports of goods are also broken down by stage
of manufacturing (see Figure 12, Figure 13, and Figure 14).
The extra-EU-trade in finished and semi-finished goods is more or less balanced. However the EU-27 imports 10-12 times more raw products from the rest of the world than it exports (see Figure 12 and Figure 13).
The patterns show certain dependency on the rest of the world for raw materials. Obviously, the EU-27
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transforms low value raw products into high value finished products.
Both, physical imports and exports increased until 2007/2008 and decreased in the economic crisis year 2009.
The direct physical trade between EU Member States is of the same order of magnitude as the imports from the
rest of the world – around 3 tonnes per capita (see Figure 14). The biggest single category traded within EU-27
is finished goods (about 40%) indicating the importance of the European single market as a sales market for
products produced in the EU. With slightly more than 30% raw materials also constitute an important share
of intra EU-27 trade suggesting that the available material resources are shared amongst EU Member States,
most notably agricultural products.

Physical trade balance The direct physical trade balance (imports minus exports) of the EU-27 economy
with the rest of the world is illustrated in Figure 15 for the main material categories. Most obvious is the
negative trade balance for fossil fuels. Figure 16 shows the physical trade balance (total imports minus total
exports) for all Member States. The majority of Member States imports more than it exports (=net importers)
– most of which in a reasonable range around the EU-27 average. There are four Member States with very high
net imports of above 4 tonnes per capita.
Net exporting countries are Latvia, Estonia (wood) and Sweden (metal ores).
The picture changes when considering only the trade balance with the rest of the world, i.e. extra EU-27
trade (see second bar in Figure 16). Certain countries have a higher extra EU-27 trade balances compared to
their total trade balance (e.g. the Netherlands, Lithuania, Hungary or Czech Republic). For some Member
States the total trade balance is positive whereas the extra EU 27 trade balance is negative (e.g. Luxembourg,
Malta).

Import dependency by main material categories – country comparison The EU-27 as an aggregate
and most of their Member States are dependent on imports from the rest of the world to meet their direct
material demand. Table 7 shows the degree of dependency broken down by material categories for each Member
State and the EU-27 as a total.
The EU-27 economy as a total is highly dependent on extra EU-27 imports of metal ores (58% of DMI)
and fossil energy carriers (56% of DMI). There are even Member States where the import dependency for fossil
energy carriers is above 80% (Spain, Italy and Lithuania). On the other hand, other countries show very little
import dependency for fossil energy carries such as e.g. Estonia and Poland.

Indirect material flows – towards a global perspective
One drawback of the indicators DMC and DMI is their ’asymmetry’:

• they measure the domestic extraction of material resources in tonnes of gross ore (or gross harvest);
• whereas the imports and exports are measured in mass weight of goods crossing the boundary independent
of how far the traded products have been processed.
A more comprehensive picture on the "material footprints" of imports and exports can be obtained when converting the traded goods into their raw material equivalents (RME), i.e. amounts of domestic extraction used
(DEU) required to provide the respective traded goods.
Eurostat has developed a model to estimate the RME of imports and exports for the aggregated EU-27 economy.
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Accounts including indirect material flows of trade Figure 17 presents an extended material flow account taking into consideration the global raw material extractions induced through imports and exports of
goods in and out the EU-27 economy.
The first bar on the left shows, next to the domestic extraction used (DEU), the imports expressed or converted
into their raw material equivalents (IMP_RME), i.e. into equivalents of domestic extractions that have been
induced in the rest of the world to produce the respective good. The latter are estimated at 6.3 tonnes per
capita for the year 2009. This is significantly more than the pure mass weight of the imported goods (3 tonnes
per capita, see and compare with Figure 1).
The following identity expresses the supply of materials in RME to EU economies:
Domestic Extraction Used (DEU) + Imports in RME (IMP_RME) = Raw Material Input (RMI)
Domestic extraction used (DEU) and Imports in raw material equivalents form the indicator raw material
input (RMI): it is estimated at 18.9 tonnes per capita for the year 2009 and the aggregated EU-27 economy.
From a use perspective there are two main components to be distinguished: Exports in raw material equivalents
(EXP_RME) are subtracted from the RMI in order to derive the raw material consumption (RMC) indicator.
The RMC indicator expresses the amount of globally and domestically induced raw material extractions associated to EU’s consumption.
Raw Material Input (RMI) = Direct Material Consumption (DMC) + Exports in RME (EXP_RME)
Eurostat estimates the exports in RME to amount to 3.6 tonnes RME per capita which is almost half of
the imports in RME.
The RMC is estimated at 15.2 tonnes RME per capita for the EU-27 and the year 2009.

Comparison DMI-RMI and DMC-RMC Figure 18 presents a comparison of the direct material indicators
(DMI and DMC) with the respectively extended indicators in raw material equivalents (RMI and RMC).
The RMI per capita is 3.3 tonnes higher than the DMI. This difference is due to the category of metal ores
and products thereof. The imports of goods assigned to this category have huge "material backpacks". The
amounts of gross metal ores required to produce products from this category are several times higher than the
product’ mass weight.
The difference between DMC and RMC is comparably small as the exports in raw material equivalents are
deducted.

Imports and exports in RME - composition by materials and trends The imports in RME are dominated by fossil energy carriers and metal ores making up roughly 90%. The exports in RME are also dominated
by these two categories, however there share is significantly less with roughly 50-60%.
Over the period 2000-2008 the composition of imports and exports in RME did not change much. Both
dropped in 2009 due to the economic crisis.

Data sources and availability
Eurostat collects economy-wide material flow accounts from all EU Member States, Norway, Switzerland and
the candidate countries via an electronic questionnaire . The EW-MFA Questionnaire comprises mainly the
direct material flow accounts with the components: domestic extraction used (DEU), imports (IMP), and exports (EXP). These components enable the derivation of the indicators DMC (domestic material consumption)
and DMI (direct material input). The data sources national statistical institutes employ for the compilation of
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these accounts may differ in scope and quality between countries.
With the year 2013 Regulation (EU) 691/2011 on European Environmental Economic Accounts enters into
force based on which the EW-MFA Questionnaire is send out every year asking for data up to T-24 months.
The indirect material flow indicators such as RMC and RMI are not subject to above legal base. They are
estimated by Eurostat - only for the aggregated EU-27 - based on a complex environmentally extended InputOutput model. Further information can be found here .

Context
Environmental accounts are one statistical means to try to measure the interplay between the economy and
the environment in order to see whether current production and consumption activities are on a sustainable
path of development. Measuring sustainable development is a complex undertaking as it has to incorporate
economic, social and environmental indicators without contradiction. The data obtained may subsequently
feed into political decision-making, underpinning policies that target both continued economic growth and
sustainable development, for example, initiatives such as the Europe 2020 strategy, which aims to achieve a
resource-efficient, low-carbon economy for the EU by 2020.
In order to have such a holistic view of the various aspects of sustainable development, the existing framework
for measuring the economy – in other words, the system of national accounts – is supplemented by satellite
systems representing environmental or social indicators. These satellite accounts are largely developed using the
same concepts, definitions, classifications and accounting rules as the national accounts, bringing environmental
or social data together with economic data in a coherent and comparable framework. Thus, environmental
accounts serve to enhance the understanding of pressures exerted by the economy on the environment.
The need to supplement existing information on the economy with environmental indicators has been recognised in a European Commission Communication titled ’ GDP and beyond ’ (COM(2009)433). Furthermore,
similar recommendations have been made within a report by the Commission on the measurement of economic
performance and social progress , an initiative of the French government. The recommendations made support
the expansion of the statistical understanding of human well-being by supplementing economic indicators such
as GDP with additional information, including physical indicators on the environment.

Further Eurostat information
Publications
• EU’s Resource Productivity on the increase - Statistics in focus 22/2012
• European countries required more materials between 2000 and 2007 -Statistics in focus 9/2011
• Environmental statistics and accounts in Europe - 2010 edition

Main tables
• Environment (t_env) , see:
Environmental accounts (t_env_acc)

Database
• Environment (env) , see:
Environmental accounts (env_acc)
Physical flow and hybrid accounts (env_acp)
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Dedicated section
• Environmental accounts

Other information
• Economy-wide material flow accounts compilation guide 2012
• Economy-widematerialflow accounts questionnaire 2012
• Economy-wide material flow accounts compilation guide 2009
• Economy-Wide Material Flow Accounts Questionnaire 2009
• Sustainable development indicators

Source data for tables and figures (MS Excel)
• Material flow accounts: tables and figures

See also
• Environment and economy
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Environment and forestry

683

Biodiversity statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Protected areas for biodiversity - sufficiency of sites, 2010(%) - Source: EEA/European topic centre
on biodiversity, Eurostat (env_bio1)

Figure 2: Common bird indices, EU, 1990-2010 (1)(aggregated index of population estimates of selected groups of
breeding bird species, 1990=100) - Source: EBCC/RSPB/BirdLife/Statistics Netherlands, Eurostat (env_bio2)
Biodiversity – a contraction of biological diversity – encompasses the number, variety and variability of living
organisms, including mankind. Preventing a loss of biodiversity is important for mankind, given that humans
depend on the natural richness of the planet for the food, energy, raw materials, clean air and clean water
that make life possible and drive economies and societies. As such, a reduction or loss of biodiversity may not
only undermine the natural environment but also economic and social goals. The challenges associated with
preserving biodiversity have made this topic an international issue. This article examines two indicators for
biodiversity in the European Union (EU) – namely, information on protected areas and bird populations.

Main statistical findings
Habitats
Areas protected for the preservation of biodiversity are proposed by the Member States under the EU’s Habitats
Directive ; they are indicated as a percentage of the total area of each country. About 14% of the EU-27 ’s
territory was proposed for protection under the Habitats Directive as of 2010. Additional areas were proposed
for protection under the Birds Directive. Since there is some overlap between the two types of protected areas,
the joint area for both Directives is estimated to amount to approximately 18% of the EU-27’s total terrestrial
area. Figures for the Member States show that areas protected under the Habitats Directive range between 31%
of the total terrestrial area of Slovenia and 30% of that in Bulgaria to less than 10% in France, the Netherlands,
Denmark or the United Kingdom. In general, these protected areas adequately cover the biogeographical regions
present in the Member States, with an EU-27 average of 89% of sufficiently covered species and habitats in
2010; using this measure, only Cyprus reported less than 50% sufficiency – see Figure 1.
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Birds
Between 1990 and 2000 there was a general downward trend in the abundance of both common farmland and
common forest species of birds – see Figure 2. This downward path continued for farmland species, with a
relatively steep decline (-25% between 1990 and 2010) in the number of common farmland birds; much of this
development may be attributed to changes in land use and agricultural practices. While the reduction in numbers of common forest birds declined by 19% between 1990 and 2000 across the EU, recent years have seen a
recovery in forest bird numbers, with the index rising from a relative low of 81 to reach 88 by 2010. The index
of all common bird species was relatively stable from 1995 to 2010, some 6% to 12% below its 1990 level; it
stood at 89 in 2010.

Data sources and availability
Habitats
Annual data are available on areas protected under the Habitats Directive. The data are presented as the
percentage of compliance with the obligation to protect habitats and species that are typical for the wider
biogeographical regions of the EU. The indicator is based on the extent of the area proposed by countries for
the protection of natural and semi-natural habitats, wild fauna and flora according to annexes I and II of the
Habitats Directive. The index of sufficiency measures the extent to which sites of Community importance proposed by the Member States adequately cover the species and habitats listed in those annexes, in proportion to
the share of the biogeographical region that falls within the territory of the country.

Birds
Birds are considered good proxies for measuring the diversity and integrity of ecosystems as they tend to be
near the top of the food chain, have large ranges and the ability to move elsewhere when their environment
becomes unsuitable; they are therefore responsive to changes in their habitats and ecosystems.
The bird indicators presented in this article measure trends of bird populations. They are designed to capture the overall, average changes in population levels of common birds to reflect the health and functioning of
the ecosystems they inhabit. The population index of common birds is an aggregated index (with base year
1990 or the first year the Member State entered the scheme) of population trend estimates for a selected group
of common bird species. Indices are calculated for each species independently and are then combined to create
a multi-species EU indicator by averaging the indices with an equal weight using a geometric average ; indices
rather than bird abundance are averaged in order to give each species an equal weight in the resulting indicator.
The EU index is based on trend data from 20 Member States (Greece, Cyprus, Lithuania, Luxembourg, Malta,
Romania and Slovenia, not available), derived from annually operated national breeding bird surveys collated
by the Pan-European Common Bird Monitoring Scheme (PECBMS); these data are considered as a good proxy
for the whole of the EU-27.
Three different indices are presented:

• common farmland birds (37 species);
• common forest birds (33 species);
• all common birds (148 species).
For the first two categories, the bird species have a high dependence on agricultural or on forest habitats in the
nesting season and for feeding. Both groups comprise both year-round residents and migratory species. The
aggregated index comprises farmland and forest species together with other common species that are generalists,
meaning that they occur in many different habitats or are particularly adapted to life in cities.
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Context
Many aspects of the natural environment are public goods, in other words, they have no market value or price.
As such, the loss of biodiversity can often go undetected by economic systems. However, the natural environment also provides a range of intangibles, such as the aesthetic pleasure derived from viewing landscapes and
wildlife, or recreational opportunities. In order to protect this legacy for future generations, the EU seeks to
promote policies in a range of areas to ensure that biodiversity is protected through the sustainable development
of, among others, agriculture, rural and urban landscapes, energy provision and transport.
Biodiversity strategy in the EU is based on the implementation of two landmark Directives, the Habitats
Directive (92/43/EEC) of 21 May 1992 and the Birds Directive (79/409/EEC) of 2 April 1979. Implementation
of these Directives has involved the establishment of a coherent European ecological network of sites under the
title Natura 2000 . In July 2012, Natura 2000 counted around 26400 sites and a land area of 768000 km² (and
an area of 986000 km² including marine sites) where plant and animal species and their habitats were protected.
Establishing the Natura 2000 network may be seen as the first pillar of action relating to the conservation of
natural habitats and the EU seeks to expand Natura 2000 in the coming decades. However, EU legislation also
foresees measures to establish a second pillar through strict protection regimes for certain animal species (for
example, the Arctic fox and the Iberian lynx, both of which are under serious threat of extinction).
In 1998, the EU adopted a biodiversity strategy. Four action plans covering the conservation of natural resources, agriculture, fisheries, and economic and development cooperation were subsequently agreed as part of
this strategy in 2001. The European Commission released a Communication ((2006) 216 final) on ’ halting
the loss of biodiversity by 2010 – and beyond ’; this underlined the importance of biodiversity protection as a
pre-requisite for sustainable development and set out an action plan which addressed the challenge of integrating
biodiversity concerns into other policy areas.
In May 2011 the European Commission adopted the Communication ’ Our life insurance, our natural capital: an EU biodiversity strategy to 2020 ’ (COM(2011) 244 final); this aims to halt the loss of biodiversity and
ecosystem services in the EU by 2020. There are six main targets and 20 actions to help reach this goal. Biodiversity loss is seen as a considerable challenge in the EU, with around one in four species currently threatened
with extinction and 88% of fish stocks over-exploited or significantly depleted. The six targets cover:

• full implementation of EU nature legislation to protect biodiversity;
• better protection for ecosystems and more use of green infrastructure;
• more sustainable agriculture and forestry;
• better management of fish stocks;
• tighter controls on invasive alien species;
• a bigger EU contribution to averting global biodiversity loss.
The strategy is in line with two commitments made in March 2010:

• the 2020 headline target – halting the loss of biodiversity and the degradation of ecosystem services in the
EU by 2020, and restoring them insofar as feasible, while stepping up the EU’s contribution to averting
global biodiversity loss;
• the 2050 vision – which foresees that by 2050, the EU’s biodiversity and the ecosystem services it provides
– its natural capital – are protected, valued and appropriately restored for biodiversity’s intrinsic value,
and for their essential contribution to human well-being and economic prosperity, and so that catastrophic
changes caused by the loss of biodiversity are avoided.
The strategy is also in line with global commitments made in Nagoya (Japan) in October 2010, in the context
of the Convention on biological diversity, where world leaders agreed a package of measures to address global
biodiversity loss over the coming decade; at the time of writing (September 2012) there were 92 signatories to
this United Nations protocol, while five countries had already ratified it.
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Further Eurostat information
Publications
• Forestry in the EU and the world
• Environmental statistics and accounts

Main tables
• Environment (t_env) , see:
Biodiversity (t_env_biodiv)

Database
• Environment (env) , see:
Biodiversity (env_biodiv)
Protected Areas for biodiversity: Habitats Directive (env_bio1)
Protection of natural resources - Common bird index (env_bio2)
Fish catches from stocks outside of ’safe biological limits’ (env_biofish1)

Source data for tables and figures (MS Excel)
• Biodiversity statistics: tables and figures

Other information
• Communication ’ Our life insurance, our natural capital: an EU biodiversity strategy to 2020 ’ (COM(2011)244)
• Communication ’ Halting the loss of biodiversity by 2010 - and beyond - Sustaining ecosystem services
for human well-being ’ COM(2006)216 final
• Directive 79/409/EEC (’Birds Directive’) of 2 April 1979 on the conservation of wild birds
• Directive 92/43/EEC (’Habitats Directive’) on the conservation of natural habitats and of wild fauna and
flora

External links
• EBCC - European Bird Census Council
• European Commission - Environment - Biodiversity &amp; Nature
• Convention on Biological Diversity (UNEP - United Nations Environment Programme)

See also
• Agri-environmental statistics
• Climate change statistics
• Fertiliser consumption and nutrient balance statistics
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Chemicals - Monitoring REACH with indicators
Since June 2007, REACH , the new European Union (EU) Regulation on theR egistration,E valuation,A uthorisation and restriction ofCH emicals’, is in force. The major objective of REACH is to ensure a high level of
protection for human health and the environment, by increasing knowledge about the hazardous properties of
chemicals.
Eurostat has, in collaboration with the services responsible for environment and for industry of the European Commission , published a baseline study , providing a set of indicators that will monitor the effectiveness
of REACH.
This article provides an overview of the methodology and the indicators developed, illustrated by figures.

Figure 1: The REACH baseline study - a tool to monitor the new EU policy on chemicals

Main statistical findings
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Background
Previous work carried out by Eurostat in the field dates back to the period from the mid-1990s to 2000 when
some Environmental Pressure Indicators (EPI) related to chemicals were developed. One of the recent priorities
of Eurostat has been the development of indicators on toxic and environmentally harmful chemicals in order to
be able to measure progress towards the headline objective for ’public health’ established in the EU - Sustainable
Development Strategy and the 6th EU Environment Action Programme .
The European Commission and scientific experts expressed the need for developing a baseline before REACH
came into force, and an instrument to monitor the effectiveness of REACH. To do so Eurostat proposed the
development of a set of risk-based (and not damage-based) indicators. A REACH Baseline Study with the
aim of setting the baseline 2007 of the potential risk for consumers, workers, and the environment was carried
out. With the developed methodology, the calculations of the potential risks will be repeated for the 5-year
assessment of REACH due in June 2012.
The baseline study has set up an indicator set which will allow the effects of REACH to be monitored (ensuring
a high level of protection of human health and the environment as well as enhancing innovation of safer chemicals). It presents a baseline of the (potential) risk caused by chemicals and of the quality of the underlying data
which were available when REACH came into force in June 2007.

Policy monitoring by indicators

Figure 2: Possible evolution of the risk caused by chemicals
Will there be a decrease in risk? Will our very limited knowledge of the properties of substances and their safe
uses increase due to REACH?
This baseline study aims to provide a set of indicators to monitor whether such changes take place — indicating the success of REACH. The focus of the baseline study is not restricted to indications for the risk itself:
The proposed indicator system also enables changes in the quality of the public data on substances and their
safe use to be detected. A first ’snapshot’ of the situation before REACH has been taken now, a second will
be taken after 5 years of experience acquired with the operation of REACH, additional snapshots will be made
later. Comparing the results should enable the success of the REACH legislation to be monitored and assessed.
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Three indicator sets combined — close to the objectives of REACH

Table 1: The objectives of REACH and the indicators to measure progress
Administrative indicators
These are used to monitor the REACH process. They refer to the registration, evaluation, authorisation
and restriction steps defined by REACH. They will provide figures, for example, on the number of substances
registered, the number of chemical safety reports documented by the European Chemicals Agency or the number
of dossiers being evaluated.
Risk and quality indicators
This set directly tracks two major goals of REACH: reduction in the nominal risks of chemicals for humans and
the environment as well as improvement in the quality of publicly available data. These changes are assessed
for a defined set of reference substances.
Supplementary indicators
These indicators address specific objectives of REACH not covered by the other two indicator types (e.g.
increase in quality of safety data sheets, use of alternative methods for assessment of chemicals instead of animal testing). They can support specific findings from the risk and quality indicator system.

Calculated ’nominal’ risk — and a quality assessment of the underlying data

Figure 3: Four impact areas addressed by the REACH baseline study
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Two questions are of central importance for monitoring the success of REACH:

1. How does the (health or environmental)risk change after implementation of REACH?
2. How good is thequality of the information on the hazardous properties of chemicals and on exposure to
these substances?
The system addresses risks to three impact areas:

• the environment ;
• workers ;
• the general population , whereby impacts on the general population are divided into direct impact
onconsumers (resulting from the use of chemicals e.g. paints or glues) andimpact on humans via the
environment (e.g. drinking water).
This indicator system directly assesses the nominal risk caused by exposure to chemicals and characterises the
quality of the data on which this risk assessment is based. These characterisations can be followed over time.

Risk score

Figure 4: Aggregated baseline risk scores
The risk score is a nominal value that indicates to what extent a risk could be associated with the production
and use of the substance. This score can range from far below 1 to 10000 and more. High risk scores are
indications of high risk; however, no attempt to define a value discriminating risk from no-risk has been made.
In order to determine the risk score, an exposure assessment and a toxicity assessment have to be made.
Data on production volumes, use patterns and physico-chemical properties are needed to assess the exposure.
Toxiclogical data are required for the assessment of the effects on human health (workers, consumers, humans
via the environment)and eco-toxicological data;for the effects on the environment.
Graph 4 presents the aggregated baseline risk scores for workers, consumers, the environment and humans
via the environment (GM = geometric mean of aggregated baseline risk score, DBE = dibutyl ether)
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Quality score

Figure 5: Aggregated quality scores
Data sets can be of very different quality: If input data are highly uncertain (default assumptions) the quality
of the assessment is regarded as poor. If representative monitoring data and a well defined threshold value are
available, the quality of the assessment is regarded as good. A score which ranges from 1 (very good quality of
data) to 100 (very poor quality of data) characterises data quality. This quality assessment is a key element of
the risk and quality indicator system.
It is expected that REACH will lead to more complete testing of toxicological properties, to better data provided by alternative testing methods such as modelling, improved reporting, and better information on exposure.
Figure 5 presents the aggregated baseline quality scores for workers, consumers, the environment and humans
exposed via the environment (geometric means of aggregated baseline quality scores).

Results: Snapshot 2007, setting the baseline
In order to rank the aggregated baseline risk score, it is helpful to know that a risk score of 0.1 would certainly
be called ’low’, whereas a risk score of 1000 would certainly be called ’elevated’. However, calculated risk scores
for the substances vary over a much wider range. Additionally, the risk scores between workers, consumers,
the environment and humans via the environment are not comparable due to differences in the methodology.
Therefore, no upper or lower bounds were set. Instead, it may be helpful to compare the mean risk score for
the substances with the risk scores of well known substances.
For the impact areas workers, consumers, the environment and humans via the environment, the results for
the reference substances chlorine, benzene, butadiene, dibutyl ether (DBE), ethyl acetoacetate and aniline are
indicated in Figure 4. The reference substances show risk scores that spread over a wide range. In a future
snapshot, the risk scores will be calculated with then available updated data. The risk scores should move to
the left to demonstrate the success of the measures undertaken.
At this level, the calculated mean risk and quality scores are mainly intended for comparison to later points
in time, i.e. in the year 2012 or later. The change over the years in the aggregated baseline risk scores and
quality scores may become a headline indicator for political communication. As these single figures are much
too complex for further interpretation and analysis, disaggregated levels are supplemented. The quality score
and the risk score cannot be amalgamated into a single figure. Moreover, any comparisons between different
impact areas should be strictly avoided. Such comparisons would be a misinterpretation because — for example
— different reference points for risk calculations are used in different impact areas.
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Outlook: Snapshot 2012

Figure 6: Desired results after 5 years of REACH: Lower risk and better data for most high production volume
substances
Figure 6 illustrates the ’desired’ result from five years of advanced protection of the environment and human
health due to REACH and corresponding chemicals legislation: A ’movement’ of the bulk of the reference
substances, mainly the high production volume substances, to the part of the figure where the exposures and
toxicity are well known, indicating that risk has been reduced or no risk is expected. In 2012, in the frame of the
first report to the European Parliament and to the Council on the experience gained through the operation of
REACH, a second ’snapshot’ will be taken in order to see whether REACH has already reduced the (nominal)
risk caused by chemicals by that time and to see how the quality of the underlying data has evolved. Further
snapshots can then be made later. Comparing the results should enable the success of the REACH Regulation
to be monitored and assessed.

Data sources and availability
The data used for the calculation of the baseline scenario and the indicators have been obtained from different
data sources or by modelling according to the Guidance Documents on Information Requirements and Chemical
Safety Assessment . A main source for production statistics is the PRODCOM database (Eurostat). Movements
of chemicals have been calculated by the use of the foreign trade statistics database COMEXT (Eurostat). The
chemical and toxicological properties and the information on use patterns have been obtained from IUCLID (
International Uniform Chemical Information Database , ECHA and Eurostat ).

Context
The Sixth Environment Action Programme 2002-2012 (sixth EAP) requires a complete overhaul of EU policies
on chemicals management, of which REACH is the central element. The major objective of REACH is to ensure
a high level of protection for human health and the environment. This includes promoting alternative methods
(to animal testing) to assess the hazards of substances, the free circulation of substances on the internal market,
and the enhancement of competitiveness and innovation in the EU chemical industry.
By increasing knowledge about the hazardous properties of chemicals, REACH is expected to enhance the
communication and implementation of conditions of safe use in supply chains and the substitution of dangerous
substances by less dangerous ones. Through different types of measures, REACH should lead toa reduction of
therisks to human health andto ecosystems.

Further Eurostat information
Publications
• The REACH baseline study – A tool to monitor the new EU policy on chemicals - Statistics in focus
48/2009
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• The REACH baseline study - A methodology to set the baseline for REACH and monitor its implementation, June 2009

Main tables
• Sustainable development indicators
Indicators
Public health
Sub-theme: DETERMINANTS OF HEALTH
9. Index of production of toxic chemicals, by toxicity class (QP)

External links
• European Chemicals Agency - ECHA
• European Commission - Enterprise and Industry - REACH
• European Commission 6th Environment Action Programme

See also
• Chemicals management statistics
• Chemicals manufacturing at regional level
• Environment introduced
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Chemicals management statistics
Data from October 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Total production of chemicals, 1996-2011(million tonnes) - Source: Eurostat (tsdph320)

Figure 2: Production of environmentally harmful chemicals, 1996-2011 (1)(million tonnes) - Source: Eurostat
(ten00011)

Figure 3: Production of toxic chemicals, 1996-2011 (1)(million tonnes) - Source: Eurostat (tsdph320)
Work on European Union (EU) statistics concerning hazardous substances started in the mid-1990s when a set
of environmental pressure indicators (EPIs) related to chemicals were developed. More recently, a set of indicators to monitor the effectiveness of the Regulation on the registration, evaluation, authorisation and restriction
of chemicals ( REACH ) have been developed. This article presents an analysis of two indicators developed and
compiled by Eurostat that cover the production of industrial chemicals.

Main statistical findings
eurostat

Archive Agriculture, environment, energy and transport statistics

695

Total production of chemicals
Figure 1 shows the development of EU-27 and EU-15 chemical production in terms of the level (or quantity) of
output. The production of chemicals is largely concentrated in western Europe: Germany was the largest producer in the EU-27 in 2011, followed by France, Italy and the United Kingdom and these four Member States
collectively generated nearly half of the EU-27’s chemical production; adding Belgium, the Czech Republic,
Spain, the Netherlands, Hungary, Poland and Finland, the overall share of these eleven EU Member States was
88%.
EU-27 production of chemicals increased continuously between 2002 and 2007, rising overall by 9.7% to reach
a peak of 362 million tonnes. During the financial and economic crisis, production fell by 24 million tonnes (or
6.6%) in 2008 and by a further 46 million tonnes (or 13.6%) in 2009. The rebound in activity in 2010 more than
made up for the losses reported in 2009 and the production of chemicals in the EU-27 continued to expand in
2011 (albeit at a relatively modest pace), reaching 347 million tonnes, which was still some 15 million tonnes
below the pre-crisis peak.

Production of environmentally harmful chemicals
Figure 2 presents the development of the production of environmentally harmful chemicals, broken down into
five environmental impact classes. The aggregated production of these five classes of chemicals in the EU-27
grew by 10.1% overall between 2002 and 2007 to reach a peak of 194 million tonnes. Production fell by 32
million tonnes (or 16.5%) during the next two years to a low of 162 million tonnes in 2009. As for the overall
production of chemicals, there was a strong rebound in 2010, followed by a modest increase in output in 2011,
resulting in a level of output of environmentally harmful chemicals (188 million tonnes) that was 3.1% lower
than the peak of activity in 2007.
The share of environmentally harmful chemicals in total EU-27 chemical output has not changed significantly
over the last ten years: their share stood at 53.4% in 2002 and rose modestly to 54.2% in 2011 (reaching a maximum of 55.5% during the intervening years). However, there was a wide degree of variation in the development
of output for the different classes. The largest increases in EU-27 output (in relative terms) between 2002 and
2011 were recorded for chemicals with significant chronic effects (production rising by 70.6% over the period
considered), while there was also growth in the output of chemicals with severe chronic effects (17.4%). Chemicals with a lower environmental impact – those with chronic effects and significant acute effects – saw almost
no change in their level of output during the period under consideration, while there was a 12.2% reduction in
the production of chemicals with moderate chronic effects.

Production of toxic chemicals
Figure 3 presents the development of production quantities of toxic chemicals, broken down into five toxicity
classes. The pattern of output developments for toxic chemicals followed the same basic trend observed for
environmentally harmful chemicals, insofar as output tended to rise during the period from 2002 to 2007, after
which there was a rapid fall in production that may be associated with the financial and economic crisis, then
a strong rebound in 2010, and finally almost no change in production in 2011.
The EU-27’s production of toxic chemicals (all five toxicity classes together) increased by 6.8% between 2002
and 2007 to reach a peak of 218 million tonnes. Production fell by 15 million tonnes in 2008 (or by 7.0%) and
by a further 23 million tonnes (or 11.3%) in 2009 to a level of 180 million tonnes. The rebound in activity in
2010 made up for the losses in output recorded in 2009 and following a slight reduction in production in 2011
the level of output for toxic chemicals stood at the same level as it had in 2008 (203 million tonnes).
The overall share of toxic chemicals (all five classes) in total EU-27 chemicals production followed a very
gradual downward path over the last ten years. From a peak of 61.9% of total chemicals production in 2002,
the share of toxic chemicals fell (despite a temporary rise in 2009) to 60.5% in 2010 before falling substantially
to 58.7% in 2011. The overall reduction in this share may be attributed to output levels for toxic chemicals
remaining largely unchanged between 2002 and 2011 (-0.5%), while there was an expansion in the production
of non-toxic chemicals (13.9%) and this also underlies the substantial fall in the share of toxic chemicals in
2011 when there was only a relatively modest fall in the level of their production. The time series from 2002 to
2011 therefore provides little indication that the production of chemicals that are toxic to human health and/or
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harmful to ecosystems is being significantly decoupled from overall chemicals production.
EU-27 production of the most toxic chemicals – carcinogenic, mutagenic and reprotoxic (CMR) chemicals –
fluctuated between 35 million tonnes and 38 million tonnes over the period from 2002 to 2007. Output fell by 5
million tonnes (or 14.3%) between 2007 and 2008 to 32 million tonnes and remained at this level in 2009. There
was a recovery in the level of production in 2010, as the output of CMR chemicals rose to 39 million tonnes –
a level that was above that recorded prior to the financial and economic crisis; this level was maintained in 2011.
The relative share of CMR chemicals in total EU-27 chemical production fell from a peak of 10.8% in 2004
to 9.4% by 2008; the majority of this reduction was recorded between 2007 and 2008. Thereafter, the relative
share of CMR chemicals increased, notably in 2009 (to 11.0%) and to a lesser extent in 2010 (to 11.5%). The
most recent information available shows that the share of CMR chemicals in total chemicals production fell
slightly to 11.2% in 2011. A more detailed analysis shows that most CMR chemicals were produced in lower
quantities; however, the production of chlorine compounds, such as vinyl chloride, compensated for these reductions.

Data sources and availability
The indicators presented in this article are derived from annual statistics on the production of manufactured
goods ( Prodcom ). Statistics on toxic chemicals are available from 1995 onwards, while statistics on environmentally harmful substances start in 1996. Note that data for the EU-27 aggregate is only available from
reference year 2002 onwards.
The information presented on the production of environmentally harmful chemicals and the production of toxic
chemicals has been aggregated, in both cases, to five impact classes: these classes of environmental impacts and
toxicity to human health follow official classifications in EU legislation based on scientific expert judgement. It
should be noted that the indicators do not describe the actual risks associated with the use of chemicals, but instead their level of production in quantity terms. Indeed, production and consumption are not synonymous with
exposure, as some chemicals are handled in closed systems, or as intermediate goods in controlled supply chains.
The production of environmentally harmful chemicals is divided into five classes based on their environmental
impact. The impacts, beginning with the most harmful, are:

• severe chronic environmental impacts;
• significant chronic environmental impacts;
• moderate chronic environmental impacts;
• chronic environmental impacts;
• significant acute environmental impacts.
The production of environmentally harmful chemicals monitors any developments in shifting production from
more environmentally harmful to less environmentally harmful chemicals; the indicator focuses on aquatic
toxicity. It seeks to take into account the inherent eco-toxicity of chemical substances, their potential for bioaccumulation and their persistence in the environment. For this purpose, substance specific data on eco-toxicity,
biodegradability and bioaccumulation potential have been used. The production of environmentally harmful
chemicals is primarily based on the official environmental classification of substances; certain risk-phrases related to chronic human toxicity are also included.
The indicator on toxic chemicals is a sustainable development indicator within the theme for public health;
it is classified as an operational objective and target for the determinants of health. Aggregated production
quantities of toxic chemicals may be broken down into five toxicity classes. The classes, beginning with the
most dangerous, are:

• carcinogenic, mutagenic and reprotoxic (CMR) chemicals;
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• chronic toxic chemicals;
• very toxic chemicals;
• toxic chemicals;
• chemicals classified as harmful.
This indicator monitors any developments in shifting production from more toxic to less toxic chemicals and
addresses an important objective of REACH: to reduce risks through the substitution of hazardous by less
hazardous substances.
In 2009, in collaboration with the Directorates General of the European Commission responsible for enterprise and industry and for the environment, Eurostat published a baseline study providing a set of indicators
to monitor the effectiveness of the REACH Regulation. In 2012 Eurostat released an update of this study as
well as a summary.

Context
The sixth environment action programme (6th EAP) , which runs from 2002 to 2012, requires a complete overhaul of EU policies on chemicals management. It is intended that REACH shall ensure a high level of protection
for human health and the environment, including the promotion of alternative methods to assess the hazards of
substances, the free circulation of substances on the internal market, and the enhancement of competitiveness
and innovation in the EU’s chemical manufacturing sector. Through increasing knowledge about the hazardous
properties of chemicals, REACH is expected to enhance conditions for their safe use in supply chains and contribute towards the substitution of dangerous substances by less dangerous ones, such that there are fewer risks
to human health and the environment.
For this purpose, statistical indicators that provide information on the production of toxic chemicals and chemicals that are harmful to the environment may be used to measure progress towards a number of objectives.
These include the headline objective for public health (healthy life years and life expectancy) established under
the EU’s sustainable development strategy , alongside the aim of ensuring a high level of protection for human
health and the environment.
On 31 May 2012 the European Commission adopted a Communication on the ’ Combination effects of chemicals
’ (COM(2012) 252 final) which aims to ensure that risks associated with chemical mixtures are properly understood and assessed – thereby extending the traditional approach of setting limits for the amounts of individual
chemicals that are allowed in food, water, air and manufactured products, so that the potentially toxic effects
of these chemicals in combination are examined.

Further Eurostat information
Publications
• Environmental statistics and accounts in Europe – Statistical book 2010
• The REACH baseline study – 5 years up-date - Comprehensive study report - 2012
• The REACH baseline study – 5 years up-date - Summary report - 2012
• The REACH baseline study – A methodology to set the baseline for REACH and monitor its implementation, June 2009
• The REACH baseline study – A tool to monitor the new EU policy on chemicals - Statistics in focus
48/2009
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Main tables
• Sustainable development indicators , see:
Indicators
Public health
Sub-theme: DETERMINANTS OF HEALTH
9. Index of production of toxic chemicals, by toxicity class (QP)
• Environment statistics , see:
Production of environmentally harmful chemicals, by environmental impact class (ten00011)
Production of toxic chemicals, by toxicity class (tsdph320)

Source data for tables and figures (MS Excel)
• Chemicals management statistics: tables and figures

External links
• European Chemicals Agency – ECHA
• European Commission – Enterprise and Industry – REACH
• European Commission – 6th Environment Action Programme

See also
• Chemicals manufacturing at regional level
• Chemicals - Monitoring REACH with indicators
• Environment introduced
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Environment and economy
Data from September 2009, most recent data: Further Eurostat information, Main tables and Database .

Graph 1: Resource productivity, EU-15, 1995-2005 (1995=100)
The efficient use of resources, many of which come from outside the European Union , can contribute to relatively steady growth, whereas inefficiency and over-exploitation may put long-term growth in jeopardy. Our
use of resources may also induce serious damage on the environment beyond its carrying capacity.
This article shows how indicators of resource productivity in the EU have been developed. It takes a broad
definition, considering both the efficiency with which an economy uses energy and materials and an economy’s
ability to produce goods and services relative to its environmental impacts. It uses the chemicals industry as
an example because of its pivotal role in Europe’s industrial competitiveness and its environmental impact. It
also looks at the take-up of the EU’s Eco-management and audit scheme .

Main statistical findings

Graph 2: Environmental protection expenditure within manufacturing industries, EU-27, 2004 (1) (% of total)
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Graph 3: Production volume of toxic chemicals, EU-15 (1) (1997=100)

Table 1: Environmental expenditure, EMAS and eco-label 2005-2007.PNG
Although the GDP of the EU-15 increased on average by 2.3% per year between 1995 and 2005, domestic
material consumption grew at a much slower pace, rising on average by 0.7% per year (with two main surges in
2000 and 2004); as a result, resource productivity in the EU-15 rose by 16.5% overall between 1995 and 2005.
This could be seen as a relative decoupling of the use of materials in relation to the economy, however, much of
the economic growth during this time was due to a growth in services so any conclusions about the increasing
efficiency of the EU-15 economies should only be made taking this into consideration.
An analysis of EU-27 environmental protection expenditure in 2004 within manufacturing industries shows
that relatively similar amounts of expenditure were dedicated to tackling environmental concerns relating to
wastewater (30.9%), waste (27.2%) and air pollution (25.9%), while the remaining share (16.1%) was used for
none-core domains.
The chemicals industry is one of the largest European manufacturing sectors and it has a pivotal role in
providing innovative materials and technological solutions which have a direct impact on Europe’s industrial
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competitiveness . Manufactured chemicals can, however, have an environment impact on soil, water and air
quality, and some chemicals such as hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6) were included in the Kyoto Protocol because they contribute to global warming. Between 1997
and 2007 the total production of all chemicals in the EU-15 grew by 15.7%. The output of chemicals classified
as toxic increased at a much slower pace, rising 7.0%, while the level of production for the most dangerous,
carcinogenic, mutagenic and reprotoxic chemicals expanded by 10.0%; the output of toxic and CMR chemicals
peaked in 2004, since when both indices followed a downward trend.
Statistics on the production of toxic chemicals are available from 2004 onwards for the EU-25 (data for Bulgaria
and Romania are not yet available). Toxic chemicals accounted for 58.2% of the total output of the EU-25’s
chemicals industry in 2007. The volume of CMR chemicals produced in the EU-25 was around 36 million tonnes,
equivalent to 10.2% of total chemicals’ production.
The Eco-management and audit scheme (EMAS) is a management tool for companies and other organisations to evaluate, report and improve their environmental performance. In the EU-27 there were almost 6 000
sites that had implemented EMAS by 2007 (an average of 11.9 sites per million inhabitants). The highest
uptake of EMAS (relative to population size) was recorded in Austria, with 58.9 sites per million inhabitants,
followed by Denmark (45.7) and Belgium (31.7); the only other countries to have ratios in double figures were
Spain, Germany and Italy.
Denmark and Austria were also at the forefront of eco-label awards: with 5.3 and 3.0 awards per million
inhabitants in 2007, compared with an EU-27 average of 1.0); the only other countries to have ratios above 2.0
awards per million inhabitants were Ireland, Italy and Malta.

Data sources and availability
Resource productivity measures the efficiency with which the economy uses energy and materials (the natural
resource inputs needed to achieve a given economic output). Sometimes resource productivity is used as a proxy
for environmental impacts, using the reasoning that if less goes into the economic system then less waste and
pollution will be discharged into the environment. Using this approach it is thought that resource productivity
also measures the economy’s ability to produce goods and services relative to its environmental impacts.
Data on environmental protection expenditure are collected through a joint OECD / Eurostat questionnaire.
Environmental protection expenditure covers all expenditure on activities directly aimed at the prevention, reduction and elimination of pollution or nuisances resulting from production or consumption. Note that activities
which may be beneficial to the environment, but that primarily satisfy technical needs, or health and safety
requirements, are excluded. These expenditures may be classified according to the economic sector (agriculture,
industry, services, public sector, and households) carrying out the expenditure, according to a financial breakdown of the expenditure (treatment and prevention investment, current expenditure, subsidies), or according to
the environmental domain covered (air, waste, water, etc.) – of which there are nine areas distinguished in the
Classification of environmental protection activities . Investment expenditure includes outlays in a given year
(purchases and own-account production) for machinery, equipment and land used for environmental protection
purposes. Non-core expenditure consists of administrative costs such as labour costs associated with running
environmental departments or government funded agencies.
Eurostat has developed a production index of toxic chemicals . This indicator presents the trend in aggregated production volumes of toxic chemicals, broken down into five toxicity classes. The classes are derived
from the Risk Phrases assigned to the individual substances in Annex 6 of the ’dangerous substances’ Directive
67/548/EEC (amended in 2001 by Directive 2001/59/EC , adapting it to technical progress).
The toxicity classes, beginning with the most dangerous, are:

• carcinogenic, mutagenic and reprotoxic (CMR-chemicals);
• chronic toxic chemicals;
• very toxic chemicals;
• toxic chemicals;
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• chemicals classified as harmful.
Production volumes are extracted from PRODCOM (statistics on the production of manufactured goods) and
are aggregated to the five classes according to their toxicity. EU-15 data covers the years from 1995 to 2007,
while EU-25 data is available for the 2004-2007 period.
The Eco-management and audit scheme (EMAS) is an EU voluntary instrument: organisations participating in
EMAS are committed to evaluate and improve their own environmental performance, comply with relevant environmental legislation, prevent pollution, and report on their environmental performance through the publication
of an independently verified environmental statement. The scheme allows the use of ISO 14001 (international
standard for environmental management system) as its environmental management system element. EMAS
registered organisations are recognised by the EMAS logo, which guarantees the reliability of the information
provided. To receive EMAS registration, an organisation must comply with the following steps:

• conduct an environmental review;
• establish an effective environmental management system;
• carry out an environmental audit and;
• provide a statement of its environmental performance.
The EU eco-label scheme, as laid down in Regulation 1980/2000 of 17 July 2000) is now part of a wider approach on integrated product policy (IPP). The Community eco-label is awarded to products and services with
reduced environmental impacts. The existing scheme has been in operation since 1993. It is administered by the
European eco-labelling board (EUEB), which includes representatives from industry environmental protection
groups and consumer organisations.

Context
Resources are the backbone of every economy. In using resources and transforming them, capital stocks are
built up which add to the wealth of present and future generations. However, the extent of our current resource
use may endanger economic growth for future generations and developing countries as they may face difficulties
in accessing scarce resources. At the same time, the pace at which resources are being used may result in serious
consequences for the environment. Such changes are only likely to accelerate as newly-industrialized countries
and developing countries increase their economic activity.
In June 2006, the European Council adopted a comprehensive renewed Sustainable Development Strategy,
the aim of which was to ’identify and develop actions to enable the EU to achieve continuous improvement of
quality of life both for current and for future generations, through the creation of sustainable communities able
to manage and use resources efficiently and to tap the ecological and social innovation potential of the economy,
ensuring prosperity, environmental protection and social cohesion’. In response, a set of resource productivity
indicators have been developed by Eurostat; these consider both the efficiency with which an economy uses
energy and materials and an economy’s ability to produce goods and services relative to environmental impacts.
In the absence of mechanisms and policies that require the polluter to pay, the costs resulting from pollution are met by society at large. However, policy development in relation to environmental and sustainable
development initiatives has led to this financial burden being increasingly shifted to those enterprises or individuals who are causing/producing pollution; the ’polluter pays’ principle.
Environmental accounts have been developed to analyse the environmental consequences of production and consumption patterns. From a production perspective, such accounts can be used to distinguish the environmental
performance of different economic activities, an approach that can be extended through linking environment
and economic output data, thereby providing measures of ’environmental performance’, for example, emission
intensities per unit of output.
A key component of the EU’s environment and health action programme within the Sixth Environmental
Action Programme is the need for a complete overhaul of EU policy on chemicals management.
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A European Regulation on the Registration, evaluation, authorisation and restriction of chemicals came into
force in June 2007. The major objective of REACH is to ensure a high level of protection for human health and
the environment, by increasing knowledge about the hazardous properties of chemicals.
The EU’s eco-management and audit scheme (EMAS) is a management tool for enterprises and other organisations to evaluate, report and improve their environmental performance. Enterprises have been able to
participate in the scheme since 1995 ( Council Regulation (EEC) 1836/93 of 29 June 1993). It was originally
restricted to enterprises within the industrial economy, however, since 2001, EMAS has been open to all economic sectors, including public and private services. In addition, EMAS was strengthened by the integration
of the ISO 14001 international standard, which is primarily concerned with environmental management and
aims to help organisations establish or improve an environmental management system, to minimise harmful
effects on the environment caused by its activities, and continually improve their environmental performance (
Commission Regulation (EC) 196/2006 ) of 3 February 2006 amending Annex I to Regulation (EC) 761/2001
of the European Parliament and of the Council to take account of the European Standard EN ISO 14001:2004,
and repealing Decision 97/265/EC). Organisations participating in EMAS are committed to evaluate and improve their own environmental performance, comply with relevant environmental legislation, prevent pollution,
and provide relevant information to the public (via verified environmental audits). In July 2008 the European
Commission proposed to revise EMAS to increase the participation of companies and reduce the administrative
burden and costs, particularly for small and medium-sized enterprises. On 2 April 2009, the Council and the
European Parliament reached agreement on a text for the revised EMAS Regulation. At time of writing, formal
adoption of the Regulation and entry into force had yet to happen.

Further Eurostat information
Publications
• Energy, transport and environment indicators - Pocketbook, 2010 edition

Main tables
• Environment (t_env) , see:
Organisations with a registered environmental management system (tsdpc410)
Eco-label awards (tsdpc420)
Area under agri-environmental commitment (tsdpc430)
Index of production of toxic chemicals, by toxicity class (tsdph320)
Environmental Accounts (t_env_acc)
Resource productivity (tsien140)
Environmental expenditure by the public sector (ten00049)
Current environmental expenditure by the public sector (ten00051)
Current environmental expenditure by industry (ten00054)
Environmental investment by the public sector (ten00050)
Environmental investment by industry (ten00053)
Environmental protection expenditure by industry (ten00052)
Distribution of environmental protection expenditure by the public sector by domain - 2002 (ten00055)
Distribution of environmental protection expenditure by industry by domain - 2002 (ten00058)
Distribution of environmental investment by industry by domain - 2002 (ten00059)
Total environmental tax revenues as a share of total revenues from taxes and social contributions
(ten00064)
Total environmental tax revenues as a share of GDP (ten00065)
Components of domestic material consumption (tsdpc220)
Domestic material consumption, by material (tsdpc230)
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Database
• Environment (env) , see:
Environmental accounts (env_acc)
Monetary flow accounts (env_acm)
Physical flow and hybrid accounts (env_acp)
Material flow accounts (env_ac_mfa)

Methodology / Metadata
• Material flow accounts (ESMS metadata file - env_ac_mfa_esms)

Other information
• Regulation 1836/93 of 29 June 1993 allowing voluntary participation by companies in the industrial sector
in a Community eco-management and audit scheme
• Regulation 196/2006 of 3 February 2006 amending Annex I to Regulation (EC) 761/2001 and repealing
Decision 97/265/EC
• Regulation 1980/2000 of 17 July 2000 on a revised Community eco-label award scheme

External links
• European Commission - Environment - EMAS - the EU Eco-Management and Audit Scheme
• European Commission - Environment - EU Ecolabel
• European Commission - Environment - REACH
• International Organization for Standardization (ISO) - Environmental management

See also
• Chemicals management statistics
• Sustainable development - Climate change and energy
• Sustainable development - Consumption and production
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Environment introduced
Latest update of text: December 2012
Eurostat , in close partnership with the European Environment Agency (EEA) , provides environmental statistics, accounts and indicators supporting the development, implementation, monitoring and evaluation of the
European Union’s (EU’s) environmental policies, strategies and initiatives. Eurostat produces statistics and
accounts on environmental pressures, impacts on the state and change of environmental quality and on the
measures to avoid or mitigate impacts on the environment. Environmental-economic accounts describe the
relationship of the environment with the economy, including the impacts of the economy on the environment
and the contribution of the environment to the economy.

European environmental economic accounts
Regulation (EU) No 691/2011 on European environmental economic accounts was adopted on 6July 2011; this
will make the collection and delivery of data in this domain obligatory from 2013 onwards. The regulation
provides a framework for the development of various types of environmental accounts. Three modules were
included in the regulation with a view to adding other modules as they reach methodological maturity — air
emissions accounts (Annex I), environmentally related taxes by economic activity (Annex II) and material flow
accounts (Annex III).
This legislation strengthens the coherence and availability of environmental accounts on an EU-wide basis
by providing a legal framework for their compilation, including methodology, common standards, definitions,
classifications and accounting rules.

Sustainable development strategy
Several environmental indicators have been chosen as sustainable development indicators (see the article on
statistics for European policies ) for an assessment of the progress achieved towards the goals of the sustainable
development strategy. Examples of environmental headline indicators managed by Eurostat include the common
bird index (as an indicator for natural resources) and greenhouse gas emissions by sector (as an indicator for
climate change). Several other environmental indicators are used to monitor progress in relation to sustainable
consumption and production, a more efficient use of natural resources, environmental impacts on public health
and the impact of transport and energy on climate change.

Assessment of the Sixth EU Environment Action Programme (6th EAP)
Environment action programmes have guided the development of the EU’s environment policy since the early
1970s. The Sixth EU Environment Action Programme (6th EAP) covered the period 2002–12.
Eurostat’s environment statistics and indicators have contributed to an assessment of the 6th EAP. The European Commission adopted a Communication on the final assessment of the 6th EAP in August 2011. It shows
that the large majority of actions set out in the 6th EAP have been or are in the process of being completed. The
seven thematic strategies developed under the 6th EAP — air, pesticides, waste prevention and recycling, sustainable use of natural resources, soil, marine environment and urban environment — have driven new policy or
have focused to a greater degree on revising existing measures to improve coherence and to address specific gaps.
Eurostat’s statistics show that environmental accomplishments have been made within the EU during the past
ten years — for example, the extension of the Natura 2000 network to cover almost 18% of the EU’s land area
, the introduction of a comprehensive chemicals policy (REACH), improvements in the management of waste,
and actions on climate change. Nevertheless, developments continue, notably concerning the implementation
of agreed EU objectives and rules, improving the protection of biodiversity and soil, as well as water quality.
The decoupling of resource use from economic growth has not led to a decrease in the overall use of natural
resources.
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The new EU Environment Action Programme (7th EAP)
The new EU Environment Action Programme (7th EAP) was adopted by the European Commission on
28November 2012. It will guide the EU’s environment policy up to 2020. The European Commission proposal for the 7th EAP aims at protecting nature, stimulating sustainable growth, creating new jobs and setting
Europe on a path to prosperity and health within the limits of the planet.
Responsibility for achieving the programme’s goals will be shared by the EU and its Member States. Practical steps to be taken include phasing out environmentally harmful subsidies, shifting taxation from labour to
pollution, drawing up partnership agreements between Member States and the European Commission on the
implementation of environmental laws, and developing a system for tracking environment-related expenditure
in the EU budget.
The proposed programme draws on a number of recent strategic initiatives, including the Resource Efficiency
Roadmap , the 2020 Biodiversity Strategy and the Low Carbon Economy Roadmap . It is designed to secure
the commitment of EU institutions, Member States, regional and local administrations and other stakeholders
to a common agenda for environment policy actions up to 2020.
As for the previous programme, Eurostat’s and the European Environment Agency’s statistics, indicators and
assessments will contribute to the implementation of the 7th EAP.

Europe 2020 — Europe’s growth strategy
At the European Council meeting of 26March 2010, EU leaders set out their plans for a Europe 2020 strategy
for smart, sustainable and inclusive growth. The strategy includes three targets specifically related to the environment and climate change: greenhouse gas emissions 20% lower than 1990; 20% of energy from renewables
by 2020; and a 20% increase in energy efficiency by 2020. As part of the sustainable growth priority one of the
flagship initiatives concerns a resource-efficient Europe .
Resource efficiency means using limited resources — metals, other minerals, fuels, water, land, timber, fertile soil, clean air and biodiversity — in a more sustainable manner. The flagship initiative aims to promote
the decoupling of economic growth from the use of resources, support the shift towards a low-carbon economy,
protect biodiversity, increase the use of renewable energy sources, modernise the transport sector, and promote
energy efficiency.
Resource efficiency may help to stimulate technological innovation, boost employment in the developing ’green
technology’ sector, open up new export markets and benefit consumers through more sustainable products.
Eurostat’s environment statistics and accounts will accompany the Europe 2020 strategy and contribute to
help monitor its success through a set of statistics and indicators, in particular for the areas of sustainable use
of natural resources and resource efficiency.

Initiatives for water, waste, hazardous substances and resources
A European Commission Communication titled the ’ Blueprint to safeguard Europe’s waters ’ was submitted
to the Council and the European Parliament on 14November 2012. This blueprint is intended to combine a
stocktaking of the achievements of the Water Framework Directive with an analysis of policy needs in the water
domain for the years to come.
Eurostat’s statistics and accounts on water quantities , together with data on water quality reported to the
European Environment Agency, will be a major contribution to help measure the success of this initiative.
In January 2011 the European Commission published a review of the thematic strategy on the prevention
and recycling of waste . While noting that overall recycling rates had increased, the amount of waste going to
landfill had decreased, and the use of hazardous substances had been reduced, the review indicated that the
amount of waste produced had continued to rise in many EU Member States. Basic statistics and indicators for
the EU’s waste policy are produced by Eurostat. The usability and policy relevance of the Waste Statistics Regulation of 2002 was amended by Regulation (EU) No 849/2010 . It entered into force in 2010 and is the basis for
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the collection of data from 2012 onwards. Eurostat’s Environmental Data Centre on Waste is the major source of
data and background information on waste generation and management in the EU, presenting statistics for key
waste streams by waste category and by economic activity and treatment method, such as recycling and disposal.
Since June 2007 Europe has had a chemicals policy based on the REACH Regulation (EU) No 1907/2006
. REACH stands for registration, evaluation, authorisation and restriction of chemicals. In 2012 Eurostat
contributed to the five-year effectiveness evaluation of REACH: Eurostat’s REACH baseline study — 5 years
update showed that progress had been made in relation to improving data quality for the risk assessment of
chemicals and that the potential risk caused by chemicals had been reduced with the implementation of REACH.
Eurostat also publishes two indicators on chemicals management on an annual basis: the production of toxic
and of environmentally harmful chemicals.
In 2013 Eurostat will renew its Environmental Data Centre on Natural Resources, with a strong focus on
statistics and indicators regarding resource efficiency, stemming from basic environmental statistics , as well as
from integrated environmental-economic accounting .

Further Eurostat information
Dedicated section
• Environment

Other information
• Climate change
• Decision 1600/2002/EC of the European Parliament and Council of 22 July 2002
• Environmental data centres
• Sixth Environment Action Programme

External links
• European Environment Agency
• Joint Research Centre

See also
• All articles on environment
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Forestry statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Annual production of roundwood, EU-27, 1995-2011 (1)(1 000 m³) - Source: Eurostat (for_remov)

Table 1: Wood production, 2000-2011(1 000 m³) - Source: Eurostat (for_remov) and (for_swpan)
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Figure 2: Roundwood production and gross value added of forestry and logging, 2010 (1) - Source: Eurostat
(for_remov) and (for_ieeaf_cp)

Figure 3: Volume of work per area of forest available for wood supply, 2010 (1)(annual work units per 1 000
hectares) - Source: Eurostat (for_awu) and (for_area), FAO Forest Resources Assessment
This article presents statistics on forestry and logging in the European Union (EU) . The EU-27 has approximately 178 million hectares of forests and other wooded land, corresponding to 42% of its land area. The
EU-27’s forests and other wooded land cover approximately the same proportion of land area as that used for
agriculture.

Main statistical findings
From 1995 to 2007, there was a relatively steady rise in the level of roundwood production in the EU-27, both for
coniferous (softwood) and non-coniferous (broadleaved or hardwood) species – see Figure 1. However, the effects
of the financial and economic crisis led to the level of coniferous production falling in 2008 and this pattern
was confirmed with a further reduction in 2009, when non-coniferous production also fell. EU-27 production
rebounded strongly in 2010 (10.1%) and continued to rise in 2011, but at a much more modest pace (1.4%).
The combined effects of the contractions in 2008 and 2009 and the expansions in 2010 and 2011 resulted in
the overall level of roundwood production in the EU-27 in 2011 reaching 428.6 million m³, around 29.7 million
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m³ (or 6.5%) lower than the peak level in 2007. Some of the peaks (most recently 2000, 2005 and 2007) in
roundwood production are due to forestry and logging having to cope with unplanned numbers of trees that
were felled by severe storms. This latest peak in 2007 was due to exceptional windthrows by storms in many
parts of Europe – notably in Germany and Sweden – after which many more trees had to be removed from
forests than planned.
In 2011 roundwood production in the EU-27 increased only slightly for coniferous species, an increase of 0.2%,
whereas for non-coniferous species the increase was greater, with production 3.9% higher in 2011 than the year
before. A comparison of production levels in 2011 with those before the crisis show the differing impact of the
crisis. Roundwood production from coniferous species remained 11.2% lower in 2011 than it was in 2007. In
contrast, by 2010 production from non-coniferous species had already surpassed its 2008 production level, and
by 2011 it was 5.4% higher.
Among the Member States, Sweden produced the most roundwood (72.1 million m³) in 2011, followed by
Germany, France and Finland (each producing between 50 million and 56 million m³) – see Table 1. Approximately one quarter of roundwood production is used as wood for fuel and three quarters is industrial roundwood
that is used either for sawnwood and veneers, or for pulp and paper production.
Some 103.1 million m³ of sawnwood were produced in the EU-27 in 2011, close to two fifths (38.2%) of which
came from the two largest producing Member States, namely, Germany (21.9%) and Sweden (16.3%); Finland
and Austria each accounted for just over 9% of the EU-27 total. The level of sawnwood production in the EU-27
rebounded by 9.9% in 2010 and grew by a further 3.0% in 2011.
There is a strong link between the volume of roundwood produced and the value added generated by forestry
and logging – see Figure 2. There is also a link between the labour input (in terms of the number of annual work
units (AWU) ) and value added. However, it is worth noting that the number of AWU per area of exploited
forest varies significantly between countries, ranging from more than ten AWU per 1000 hectares in the Czech
Republic and Romania to only around one AWU per 1000 hectares in Greece and Finland– see Figure 3. This
pattern may, at least in part, be explained by the fact that forestry and logging work in mountainous areas
generally requires a higher labour input than on large tracts of flat land.

Data sources and availability
Eurostat , the Timber Committee of the United Nations Economic Commission for Europe (UNECE) , the
Forestry Section of the United Nations Food and Agriculture Organisation (FAO) and the International Tropical Timber Organisation (ITTO) collect and collate statistics on the production and trade of wood through
their Joint Forest Sector Questionnaire . Each partner collects data from a different part of the world; Eurostat
is responsible for data from the EU Member States and EFTA countries .
Roundwood production is a synonym for removals; it comprises all quantities of wood removed from forests
and other wooded land or other felling sites during a given period; it is reported in cubic metres (m³) underbark (in other words, excluding bark). Sawnwood production is wood that has been produced either by sawing
lengthways or by a profile-chipping process and that exceeds 6 mm in thickness; it includes, for example, planks,
beams, joists, boards, rafters, scantlings, laths, boxboards and lumber in the following forms – unplaned, planed,
and end-jointed; it is reported in cubic metres of solid volume.
Economic and employment data for forestry and logging are collected with a separate questionnaire that was
developed in collaboration with Eurostat’s national accountants; these statistics are part of integrated environmental and economic accounting for forests.

Context
Contrary to what is happening in many other parts of the world, the area covered by forests and other wooded
land in the EU-27 is slowly increasing. Forest cover in the EU-27 is gradually increasing: over the past 20 years
(1990 to 2010) its area has increased in total by 5.3%, equivalent to an average increase of 0.3% per annum. The
rates of change in individual EU Member States varied substantially, from almost no change in Luxembourg,
Greece, Slovakia, Finland, Romania, the Czech Republic and Belgium, to increases in the range of 10% to 25%
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in the United Kingdom, Lithuania, Bulgaria, Italy, Latvia and Hungary, while Ireland recorded a 64% increase
in its area covered by forests and other wooded land..
Ecologically, the forests of the EU belong to many different biogeographical regions and have adapted to a
variety of natural conditions, ranging from bogs to steppes and from lowland to alpine forests. Socioeconomically, they vary from small family holdings to state forests or to large estates owned by companies, many as
part of industrial wood supply chains; about 60% of the EU-27’s wooded land is privately owned.

Forestry strategy
The EU’s forestry strategy dates from 1998 and established a framework for forest-related actions in support
of sustainable forest management. A report on its implementation was prepared in 2005 which led to the
European Commission presenting an EU forest action plan (COM(2006) 302 final) in 2006 which underpins
support for sustainable forest management and the multi-functional role of forests. The plan is a framework for
forest-related measures and is used to coordinate EU initiatives with the forest policies of the Member States.
There are 18 key actions proposed – to be implemented jointly with the Member States. The plan focuses on
four main objectives:

• improving long-term competitiveness ;
• improving and protecting the environment;
• contributing to the quality of life;
• fostering coordination and communication.
In March 2010 the European Commission adopted a Green paper ’ on forest protection and information in the
EU: preparing forests for climate change ’ (COM(2010) 66 final) as part of a broader discussion about adapting
to climate change. The paper aimed to stimulate debate concerning the way climate change modifies the terms
of forest management and protection, and how EU policy should develop as a consequence.
In April 2011 a decision was taken to organise a review of the forestry strategy; an ex-post evaluation of
the strategy was conducted in 2012. The review may lead to the establishment of targets and indicators to
measure progress in the forestry sector. Equally, the common agricultural policy (CAP) is due to be reformed
by 2013; this review may also have consequences for forestry policy in terms of changes to rural development
policy.

Forestry within rural development
Forestry, along with farming, remains crucial for land use and the management of natural resources in the
EU’s rural areas, and as a basis for economic diversification in rural communities. The EU funds many different
measures for rural development that directly benefit forest owners. Rural development policy is part of the EU’s
common agricultural policy (CAP) which has been the main instrument for implementing forestry measures
in recent years. In this context, it is estimated that spending on forest-related measures during the 2007-2013
period through the European Agricultural Fund for Rural Development will amount to a value between EUR
9000 million and EUR 10000 million.
In October 2011, as part of a wider set of proposals for the reform of the CAP, the European Commission
presented a proposal for the future support for rural development (COM(2011) 627 final/3). In line with the
Europe 2020 strategy, six EU-wide priorities were outlined, three of which included specific references to the
forestry sector:

• fostering knowledge transfer and innovation in agriculture, forestry and rural areas;
• restoring, preserving and enhancing ecosystems dependent on agriculture and forestry;
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• promoting resource efficiency and supporting the shift towards a low-carbon and climate-resilient economy
in the agriculture, food and forestry sectors.
It is expected that this reformed support framework will be in place by January 2014.

Further Eurostat information
Publications
• Forestry in the EU and the world (Statistical books)
• Forestry Statistics – 2009 edition (Pocketbook)

Main tables
• Forestry (t_for) , see:
Forestry (t_for)
Gross value added of the forestry industry, at basic prices (tag00058)
Total roundwood production (tag00072)
Total sawnwood production (tag00073)
Total paper and paperboard production (tag00074)
Forest increment and fellings (tsdnr520)
Forest trees damaged by defoliation (tsdnr530)

Database
• Forestry (for) , see:
Removals, production and trade (for_rpt)
Roundwood removals and production (for_rptr)
Roundwood production and trade (for_rptt)
Production and trade in primary products (for_rptp)
Trade in secondary processed products (for_rpts)
Integrated Environmental and Economic Accounting for Forests (for_ieeaf)
Economic accounts for forestry (Series end in 2005) (for_eaf)
Sustainable forest management (for_sfm)
Assets (for_sfmas)
Environmental aspects (for_sfmen)

Dedicated section
• Forestry

Methodology/Metadata
• Forestry [ESMS metadata file - for_esms]
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Source data for tables and figures (MS Excel)
• Forestry statistics: tables and figures

Other information
• Integrated Environmental and Economic Accounting for Forests (IEEAF) questionnaire
• Joint Forest Sector Questionnaire (JFSQ) actually used
• Joint Forest Sector Questionnaire (JFSQ) (Presentation)
• Manual on the Economic Accounts for Agriculture and Forestry EAA/EAF 97 (Rev.1.1)

External links
• European Union Forest Action Plan
• Food and Agriculture Organization of the United Nations (FAO) - Forestry
• Forest-based sector European Technology Platform
• International Tropical Timber Organisation (ITTO)
• United Nations Economic Commission for Europe (UNECE) - UNECE / FAO Timber Section

See also
• Forest-based industries
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Municipal waste statistics
Data from March 2011, most recent data: Further Eurostat information, Main tables and Database .
This statistical article shows the development of municipal waste generation and treatment in the European
Union (EU) from 1995 to 2009. It includes an analysis of the evidence on decoupling, i.e. on breaking the link
between the production of material wealth and the production of waste . Furthermore, different strategies used
by countries to treat municipal waste are presented.
Municipal waste constitutes only around 10% of total waste generated. However, the political emphasis on
municipal waste is very high because of its complex character due to its composition, its distribution among
many waste generators and its link to consumption patterns.

Figure 1: Municipal waste generated by country in 1995, 2002 and 2009, sorted by 2009 level (kg per capita)Source: Eurostat (env_wasmun)

Main statistical findings
Municipal waste generated by country
Eurostat has been collecting and publishing data on municipal waste since 1995. These data are widely used for
comparing municipal waste generation and treatment in different countries, and indicators on municipal waste
are used to monitor European waste policies. The data on municipal waste expressed in kilogram per capita
are part of a set of indicators which are compiled annually to monitor the EU’s sustainable development strategy.
The data presented cover the period from 1995 to 2009 for the 27 EU Member States; for the candidate
countries Croatia (only 2006 and 2008), the former Yugoslav Republic of Macedonia (only 2008) and Turkey,
for the EFTA countries Iceland, Norway and Switzerland, and the potential candidate country Bosnia and
Herzegovina (only 2008 and 2009) data are presented as far as possible.
Figure 1 shows municipal waste generation by country expressed in kilogram per capita. To illustrate the
developments, the graph contains the waste amounts generated in 1995, 2002 and 2009. The figure includes the
EU-27 aggregates for comparison and the countries are sorted in decreasing order by municipal waste generation
in 2009.
The totals of municipal waste generation in 2009 vary considerably, ranging from 831 kg per capita in Denmark
to 316 kg per capita in the Czech Republic. The variation reflects differences in consumption patterns and
economic wealth of the countries, but also depends greatly on the organisation of municipal waste collection
and management. Differences between individual countries exist in particular with regard to the degree to which
waste from commerce, trade and administration is collected and managed together with waste from households.
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In most countries, households generate between 60% and 90% of the municipal waste while the remainder can
be attributed to commercial sources and administration.
In 23 of the 31 countries, the amount of municipal waste generated per capita increased between 1995 and
2009, rising steadily in 14 of these countries, with the highest annual growth rates recorded for Malta (3.9%),
Greece (3.3%) and Denmark (3.0%). In the remaining nine countries the overall increasing trend was interrupted
in the period around 2002. Of these, six countries showed an increase from 1995 to 2002, with the largest annual
growth rates being in Austria, Ireland and Latvia, before the amounts stabilised or declined slightly between
2002 and 2009.
Conversely, three countries (Slovakia, Czech Republic and Poland) report decreasing waste generation for the
period from 1995 to 2002 followed by an increase between 2002 and 2008.
Of the eight countries with an overall decrease from 1995 to 2009, only three (Bulgaria, Hungary, Lithuania) showed a decline in both periods before and after 2002. Bulgaria showed the largest reduction with a
steady annual decline by 3.0% while in Hungary waste generation did not change significantly throughout the
whole period (-0.5% per annum).
In the five other cases the decline was not steady. The figures for Turkey and Germany show a small increase
until 2002 by less than 0.5% per annum, followed by annual decreases of 2.0% and 1.2%, respectively. Slovenia
and Norway reported larger overall reductions; however, these developments are mainly due to a retrospective
reassessment and methodological changes. Thus, the overall trend of these two countries is not assessable.
From 2002 on, the evolution of the methodologies was finalised in most of the countries, so that the waste
generation time series of 2002 and later is more accurate and stable than that between 1995 and 2001.

Municipal waste treated in Europe

Table 1: Municipal waste landfilled, incinerated, recycled and composted in the EU-27, 1995 to 2009 - Source:
Eurostat (env_wasmun)

Figure 2: Municipal waste treatment, EU-27, (kg per capita), 1995-2009 - Source: Eurostat (env_wasmun)
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In the following section, differences in the management of municipal waste are shown and the various countries’
treatment strategies are identified on the basis of the reported amounts of municipal waste landfilled , incinerated , recycled and composted . For incineration , the countries are asked for a distinction between incineration
with and without energy recovery. However, as no clear classification criteria have been applied so far, the
comparability of results among countries and over time remains fairly limited95 . Therefore, the current data
allow only analysis of the total amount incinerated.
Table 1 shows the amounts of municipal waste treated in the European Union (EU-27) for the period 1995
to 2009 by treatment method in million tonnes and kg per capita. Figure 2 shows the amounts of waste generated at EU-27 level and the amounts of waste subject to the four treatment categories ( landfill , incineration,
recycling , composting ).
The ’other treatment’ category was calculated as the difference between the sum of the amounts treated and
the amounts of waste generated. This difference is caused mainly by those countries that have to estimate the
waste generation in areas not covered by the municipal waste collection scheme and thus report more waste
generated than treated. Consequently, increased coverage of the population at EU-27 level (89% in 1995, 97%
in 2009) has led to decreasing ’other treatment’.
In addition, the ’other treatment’ category reflects the effects of import and export, weight losses, doublecounting of secondary wastes (e.g. landfilling and recycling of residues from incineration), differences due to
time lags, temporary storage and increasingly the allocation of pre-treatment such as mechanical biological
treatment. This may even lead to a higher amount treated for a certain year. At EU-27 level, all of these
effects contribute only marginally and tend to cancel each other out. However, at country level, the effects
are considerable, and the treatment shares presented below are therefore always related to the total amounts
treated and not to the amounts generated.
In spite of the increase in waste generation in the EU-27, the amounts of municipal waste landfilled have
been reduced. In the reference period, the landfilled total in the EU-27 declined by 45.6 million tonnes, or
32%, from 141.3 million tonnes (296 kg per capita) in 1995 to 95.7 million tonnes (191 kg per capita) in 2009,
corresponding to an annual decline of 2.7%. Since 2002, the landfilled amounts have fallen by as much as 4.4%
per year.
As a result, the share of landfilling in the EU-27 dropped from 68% in 1995 to 38% in 2008.
This reduction can partly be attributed to the implementation of European legislation, for instance Directive
62/1994 on packaging and packaging waste. By the year 2001, the Member States had to recover a minimum of
50% of all packaging put on the market. With the revised recovery target of 60% to be achieved by 31 December
2008, a further increase of separately collected packaging waste could be observed.
Furthermore, the implementation of Directive 31/1999 on the landfill of waste, which requires Member States
to reduce the amount of biodegradable municipal waste going to landfills to 75% by 16 July 2006, to 50% by
16 July 2009 and to 35% by 16 July 201696 , has contributed to this development. This Directive has led to
different strategies preventing the organic fraction of municipal waste from being landfilled, namely composting (including fermentation), incineration and pre-treatment such as mechanical-biological treatment (including
physical stabilisation).
As a result, the amounts of waste recycled increased from 21.8 million tonnes (46 kg per capita) in 1995
to 59.2 million tonnes (118 kg per capita) in 2009, which corresponds to overall growth by a factor of 2.7 at an
annual rate of 7.4%. The share of municipal waste recycled overall increased from 11% to 24%.
The recovery of organic material by composting is the treatment method that has increased the most.
This increase corresponds to an annual growth rate of 9.1%. Recycling and composting together accounted
for a share of 42% in 2009 and have exceeded the landfill share since 2008.
Waste incineration has also grown steadily in the reference period, although not to the extent of recycling
95 The new Waste Framework Directive now offers in Annex II an energy efficiency criterion that is expected to objectify the
classification of incineration facilities and to improve data comparability. The criterion came into force by 12 December 2010.
During the next data collection process Eurostat intends to ask the countries to specify from which reference year the energy
efficiency criterion will be applied.
96 The reduction is calculated on the basis of the total amount of biodegradable municipal waste produced in 1995.
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and composting. Since 1995, the amounts of municipal waste incinerated in the EU-27 have increased by 19.6
million tonnes or 63.1%, and accounted for 50.7 million tonnes or 20% of the total amount treated in 2009. This
corresponds to an increase of municipal waste incinerated from 65 kg per capita to 101 kg per capita.
Mechanical-biological treatment as well as sorting of waste are not covered directly as a category in the reporting of municipal waste treatment. These types of pre-treatment require an additional final treatment of
the waste. In practice, the amounts delivered to mechanical-biological treatment or sorting should be reported
on the basis of the subsequent final treatment steps. However, the way these amounts are allocated to the four
treatment categories (incineration, landfilling, recycling and composting) is, on a country scale, considerably
different and some countries report only on the first (pre-) treatment step.
As a consequence, the reporting on the current set of variables often requires additional information in order to relate the amounts of municipal waste landfilled, incinerated, recycled and composted to the amounts
generated at country level. Therefore, all percentages presented in the following are related to the total municipal waste treated.

Municipal waste treated by country

Figure 3: Municipal waste treated in 2009 by country and treatment category, sorted by percentage, 2011
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Figure 4: Municipal waste treated in 2009 by country and treatment category, sorted by percentage of landfilling
(kg per capita),2011 - Source: Eurostat (env_wasmun)
Figure 3 and Figure 4 illustrate the huge differences between countries with regard to the state of their waste
management systems.
Figure 3 presents the amounts of municipal waste landfilled, incinerated, recycled and composted in 2008
as a percentage of the total amounts treated.
Figure 4 shows the corresponding figures in kilogram per capita. Both are sorted by the percentage of waste
amounts landfilled relative to the total amounts treated.
Several countries are very advanced in diverting municipal waste from landfills, often due to the implementation of national measures to reduce landfilling of municipal waste. Switzerland, Germany, the Netherlands,
Sweden, Austria, Denmark and Belgium have reported landfill rates below 5%.
In Sweden and Denmark, there has been a ban on landfilling combustible waste since 2002 and 1997 respectively. The waste has to be recycled, treated by anaerobic digestion or incinerated. This strategy gives these
two countries the highest incineration rates for municipal waste in the EU-27, with 49% and 48% respectively,
matched only by the incineration rate of Switzerland (49%). These three countries, together with France, were
the only ones with landfill rates below 80%, where the amounts incinerated equalled or exceeded the amounts
recycled or composted. Mostly, the countries with low landfill rates had a larger combined share of recycling
and composting than incineration.
Landfilling rates in the Netherlands fell in the 1990s as a result of recycling, composting and incineration of
municipal waste. A further reduction occurred when the direct disposal of mixed municipal waste was banned
as of 2003, resulting in only 4 kg per capita municipal waste directly landfilled in 2009.
In Sweden, the landfilled amounts dropped from 64 kg per capita in 2003 to 7 kg per capita in 2009 after
the introduction of a landfill ban on organic material in 2005.
In Germany, landfilling was reduced steadily over the last decade mainly by recycling, mechanicalbiological
treatment and incineration. A considerable drop in landfilled amounts was due to the landfill ban for untreated
municipal waste that entered into force on 30 June 2005.
Similarly, Austria has allowed landfilling only for pre-treated waste since 2004. As a result, the landfill share
decreased from 28% in 2003 to 1% in 2009. The incineration rate increased accordingly from 11% to 29% in
the same period. It should be noted, however, that some of the low landfill shares are also due to the exclusion
of residues of other operations from reporting.
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Landfill shares of between 14% and 17% were reported by Norway and Luxembourg. France, Italy, Finland and
the United Kingdom reported amounts being landfilled in the range of 32% to 50%. If categorised by landfill
rates, the fourteen countries with the lowest landfill rates belong to the former EU-15 .
Among the so-called old Member States, landfill rates in 2008 were highest in Greece (81%), Portugal (62%),
Ireland (62%) and Spain (52%).
The highest rates for recycling were reported by Germany (48%, 274 kg per capita), Sweden (36%, 171 kg
per capita) and Belgium (36%, 175 kg per capita), whereas Austria (40%, 235 kg per capita) and the Netherlands (28%, 144 kg per capita) reported the largest shares of composting.
Italy’s reported share of composting is the second highest (32%), but national data for 200797 suggest that
the Italian figure for composting contains more than 70% amounts treated by mechanical-biological operations.
Belgium was among the countries with the largest shares for both recycling (36%) and composting (24%).
Ireland and Greece are the only ’old’ Member States without incineration facilities for municipal waste, although Ireland reported 4% of incineration in 2009 which was almost exclusively attributed to coincineration
of refused derived fuel, but also use of wood as a fuel and use of edible oils and fats in biodiesel processing.
Ireland has succeeded in reducing the amount of municipal waste going to landfills since 2001 considerably by
about 25% thanks to strong progress in recycling.
In the new Member States and the candidate countries as well as in Iceland, landfilling is still the predominant waste management option. Landfill rates in these countries range between 62% in Slovenia and 100%
in Bulgaria. The situation is further characterised by a low number of waste incineration facilities on the one
hand, and collection and recycling schemes that are partly still in their infancy on the other hand.
Incineration of municipal waste is reported by nine of these countries. The contribution of waste incineration to municipal waste management is highest in the Czech Republic (12%, 33 kg per capita), Iceland (11%,
57 kg per capita), Hungary (9%, 41 kg per capita) and Slovakia (7%, 22 kg per capita). In the other Member
States the incineration rate is less than 2%.
As could be expected from the figures on waste generation, Figure 4 shows that the amounts treated per
capita vary to a large extent. The sorting by percentage of landfilling illustrates the trend that the countries
with high landfill rates have generally lower total amounts treated than those with lower landfill rates.
Except for Cyprus (775 kg per capita) and Malta (622 kg per capita), all countries displayed on the right
side of Figure 4 show total amounts treated of far less than 500 kg per capita.
These countries report landfill rates of 75% and more, as shown in Figure 3, whereas of the remaining 18
countries listed on the left side of Figure 4, only a few reported total amounts treated much lower than 500
kg per capita (e.g. Norway and Finland). The high figures for Cyprus and Malta can be attributed to a large
share of commercial waste as well as to the impact of tourism, as these countries had by far the highest tourism
intensity indicators in Europe in 2006.

97 Statistiche ambientali, Ambiente e territorio, 2009, Sistemastatistico Nazionale Istituto Nazionale Di Statistica (ISTAT), Annuario n 11, Roma 2009, see: http://www.istat.it/dati/catalogo/20091130_00/
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Municipal waste treatment strategies

Figure 5: Waste treatment strategy by country groups, 2009 - Source: Eurostat (env_wasmun)
As regards strategies for waste treatment, the European Environment Agency (EEA) offered a reasonable
approach for a grouping that takes into account the combined rates of incineration and material recovery (represented as the sum of recycling and composting). The results of this approach were published in 2007, based
on data up to reference year 200598 .
The rationale of the EEA approach is that countries may follow different strategies to divert waste away from
landfills. These strategies are characterised either by a combination of material recovery and incineration or by
focusing mainly on material recovery and less on incineration. Either of these two strategies may be seen as
quite effective in diverting waste from being landfilled.
However, if material recovery is supplemented by incineration, a lower level of landfilling may be achieved,
because incineration facilities have the advantage of being able to divert streams from being landfilled that may
not be used for material recovery but contain a reasonable heat value. In addition, incineration may divert
biodegradable material of lower heat value away from landfill after pretreatment such as stabilisation and/or
drying by mechanical-biological or mechanical-physical processes.
Figure 5 shows the results of this approach for the latest data of reference year 2009. The first group contains
countries that apply a combined strategy with high rates of more than 25% for material recovery (composting
and recycling) as well as incineration.
The second group consists of countries where systems for recycling and composting are established to an extent
that a high rate of material recovery of more than 25% is achieved, but incineration rates fall short of 25%.
The third group relies mostly on landfilling as a treatment option with equally low rates of less than 25% for
incineration and material recovery.
Note that the percentages in Figure 5 were, in contrast to the EEA publication, calculated in relation to
the total amounts treated.
It can be seen that group 1 covers the 10 countries with the lowest landfill rates (Figures 3 and 4). Groups 2 and
3 deviate from the strict order by landfill rate for the reason that Portugal and Iceland, despite landfill rates
lower than 75%, belong to group 3 on account of their low shares for material recovery (both below 20%), while
Estonia reported material recovery of just over 25% with a higher landfill rate of 75%. The high landfill rate
in Estonia compared to the other two countries is due to the fact that Estonia reported almost no incineration,
98 European

Environment Agency, 2007, The road from landfilling to recycling: common destination, different routes, Copenhagen.
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whereas the remaining two countries diverted shares of between 11% (Iceland) and 18% (Portugal) away from
landfilling to incineration.
The population is fairly evenly distributed within the three groups, with each group representing roughly
200 million inhabitants, ranging from 181 million (group 2) to 210 million (group 1).
When considering the geographical distribution, group 1 with the ’most advanced’ treatment strategy is concentrated in North-Western Europe. The other two groups are located stepwise around group 1 in all directions,
except for the eastern direction, where countries belonging to group 3 share direct borders with countries belonging to group 1.

Development of municipal waste treatment strategies since 1995

Figure 6: Development of municipal waste treatment, 1995 to 2009 by treatment groups and category, (% kg
per capita)
The developments in respect of waste treatment in the three identified groups of countries are presented in
Figure 6. Note that for the evaluation of municipal waste treatment over time group 3 was calculated without
the former Yugoslav Republic of Macedonia, Croatia and Bosnia and Herzegovina on account of the limited
data available (only one or two reference years).
The type of treatment is shown as a percentage of total treatment and the treated amounts in kg per capita.
The per capita values were calculated as a weighted average over all countries within each group, i.e. the total
amounts treated per category were added for all countries per group in million tonnes and divided by the sum
of the overall inhabitants per group and year. For better comparison, the graphs were scaled identically.
It can be seen that the figures in kg per capita confirm the finding mentioned above, i.e. that in countries
with high landfill rates the total amounts treated in kg per capita in 2009 are lower than in countries with low
landfill rates. In 2009, the treated amount per capita was 341 kg in group 3 compared with 554 kg in group 1
and 550 kg in group 2. The developments over time even suggest that the overall increase from 1995 to 2009
was larger in groups 1 (10%) and 2 (22%) than in group 3 (8%). Thus, group 2 shows the largest amounts in
2009 and the largest growth, while for group 3 the opposite is the case.
Groups 1 and 2 show a similar development with regard to the absolute reduction of the percentage landfilled. In group 1, the landfill rate decreased from 42% to 11%. In group 2, the share of waste landfilled fell
from 86% to 49%, mainly due to the enormous increase in composting from 1% to 23%. However, this increase
must be interpreted with caution as 51% of the value is from composting in Italy, known to contain largely
amounts that were in fact treated by mechanical-biological facilities. Group 3 achieved an absolute reduction
of 8% (from 97% 1995 to 89% in 2009).
Considering the much lower starting level of group 1 for waste landfilled, the relative reduction of the landfill
rates was by far the highest in this group (73%, from 215 to 59 kg per capita). In group 2, the reduction in
landfilling amounted to 30% (from 387 in 1995 to 270 kg per capita in 2009), while in group 3, the amounts
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landfilled in 2009 (302 kg per capita) were almost equal to those in 1995 (304 kg per capita).
Although the total amount of municipal waste treated per capita in 2009 is much higher in group 2 than
in group 3, the per capita amounts of municipal waste landfilled in 2009 are not very different in both groups,
with 270 kg and 302 kg per capita respectively. In contrast to this, group 1 countries managed to reduce the
already low amounts landfilled in 1995 further until 2009, mainly by recycling and composting with increases
overall of 116% and 68%. Progress with regard to material recovery and incineration was low in group 3 in
absolute terms and cannot easily be identified in the graph. The largest increase from 1995 to 2009 occurred
for recycling by a factor of 8 from 2.4 to 19.3 kg per capita, followed by the amounts incinerated (2.7 to 10.1
kg per capita; factor of 3.7).
The results can be summarised as follows:

• in several countries belonging to group 1 national measure were introduced to limit the landfilling of
municipal waste, which has most likely contributed to the high increase in recycling, composting and
incineration;
• countries belonging to group 2 have set up some measures to divert municipal waste from landfilling, and
the trend is pointing into the right direction;
• except for Estonia and Slovenia, all ’new’ Member States are in group 3, only limited progress in diverting
municipal waste from being landfilled can be observed; however, the generated amounts of municipal waste
are notable lower than in the countries of the other two groups;
• Greece and Portugal lag behind the development in other ’old’ Member States.

Municipal waste generated and economic development in Europe

Table 2: Municipal waste generated, population and GDP in the EU-27 from 1995 to 2009 - Source: Eurostat
(env_wasmun) (demo_gind) and (nama_gdp_k)

Figure 7: Municipal waste generated, population and GDP in the EU-27 from 1995 to 2009 (1995=100) - Source:
Eurostat (env_wasmun) (demo_gind) and (nama_gdp_k)
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Table 2 shows the data aggregates for the 27 Member States of the European Union (EU-27) for municipal
waste generation, population and selected economic parameters.
Gross domestic product (GDP) is used as an economic parameter and a driver of municipal waste generation. The table shows municipal waste generated in tonnes as well as per capita. The development since 1995
is illustrated in Figure 7.
Since 1995, the generation of municipal waste in the EU-27 has shown a steady increase until 2002. In this
period, municipal waste generation grew by 29.1 million tonnes, or 13%, from 226.5 million tonnes to 255.6
million tonnes. This corresponds to an average annual growth rate of 1.7%. In 2003 and 2004, this growth
trend was interrupted, which can to some extent be attributed to the changes of methodology and classifications
which reportedly took place in many countries in the period around 2002.
This decrease was followed by a further rise from 2004 to 2007 by 8.1 million tonnes, to 260.0 million tonnes,
followed by a decrease in 2008 (258.9 million tonnes) and another in 2009, to 256 million tonnes.
Up to 2002, the increase in waste generation exceeded the population growth. Accordingly, the populationrelated indicator on municipal waste generated also increased. The indicator grew at an average rate of 1.5%
per year from 474 kg per capita in 1995 to 526 kg per capita in 2002. In 2003 the indicator fell to 514 kg per
capita. The subsequent increase to 523 kg per capita in 2007 did not raise the indicator above the level of 2002.
Up until 2009, the indicator decreased to 512 kg per capita, i.e. approximately to the level of 2004.
The drop in 2009 after steady growth from 2003 to 2008 was also observed in many countries’ series. It
was explained by the positive economic development in this period until 2008 followed by the 2009 decline.
At the EU-27 level, GDP shows an increasing trend with an annual growth rate of 2.3% in the period from 1995
to 2008. Annual economic growth thus clearly exceeded that of municipal waste generation in the same period
(1.0%). Particularly between 2002 and 2008, economic growth was much higher than that of municipal waste
generation (0.2%). The relation between economic development and municipal waste generation is illustrated
by the line ’MW generation per EUR (GDP)’, i.e. a moderate decline until 2002 by 0.8% peryear and a sharp
decline by 1.8% per year between 2002 and 2008. In 2009, the economic decline was even sharper than that of
waste generation, leading to an increasing value back to the level of 2006 (24.8 kg per EUR).
These figures are not yet sufficient to conclude that municipal waste generation in the European Union has
reached its peak. This is particularly true because the aggregates for 2009 are to some extent based on provisional data or estimates. Nevertheless, the figures do indicate that municipal waste generation in the European
Union has slowed down since 2002.

Data sources and availability
All the data presented here were collected by Eurostat. Since the beginning of the 1990s Eurostat has conducted
surveys on European waste data using the OECD /Eurostat-Joint Questionnaire as the main source. Starting
from 2004 as the first reference year, Regulation 2150/2002 on waste statistics replaced in principle the data
collection based on the Joint Questionnaire. In order to maintain the time series and to offer consistent data in
an international context outside the EU (OECD, UN ), the small set of variables on municipal waste presented
in this statistical article is still collected annually on the basis of a subset of the OECD/Eurostat Joint Questionnaire.
The data were extracted from the Eurostat database on 12 April 2011. Average population values (extracted
on 21 April 2011) were used to calculate kilogram per capita. For the GDP, again extracted on 21 April 2011,
the data were used in euro as chain-linked volumes, reference year 2000 (at 2000 exchange rates).
Definitions
The municipal waste classification is based on the definitions for the section on waste in the OECD/Eurostat
Joint Questionnaire, briefly summarised (more extensive information is available in the ESMS metadata sheet
on municipal waste ).
MW generated / MW collected The data refer to the amount of municipal waste generated. In countries
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with complete (national) coverage of their municipal waste collection scheme the total of municipal waste generated is equal to the total of municipal waste collected. Some countries do not cover the whole territory with
a collection scheme. These countries have added an estimation of the waste generated in the areas not covered.
Only Lithuania was not able to offer such estimation for the latest data. The Lithuanian data only refer to
municipal waste collected.
Data include the overseas departments (département d’outre-mer or DOM) Martinique, Guadeloupe, Réunion and French Guiana.
Data for Cyprus refer only to the area under effective control of the Government of the Republic of Cyprus.
Data include Liechtenstein.

Context
Municipal waste constitutes only around 10% of total waste generated. However, the political emphasis on
municipal waste is very high because of its complex character due to its composition, its distribution among
many waste generators and its link to consumption patterns.
All the data presented here were collected by Eurostat. Since the beginning of the 1990s Eurostat has conducted
surveys on European waste data using the OECD/Eurostat-Joint Questionnaire as the main source. Starting
from 2004 as the first reference year, Regulation 2150/2002 of 25 November 2002 on waste statistics replaced
in principle the data collection based on the Joint Questionnaire. In order to maintain the time series and to
offer consistent data in an international context outside the EU (OECD, UN), the small set of variables on
municipal waste presented in this statistical article is still collected annually on the basis of a subset of the
OECD/Eurostat Joint Questionnaire.

Further Eurostat information
Publications
• Generation and treatment of municipal waste - Statistics in focus 31/2011
• Environmental statistics and accounts in Europe

Main tables
• Environment statistics , see:
Waste statistics (t_env_wasr)
Generation of waste by economic activity (ten00106)
Generation of waste by economic activity (hazardous, non-hazardous), 2008 (ten00107)
Generation of waste by waste category (ten00108)
Generation of waste by waste category (hazardous, non-hazardous), 2008 (ten00109)
Waste generated by households by year and waste category (ten00110)
Waste generated by households and by waste category (hazardous, non-hazardous), 2008 (ten00111)
Recovery rates for packaging waste (ten00062)
Recycling rates for packaging waste (ten00063)
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Database
• Environment statistics , see:
Waste statistics (env_was)
Waste generation and treatment (env_wasgt)

Dedicated section
• Environmental Data Centre on Waste

Methodology / Metadata
• Municipal waste by type of treatment (ESMS metadata file - tsien130_esms)
• Municipal waste generated (ESMS metadata file - tsien120_esms)
• Waste Statistics (ESMS metadata file - env_wasr_esms)

Other information
• Directive 94/62 of 20 December 1994 on packaging and packaging waste
• Directive 1999/31 of 26 April 1999 on the landfill of waste
• Regulation 2002/2150 of 25 November 2002 on waste statistics

External links
• European Commission - DG Environment - Waste in the EU
• European Environment Agency - Waste and material resources
• OECD Website

See also
• Environment and economy
• Environment introduced
• Packaging waste statistics
• Waste shipment statistics
• Waste statistics

Notes
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Packaging waste statistics
Data from August 2011. Most recent data: Further Eurostat information, Main tables and Database .
The environmental impacts caused by the generation and treatment of waste are raising serious concerns. As
waste generation also represents an inefficient use of valuable resources, prevention and better management of
waste is one of the top priorities of the EU’s sustainable development strategy. Although the magnitude of the
different waste streams varies across European countries, it is possible to identify waste streams that require
specific consideration - such as packaging waste. This article examines the recent statistics on packaging waste
in the European Union (EU) . In particular it summarises the developments during the last decade since official
reporting on packaging waste was implemented.

Figure 1: Shares of packaging waste by weight, EU-27, 2008 - Source: derived from Eurostat (env_waspac)

Main statistical findings
On average every citizen in the 27 Member States EU-27 generated 164 kg of packaging waste in 2008. This
quantity varied between 40 kg and 233 kg per capita across European countries. Figure 1 shows that paper and
cardboard, glass, plastics, wood, and metals are, in that order, the most common types of packaging waste in
European countries.
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Time series of packaging waste generation and treatment

Figure 2: Development of packaging waste generated, EU-15, 1998-2008 (million tonnes) - Source: Eurostat
(env_waspac)

Figure 3: Development of the share of packaging material, EU-15, 1998-2008 (% of total packaging waste by
weight) - Source: Eurostat (env_waspac)

Figure 4: Development of packaging generated per capita, EU-15, 1998-2008 (kg per capita). Other materials
amount to approx. 0.5 kg per capita - Source: Eurostat (env_waspac)
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Figure 5: Development of packaging waste generated, recovered and recycled, EU-15, 1998-2008 (million tonnes)
- Source: Source: Eurostat (env_waspac)

Figure 6: Development of recycling and recovery rates for glass, paper and board, metals and plastics, EU-15,
1998-2008 (in% by weight) - Source: Eurostat (env_waspac)
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Table 1: First and second stage targets and the years in which the targets must be achieved - Source: European
Commission (Packaging Waste Directive)

Figure 7: Per capita volume of packaging glass waste generated, EU-15 for 1998 and 2008; EU-10 for 2004 and
2008; for Romania and Bulgaria 2005 and 2008 (per capita) - Source: Eurostat (env_waspac)

Figure 8: Recycling rate for glass packaging, 2008 (1st and 2nd stage targets indicated by horizontal lines, 2nd
stage deadline indicated on x-axis) - Source: Eurostat (ten00063)
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Figure 9: Recycling and recovery operation for paper and board packaging, EU-15, 1998-2008 - Source: Eurostat
(env_waspac)

Figure 10: Recycling rate for paper and board packaging, 2008 - Source: Eurostat (ten00063)

Figure 11: Recycling rate for metal packaging, 2008 - Source: Eurostat (ten00063)
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Figure 12: Recycling and recovery operations for plastics packaging, EU-15, 1998-2008 (million tonnes) - Source:
Eurostat (env_waspac)

Figure 13: Share of recycling and recovery operations for plastics packaging, EU-15, 2008 - Source: Eurostat
(env_waspac)

Figure 14: Recycling rate for plastics packaging, 2008 - Source: Eurostat (ten00063)
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Figure 15: Indicative recycling rate for wood packaging, 2008 - Source: Eurostat (ten00063)

Figure 16: Recycling rate for all packaging, 2008 - Source: Eurostat (ten00063)

Figure 17: Recovery rates for all packaging, 2008 - Source: Eurostat (ten00062)
The following analysis will focus on the EU-15 as data on packaging waste is now available for a decade (19982008). Data for the first reporting year (1997) is not included because data for the entry year are not sufficiently
robust for many packaging materials. As data for wood packaging is only available for most EU-15 countries
from 2003 onwards, wood is not included in this analysis.
Figure 2 shows a summary of the development of packaging waste generated for the years from 1998 to 2008.
The total quantity rose from 55 million tonnes in 1998 to 61 million tonnes in 2008. This means a total increase
of 9.3%.
Over the decade paper and board are the main material in packaging waste generated, contributing more
than 25 million tonnes in 1998 and over 28 million tonnes in 2008 to the total packaging waste generated.
Amounting to a total of 15.1 million tonnes in 1998, glass is the second most important packaging material;
however, glass generated decreased to 14.7 million tonnes in 2008. Plastics packaging material increased from
9.9 million tonnes in 1998 to 13.1 million tonnes in 2008. Metals show a slight decrease from 4.5 to 4.4 million
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tonnes. The reporting of other materials is marginal, totalling less than 0.2 million tonnes per year.
It can be concluded that for some packaging material such as glass and metals there is a small decline while for
paper and board and plastics there is a significant increase. This incline overcompensates the decrease of the
other materials and results in an overall growth of packaging waste generated.
2008 was the first year on record showing a decrease of the total quantity of packaging material. This decline is mostly due to paper and board and plastics packaging whereas metals and glass did not experience a
significant reduction from 2007 to 2008. This decline of packaging material might be due to the economic slump
in 2008, as the GDP in EU-15 turns negative in the second quarter of 2008.
The development of the share of packaging materials is shown in Figure 3. It presents the share of the major
packaging materials. Plastics experienced an increase in share from 17.9% to 21.6%. The share of paper and
board went up from 45.7% in 1998 to 46.7% in 2008. Metals declined from 8.2% in 1998 to 7.2% in 2008
and glass has been significantly reduced from 27.5% in 1998 to 24.2% in 2008. In 2008 the overall quantity of
packaging materials decreased. The share of metals and glass increased, the share of paper and board decreased
and the share of plastics remained constant.
Another standard criterion for assessing the growth of waste is the correlation between the quantity and the
population. Figure 4 depicts the development of the per-capita quantity of packaging material.
In the EU-15, the per-capita data for metals and glass packaging waste suggests some fluctuation between
1998 and 2000 followed by a slight but steady decline. Overall, between 2000 and 2008 a reduction of 10%
for metals and 6% for glass can be observed. In contrast to metal and glass, the paper and board data and
especially the plastics data show a strong per-capita increase. For paper and board the data show a stepwise
increase in the years 1999, 2002, 2006 and 2007; in 2008 a significant decline can be observed.
The data for plastics display a quite steady growth over the years. Extrapolation of the trend before 2007
would suggest that plastics would overtake glass as the second important packaging material within a few years.
However, as for paper and board, the plastics packaging waste data shows a decline in 2008.Figure 5 shows the
evolution of the packaging waste volume generated, recovered and recycled for glass, paper and board, plastics
and metals.
The recycling sector plays a fundamental role in waste management. Recycling is crucial for both waste reduction and the reduction of consumption of natural resources. Increased recycling would also help Europe to
be less dependent on raw material imports. Thus, it is not surprising that the recycling sector is growing in
economic importance in the European Union and also makes a significant contribution to employment.
Figure 5 highlights that the amount of packaging waste recycled and recovered rose steadily from 1998 to
2008. Since many Member States had already implemented recycling and recovery schemes before 1998, the
EU-15 data already show a significant volume of recycling and recovery from the beginning of the decade onwards. In 2008, 60.6 million tonnes of waste was generated in the EU-15 of which 46.8 million tonnes were
recovered, including 40.4 million tonnes of recycled materials.
Figure 6 shows the corresponding evolution of the recycling and recovery rates for the timeframe 1998 - 2008.
The amount of recycled and recovered packaging waste has steadily increased in the EU. In the EU-15 the
recycling rate of packaging waste went up from 49% to 67% between 1998 and 2008. Until 2002 the recycling
rate and the recovery rate developed in parallel. In the subsequent years the gap between the two widened,
which might be due to the fact that more incineration facilities were built in this period. If energy and other
forms of recovery are also taken into account, the rate of recovery including incineration at waste incineration
plants with energy recovery rose from 56% to 77%.

Recycling and recovery targets
Article 6 of the Packaging Waste Directive sets out the first stage and second stage recovery and recycling
targets.The first stage sets a 50-65% target on recovery (Art. 6(1)(a)), a 25% target on recycling of all materials and a 15% target for each material (Art. 6(1)(c)).These targets are calculated by weight; by dividing the
amount of packaging waste recycled by the total amount of packaging waste generated. The targets had to be
met by different dates from June 2001 to the end of 2007 for all Member States except Malta, Bulgaria and
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Romania (Table 1). In the second stage, for each of the five packaging waste materials a minimum recycling rate
by weight is required according to Article 6(1)(e) of the Packaging Waste Directive. Additionally a recycling
target for the totality of the weight of materials is laid down in Article 6(1)(d). For recovery the directive seeks
a minimum recovery rate of 60% (Art. 6(1)(b)). Table 1 also shows the deadlines for the second stage targets
according to the directive.

Glass
Generation of glass packaging waste differs between the countries significantly. In the EU-15 the glass packaging
waste generated was 37 kg per capita in 2008 whereas in the 12 Member States which joined the EU after 2004
it amounted to only 19 kg per capita. The gap between the countries is rather wide. Finland has the smallest
amount within the EU-15 with 11 kg per capita. As Figure 7 shows, the glass packaging generated in the case
of Romania amounts to only 9 kg per capita for 2008 while Luxembourg and France have the highest level of
glass packaging generated with 55 kg per capita and 49 kg per capita respectively.
There is a very wide range of quantity of packaging glass waste generated between the various Member States.
The development over time is also very different. Some countries such as Belgium, the United Kindom, Slovenia
or Poland experience an increase whereas other countries such as Denmark, France or Bulgaria see a decline.
The data suggest that the development is independent from the actual level of total waste generation.
Recycling of packaging glass is the main recovery operation for this waste material. The other forms of recovery are minor and are used in a few countries only and are therefore not covered here. The recycling rate is
shown in Figure 8.
The first stage target has been achieved by all Member States except Malta which did not provide data in
time. The second stage targets have been achieved by all countries which had agreed to fulfill the target by
the end of 2008. Some countries – namely Ireland, the Czech Republic and Slovenia – are well above the 60%
recycling rate.

Paper and board
Paper and board recycling and recovery have been in operation since the 1980s. Therefore the recycling and
recovery rates for paper and board packaging were already high at the beginning of the 1998 – 2008 decade.
The main recovery operations are material recycling and incineration with energy recovery. Other forms of
recycling and recovery played only a very minor role.The development of the recycling and recovery operations
is displayed in Figure 9. Please note that from 2002 / 2003 the reporting format changed, which is indicated as
’break in time series’.
Figure 9 shows clearly that some of the amount dedicated to recycling before 2002 shifted to energy recovery or incineration after 2003. Up to 2008 the volume of paper and board packaging undergoing recycling
grew steadily. The amount of energy recovery or incineration at waste incineration plants with energy recovery
reached a peak in 2003 and has declined since then with a sharp drop in 2008.At first the amount of paper and
board packaging which is not recovered (disposed), decreased from 31% in 1998 to 10% in 2008. In contrast
the share of recycling has grown over the same period from 61% to 82%. The other recovery operations have
contributed 8% in 1998 and 2008 while they reported a peak of 13% after 2003.
The recycling rate for paper and board is shown in Figure 10. All countries have exceeded the second stage
recycling target of 60% except Slovakia. However, Slovakia reported recycling rates over 60% for 2006 and 2007.
Malta has not reported any data for 2008.

Metals
The metal packaging waste consists of steel and aluminium. The breakdown of the data to steel and aluminium
is voluntary and therefore only a few countries reported this. Data for Germany, Italy and the UK from 1999
onwards and for France, Sweden and Greece from 2003 onwards indicate that aluminium had a share of 10% to
13% of the total metal packaging waste. Over the 1999-2008 decade a small increase can be observed.
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The second stage recycling target for metal packaging is 50% by weight, shown in Figure 11. It should be
noted that Bulgaria and Romania had also agreed to fulfill the targets by the end of 2008. However, all Member
States which should have met the target by the end of 2008 have recycling rates exceeding 50%. Moreover,
Ireland, Portugal, Cyprus, Hungary, Lithuania, Slovakia and Latvia have reported rates above the target.

Plastics
Plastics packaging material is the packaging material with the highest growth rate in the last decade. In comparison to other packaging materials the recycling of plastics is more difficult and costly. Figure 12 illustrates
the development of recycling and recovery activities for the EU-15 for the decade from 1998 to 2008.
The recycling activity has grown more than twofold in the EU-15, showing an increase from 1.8 million tonnes
to 4 million tonnes per year in the 1998-2008 decade, whereas the recycling rate has only increased by 50%.
This is mainly due to the high growth of plastics packaging material. For recovery operations without recycling
(until 2002) or energy recovery and incineration (from 2003 onwards) the change in the reporting format had
resulted in a rapid increase from 2002 to 2003. The reason for this sharp incline might be a more conservative
assignment in the years before 2003. Over the decade the recovery without recycling operations increased from
1.5 million tonnes to nearly 4 million tonnes per year, representing a rise in share from 15% in 1998 to 30% in
2008. The increase in recovery without recycling has therefore been higher than for recycling alone.As a result,
the amount of plastics packaging waste going to disposal has been reduced from 6.6 million tonnes or 67% in
1998 to 5.2 million tonnes per year or 39% in 2008. On the other hand the disposal of plastics packaging waste
has only been reduced by 21%.
Figure 13 shows the contribution of the various recycling and recovery operations in 2008. The breakdown
of recovery operations in EU-15 countries shows significant variations. High recovery rates are mostly achieved
by incineration with energy recovery; they are independent of recycling rates. As some Member States have
nationwide coverage with municipal waste incineration plants with energy recovery, they automatically achieve
an almost 100% recovery rate, as is the case with Denmark, Germany, Luxembourg, the Netherlands and Austria.
For the recycling rates only material recycling (meaning recycled back to plastics) are counted. In Figure
14 the first stage targets of 15% and the second stage targets of 22.5% are shown. All countries had to meet the
first stage recycling targets by different dates up to the end of 2007, except Malta and Bulgaria (end of 2009)
and Romania (end of 2011).
The recycling rates shown in Figure 14 indicate that Greece (12%) and Cyprus (14.8%) have not achieved
the first stage targets. Bulgaria (15.6%) and Romania (15.5%) both have achieved their target before the corresponding deadline. Malta did not supply data in-time. All Member States which were due to fulfil the second
stage targets of 22.5% by the end of 2008 have exceeded this target. Some countries with a later deadline have
already achieved the targets: Ireland (29%), the Czech Republic (50%), Hungary (25%), Lithuania (33%), the
Slovak Republic (44%), Slovenia (56%) and Poland (24%).

Wood
Wood packaging is mostly used for transport packaging. As the reporting was voluntary before 2003, a comprehensive time line for EU-15 is available only from 2003 onwards. The data on wood packaging exhibit wide
variations and are assessed as insufficiently robust. Commission Decision 2005/270/EC decreed that ’the data
for wood shall not be used for the purpose of evaluating the target of a minimum of 15% by weight . . . ’. Figure
15 is therefore only indicative of the recycling rates achieved.

Overall recycling rates
The overall recycling rates for packaging waste are compiled for all packaging materials including glass, paper
and board, metals, plastics, others and wood. The first stage target was 25% and the second stage target was
55%.
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As shown in figure 16, all countries have achieved the first stage targets except Malta which has not supplied data in-time.All countries subject to meeting the second stage target of 55% recycling rate by the end of
2008 have achieved the target. Other countries already have recycling rates above the target: Ireland, Portugal
and the Czech Republic.

Overall recovery rates
Figure 17 shows the recovery rate for all packaging materials. The first stage recovery target was 50% and the
second stage target was 60%.All countries except Malta (2009), Bulgaria and Romania (2011) should have met
the first stage targets by different dates up to the end of 2007. All countries subject to the first stage targets
could – with the exception of Greece (44%), Cyprus (39%) and Estonia (45%) – exceed the recovery target of
50%.Bulgaria (51%) met the target before the set deadline.All EU-15 countries (except Greece) met the second
stage target by 2008. Ireland (62%), Portugal (66%) and the Czech Republic (76%) exceeded the second stage
target.

Conclusions
• The data on packaging waste are hosted by Eurostat and are available in the dissemination database .
• As shown in this paper, the database allows a wide range of analysis.
• The data reveal that the amount of packaging waste generated has significantly increased over the last
decade.
• Glass and metal packaging waste generated show a small decrease over the decade.
• Paper and board and plastics packaging put on the market significantly increased in the last 10 years.
• 2008 was the first year since 1997 in which the total amount of packaging generated decreased. The fall
in packaging consumption was mainly due to paper and board and plastics.
• Recycling for major packaging material (glass, paper and board, plastics, metals) grew from 50% in 1998
to about 66% in 2008 for the EU-15. In the same time recovery rose from 56% to 77%.
• Paper and board is the most important packaging material with a consumption of 72 kg per capita in 2008
in the EU-15. Recycling advanced from 61% in 1998 to 82% in 2008. Other recovery operations remained
constant at about 8% and disposal decrease from 31% in 1998 to 10% in 2008.
• Glass is the second most important packaging material with 37 kg per capita. Glass recycling rose from
52% in 1998 to about 69% in the EU-15.
• In 2008 the EU-15 has a plastics packaging material consumption of 33 kg per capita. Recycling increased
from 18% to 31% between 1998 and 2008, energy recovery or incineration with energy recovery rose from
15% to 30% and disposal fell from 67% to 39%.
• Metals packaging put on the market amounts to 11 kg per capita. In 199843% was recycled in the EU-15.
In 2008 the recycling rate was 70%.
The nature and dimension of waste related impacts on the environment depend upon the amount and composition of waste streams as well as on the method for treating them. Member States deliver quantitative data,
to be reported under EU waste legislation, to a single data entry point, the Waste Data Centre operated by
Eurostat.
Data for specific waste streams as well as official waste statistics are becoming available in a common reporting, processing and dissemination environment to allow for cross validations and assessments.
This one-stop-shop approach allows policy-makers, stakeholders, users from other European bodies and the
interested public to find the data needed to assess the effectiveness of the European Union’s waste policy.
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Data sources and availability
The packaging waste data is reported by the Member States as laid down in Commission Decision 2005/270/EC
. The reported data is usually available in the Eurostat database on packaging waste approximately 18 months
after the end of the reference year.

Context
Packaging legislation is driven by European Parliament and Council Directive 94/62/EC of 20 December 1994
on packaging and packaging waste, as amended by Directive 2004/12/EC of the European Parliament and of
the Council (Packaging Waste Directive) and is concerned with minimising the creation of packaging waste
material. It promotes re-use, recycling and energy recovery of packaging.However, as a first legal basis, Council
Directive 85/339/EEC of June 1985 required the establishment of national programmes for reduction of the
volume of beverage containers disposed as waste in order to raise consumer awareness on the advantage of using
refillable containers. These programmes began on 1 January 1987 and have been updated every four years since
then. Great emphasis was put on the recycling of such containers.The directive was repealed by the introduction of the Packaging Waste Directive 94/62/EC in 1994. The latter directive aims at harmonising national
measures concerning the management of packaging and packaging waste in order, on the one hand, to prevent
any impact thereof on the environment of all Member States and third countries, or to reduce such an impact,
thus providing a high level of environmental protection, and, on the other hand, to ensure the functioning of
the internal market. Obstacles to trade and distortion and restriction of competition within the Community
shall be avoided. To this end, this directive lays down measures aimed, as a first priority, at preventing the
production of packaging waste and, as additional fundamental principles, at reusing packaging, at recycling and
other forms of recovering packaging waste and hence at reducing the final disposal of such waste. It also limits
the level of heavy metals in packaging.The Packaging Waste Directive sets out the following targets (by no later
than 31 December 2008 for the old EU-15 except Greece, Ireland and Portugal): a minimum of 60% recovery
rate (including waste incineration); between 55 and 80% by weight of packaging waste to be recycled; with
minimum rates of 60% by weight for glass, paper and cardboard; 50% by weight for metals; 22.5% by weight
for plastics; and 15% by weight for wood (The deadlines for the second stage targets and additional interim
targets for Bulgaria and Romania were set in the accession protocol). Commission Decision 2005/270/EC of
March 2005 has established a common format on which reporting of Member States is based.

Historical flashback and example
In France, the municipal waste generated increased during the period from 1960 – 1990 from almost 220 kg
per capita to approx. 360 kg per capita. However, during the same period packaging waste has risen from
approx. 36 kg per capita to almost 120 kg per capita. As the municipal waste has increased by 33%, packaging
waste grew by 233%.Taking into account that the standard waste treatment in the 1980s was landfill, the waste
volume might serve as a better benchmark since general estimates show that packaging waste with a weight
share of 30% may constitute up to 50% of the waste volume. This underlines that packaging waste has an
important impact on landfill capacity.In recent decades many Member States have been striving to raise the
environmental standards for waste disposal facilities for both incineration and landfill. Many smaller landfill
facilities were closed and the construction of new ones was rarely approved. For Germany at the end of the
1980s, the landfill reserve capacities in some regions were estimated to last for a maximum of 2 to 5 years.

Definitions
Packaging is defined as any material which is used to contain, protect, handle, deliver and present goods.
Packaging waste can arise from a wide range of sources including supermarkets, retail outlets, manufacturing
industries, households, hotels, hospitals, restaurants and transport companies. Items like glass bottles, plastic
containers, aluminium cans, food wrappers, timber pallets and drums are all classified as packaging.The classification of packaging waste and ordinary waste is defined according to the three criteria in Article 3 of the
Packaging Waste Directive and highlighted in Annex I.In contrast to other waste statistics, the term ’packaging waste generated’ means not the amount of ’packaging collected’, but rather all ’packaging placed on the
market’.The main packaging materials are glass, paper and board, plastics, metals (aluminium and steel) and
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wood.Composite materials are made of paper, plastic and metal which could not be separated by hand. Composites are reported under their predominant material by weight. Other packaging materials are counted as ’others’.
Recycling is divided in two terms. Material recycling is the reprocessing to the original material. Other
forms of recycling include the reprocessing for other purposes including organic recycling.Recovery includes
recycling, energy recovery (e.g. as fuel in cement kilns or blast furnaces), other forms of recovery and waste
incineration with energy recovery. Energy recovery means energy generation from waste at special incineration
plants. Incineration with energy recovery and the other forms of recovery are defined by Annex IIb in the
Waste Framework Directive 75/442/EEC (amended).The weight of recovered or recycled packaging waste is
determined as the input to an effective process or, for practical reasons, as the output of a sorting plant which
is sent to an effective recovery or recycling process. The weight should exclude non-packaging materials as far
as practical.Reusable packaging is only counted once in their lifetime and not after every refilling and purchase
trip.The recycling or recovery rates are the total quantity of recycled or recovered materials divided by the total
quantity of generated packaging material.

Further Eurostat information
Publications
• European Environment Agency (EEA): Generation and recycling of packaging waste
• EEA: State of the environment report 5/2010 (SOER 2010)
• EEA: Effectiveness of packaging waste management systems in selected countries - Pilot study
• Eurostat: Generation and treatment of municipal waste - Statistics in focus 31/2011
• Eurostat: Environmental statistics and accounts in Europe - Statistical book 2010

Main tables
• Environment statistics , see:
Recovery rates for packaging waste (ten00062)
Recycling rates for packaging waste (ten00063)

Database
• Environment statistics , see:
Waste statistics (env_was)
Waste streams (env_wasst)
Packaging waste (env_waspac)

Dedicated section
• Environmental Data Centre on Waste

Methodology / Metadata
• Waste Statistics (ESMS metadata file - env_waspac_esms)

Source data for tables, figures and maps on this page (MS Excel)
Packaging waste August 2011 - tables and figures
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Other information
• Commission Decision 2005/270/EC of 22 March 2005 establishing the formats relating to the database
system pursuant to Directive 94/62/EC of the European Parliament and of the Council of 20 December
1994 on packaging and packaging waste
• Directive 2004/12/EC of the European Parliament and of the Council of 11 February 2004 on packaging
and packaging waste

External links
• European Environment Agency – Waste and material resources
• DG Environment – Packaging waste

See also
• Municipal waste statistics
• Waste statistics
• Environment introduced
• Greenhouse gas emissions from waste disposal
• Waste shipment statistics
• Environment and economy
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Recycling – secondary material price indicator
Data from August 2011. Most recent data: Further Eurostat information, Main tables and Database .
This article introduces the volume and price indicator for recyclables in the European Union (EU) set up by the
Environmental Data Centre on Waste to provide relevant data and also to draw a broader picture of the market
for secondary materials collected for recycling . Secondary materials are recovered waste materials which are to
be sold and reused in manufacturing .
The indicator considers the volume of trade in secondary materials (million tonnes) and average prices for
secondary materials (€/tonnes). It is based on foreign trade statistics and monitors both the intra-EU and
extra-EU cross-country trade (between Member States and with countries outside of the EU, respectively). The
indicator is presented in a way similar to other market-price related indicators, such as energy import prices.

Figure 1: Price indicator and trade volume for glass waste in EU-27 until February 2011 - Source: Eurostat
COMEXT

Figure 2: Price indicator and trade volume for paper and board waste in EU-27 until February 2011 - Source:
Eurostat COMEXT
In contrast to the well-established steel and aluminium scrap market, monitoringof other materials used for
consumer-related packaging (such as glass, paper and board, plastics) is not so well developed, so the analysis
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focuses specifically on those materials. The indicators are likely to be of interest to stakeholders concerned with
long-time performance of secondary-material markets, and may supplement privately-held data. Both elements,
trade volumes and prices, are shown within the same graphs to highlightcurrent trends and volatility.

Main statistical findings

Figure 3: Price indicator and trade volume for plastics waste in EU-27 until February 2011 - Source: Eurostat
COMEXT

Figure 4: Price development for low and high quality paper waste in EU-27 until October 2009 - Source:
Eurostat COMEXT
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Figure 5: EU-27 extra import and extra export flows for plastics waste - Source: Eurostat COMEXT

Figure 6: Trade volume of paper waste in EU-27 according to trade flows - Source: Eurostat COMEXT
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Figure 7: Price indicator of paper waste in EU-27 according to trade flows - Source: Eurostat COMEXT

Figure 8: Trade volume of plastics waste in EU-27 according to trade flows - Source: Eurostat COMEXT

Figure 9: Price indicator of plastics waste in EU-27 according to trade flows - Source: Eurostat COMEXT
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Table 1: Codes in Foreign Trade Statistics for glass waste

Table 2: Codes in Foreign Trade Statistics for paper waste

Table 3: Changes in nomenclature for plastics waste
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Table 4: Codes in Foreign Trade Statistics for plastics waste
The indicator shows that the price of recyclates has varied significantly over time, and this can lead to fluctuations in the trade of secondary materials. The most notable change over the last decade was a sharp reduction
in secondary material prices during the financial crisis of 2008/2009. During this period, anecdotal evidence
suggested that, in the short term, some waste management authorities had difficulties selling the materials they
had collected for recycling. However, average annual figures for intra- EU-27 trade suggest that the markets for
most secondary materials were not substantially affected.
The data also shows that, for materials which are often exported out of the EU for recycling, the price recovers well after the sharp reduction seen throughout 2008. Extra-EU-27 trade volumes in plastics, for example,
drop significantly, but bounce back to levels higher than before 2008, despite the lower price. This suggests
that the waste sector can deal with short-term crises in the secondary material markets. However, prolonged
reductions in price will affect the economics of recycling collections, and, in the longer term, may lead to greater
costs for the implementation of the European waste and recycling strategy.
The following sub-sections present the price and trade volumes for glass, paper and board and plastics. The
data and figures will be updated regularly on the EDC web-site .

Glass
For both series in Figure 1 (price and volume), 12 month rolling averages areshown from 2000 to 2010 (the
solid lines which remain constant over each year). From 2006 the data is also displayed on a monthly basis to
highlight fluctuations in the data.
EU-27 trade in glass waste (blue line – 12 month rolling average) shows an increase from approx 250000
tonnes/month in the year 2000 to nearly 350000 tonnes/month in 2007. The monthly trade data (green
line) demonstrates the high fluctuation. The development in trade has moved from a high of nearly 450000
tonnes/month in the first half of 2007 to a low of 250000 tonnes in early 2008, but within 2008 the trade
recovered significantly. The highest trading volume since recording started was also seen in 2008, but dropped
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again slightly in 2009. The first two months of 2009 show a trading volume lower than the average of 2008, but
the January/ February 2009 volume was still higher than the January/February volume in the years 2008 and
2007. The figure for 2010 is slightly lower. The data shows that the cross border traded volume accounts to
approx. 15% of glass waste separately collected in EU-27 according to the Waste Statistics Regulation . The
cross border trade volume is dominated by intra-EU-27 trade. Extra-EU-27 trade is minor for glass.
The price development of glass waste is shown in the pink (yearly average) and blue line (monthly data).
From 2000 to 2003 the average price was quite stable at around 37 €/tonnes. From 2004 onwards the price
increased to 45-50 €/tonnes. The highest monthly price was observed in April 2008 at approx. 54 €/tonnes.
The reported prices from January / February 2009were still above the previous years, with prices of 49-51
€/tonnes.

Paper and board
For both series in Figure 2 (price and volume), 12 month rolling averages are given from 2000 to 2010. From
2006 only, the data is also displayed on a monthly basis to highlight fluctuations in the data.
The traded volume (blue line) has increased since 2001 and has nearly doubled during the following years, with
the trade volume in 2010 being the highest on record. The monthly volume (green line) shows the fluctuation
around the 12 month (yearly) average. Since mid-2008 the monthly traded volume has fluctuated dramatically.
From an all-time high of 3.28 million tonnes in October 2008, a rapid decline to approx. 2.3 million tonnes
in November 2008 is noticed. Since late 2008 the monthly volume has recovered to ’before-crisis’ yearly averages.
The price data (pink line) does not follow the same trend as for traded volume. From 2000 to 2001 the
price crashed from 130 €/tonnes to nearly 90 €/tonnes. It then bounced back in 2002 but stayed around 100
€/tonnes until 2007, and the 2000-level was again nearly reached in 2008. The monthly data (blue line) shows
a steep increase in late 2007 to mid-2008 (133 €/tonne in April/March 2008). From October 2008 the price
declines from approx. 122 €/tonnes to 74 €/tonnes in February 2009. Since then, the price has increased
dramatically (doubling in just over a year) and has reached over 150 €/tonnes since September 2010.

Plastics
For both series in Figure 3 (price and volume), 12 month rolling averages are given from 2000 to 2010. From
2006 only, the data is also displayed on a monthly basis to highlight fluctuations in the data.The traded volume
(blue line) tripled over the reported period from the year 2000 to 2010 from approximately 170000 tonnes/month
to nearly 600000 tonnes/month. The monthly data (green line) shows a steady increase until late 2008 when the
monthly volume sees a short-term drop from 490000 tonnes/month to 380000 tonnes/month by the end of the
year 2008. The volume then bounced back to approx. 490000 tonnes by February 2009. After another low in
February 2010 trade has reached a high of approx. 700000 tonnes in October 2010 and afterwards drops sharply
again. The trade volume in 2010 is the highest on record, with an average volume of over 600000 tonnes/month.
The price of plastic waste depends, on one hand of the supply and demand of plastic waste material, and
on the other hand on crude oil price which strongly influences the price of the virgin (primary) material. The
indicator shows a 10-20% decrease in the price of plastic waste between 2000/2001 and the period 2002-2004.
Since 2004 the price has increased to levels above 350 €/tonnes. The monthly datashows small fluctuations
over the average yearly data (pink line) in the period from 2006 to 2008. From a high of approx. 375 €/tonnes
in October 2008 a sharp decline to a price of approx. 230 €/tonnes in January 2009 is observed. The price has
since recovered steadily to 300 €/tonnes by the end of 2010. Finally, the trade volume appears to recover very
quickly but the price much more slowly.

Development of prices for low and high quality secondary materials
For paper and plastics more than one foreign trade statistics code is used for the calculation of the price indicator. The different codes describe secondary materials, which may include industrial residues of high quality
or separately collected waste. Figure 4 illustrates the difference in price and the corresponding development
over time. As an example the trade positions of paper waste with the highest (code 47072000) and lowest (code
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47079010) price were chosen.
The difference in price between the lowest and highest quality remains fairly constant. In other words, both
prices appear to be developing in parallel. The observation of trade volumes gives a similar figure. Therefore it
is reasonable to calculate only one price indicator for paper.

Export as the main driver
The strong increase in tradeof plastics and paper leads to the question of who is importing all the secondary
materials exported from the EU. For glass, imports and exports to the EU-27 are relatively small. The main
trading partners are Switzerland, Norway, North Africa, Russia and Ukraine. For paper and plastics the intraEU-27 trade is relatively stable but a strong increase in extra-EU-27 exports has also been observed.
Figure 5 illustrates the extra-EU-27 tradeof plastics waste. It is clear that imports to EU-27 have been relatively
stable from 2000 onwards but exports havesignificantly increased. In fact, nearly the whole increase in trade
volume could be attributed to the extra-EU-27 export.
The figure shows the sharp decline in trade at the end of 2008. This mainly results from a reduction in
extra-EU-27 exports. The main nations which import these EU exports are China, Hongkong and Singapore.
In 2006, 1.2 million tonnes/month of plastics waste was separately collected according to the waste statistics Regulation. When compared with the data above, this shows that nearly 20% of the volume collected in
the EU was exported overseas.

Price indicator and trade flows
Trends in material prices and trade flows can give some additional information about the recycling economy.
Glass is a heavy and low-cost material. Hence the trade volume is low in comparison to the overall recycling volume. In addition, most trade takes place in-between neighbouring countries, and thus extra-EU-27
export volumes are also low.
For paper and plastics, the figures are much more interesting. Figures 6 and 7 depict the trade and price
development of intra-EU-27, extra-EU-27 imports and extra-EU-27 exports for paper.

Paper
Figure 6 shows the trade volume of paper waste in EU-27 according to trade flows. For paper the intra-EU-27
trade volume is approx. 8 million tonnes/year in the years 2000-2003. Afterwards the intra-EU-27 trade increases to approx. 12 million tonnes/year in 2008. In 2009, a small decrease took place. Overall a nearly 50%
increase is observed during the period from 2000 to 2010.
The extra-EU-27 imports are small and stable, but the extra-EU-27 exports exhibit strong growth – from
3.5 million tonnes/year in 2000 to more than 13 million tonnes/year in 2009. When compared with the amount
of paper separately collected in the EU (Waste Statistics Regulation 2006: 63 million tonnes/year), the indicator
shows that extra-EU-27 exports account for nearly 20% of this volume.
The price indicator on paper waste in EU-27 according to trade flows is shown in Figure 7. Until 2005, the
extra-EU-27 imports show significantly higher prices than the average. This might be due to a higher quality
which is needed inside the EU-27. Since then, the prices of all three categories show similar characteristics.
Due to the inclusion of transport costs, import prices tend to be higher than export prices. Taking this effect
into account, the price, and therefore the quality, appears to be of a similar level. Therefore, it is reasonable to
conclude that the qualities of imported and exported secondary paper material are quite similar.
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Plastics
The characteristic of the trade flows for plastic is shown in Figure 8. The trend looks similar to that for paper.
The main difference is that at the starting point (2000) the extra-EU-27 export exhibits the same volume as
the intra-EU-27 trade.
The extra-EU-27 imports are approx. 64000 tonnes in the year 2000 and rise to approx. 240000 tonnes in
2008. The intra-EU-27 trade starts at approx. 650000 tonnes in 2000 and increases to approx 1.3 milliontonnes.
The extra-EU-27 exports rise from 650000 tonnes in 2000 to approx. 3.3 milliontonnes in 2009, an increase of
approx. 500%.The separately collected plastic waste accounts to 11.5 million tonnes in 2004 and 14.6 million
tonnes in 2006 (WStatR). So a substantial part (0.7 million tonnes) of the increased collected plastics waste (3
million tonnes) is exported.
The development of the specific price according to trade flows is shown in Figure 9. The characteristic is
different to the paper example. During the first years the prices are quite similar but diverge from 2003 onwards. The higher price seen in the intra-EU-27 implies that the quality of this material is higher than that
imported to, or exported from, the EU. In contrast, the extra-EU-27 imports reflect the lower-price, and quality,
material. In December 2009, approx. 70% of the extra-EU-27 imports arrive from Norway and another 20%
from Switzerland. The specific price of the extra-EU-27 exports is in between the extra-EU-27 import price and
the intra-EU-27 price.

Conclusions
The trade figures allow some valuable insights for the implementation of the European thematic strategies on
resources and on waste prevention and recycling.
The European market has a big trade surplus and the EU-27 intra trade is developing well. The market
of secondary materials is strongly backed by extra-EU-27 exports (i.e. exports out of the EU). The exports
show a remarkable increase over the last decade, and now account for up to approx. 20% of the supply of
secondary raw materials from plastic waste and paper waste collected within the EU.

Data sources and availability
Foreign trade statistics constitute the only data source for the presented indicators. The next paragraphs detail
the included codes in foreign trade statistics.

Glass waste
Glass waste could be reported in foreign trade statistics under three codes. For this purpose only the monitoring
of glass cullets makes sense. The two others (reporting glass in mass) are too small (see Table 1). Please take
note that the code ’glass cullets’ also contain some industrial material.

Paper waste
Paper waste is reported in foreign trade statistics under six codes (see Table 2). It reports three fractions
of mostly industrial waste (4707-1, 4707-2, 4707-3090) and three fractions covering waste paper collected and
sorted. As all fractions are covered by the Waste Statistics Regulation we take all six codes into account for
our indicator.

Plastics waste
Plastics waste is reported in foreign trade statistics under nine items from 2000-2003 and under six positions
from 2004 onwards (see Table 3 and 4). In 2004 the nomenclature changed and some codes were combined. In
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2010 two codes were merged to one new code. The following table shows the years in which data is reported
under which code. Number 5 and 7 in the table are combined to the new position #6. Additionally the positions
10, 11, 12 are combined to the new position 9. In 2010 the codes #6 and 9 are merged to #8.

Context
The new price indicator sums up all value (in €) and volume (in tonnes) of all relevant FTS codes. Value over
volume then gives the specific price indicator (in €/tonnes)

Value and volume is extracted from foreign trade statistics as intra-EU-27 and extra-EU-27 trade for both,
import and export. The Price Indicator is shown as monthly data or yearly average data.
The total volume of the traded waste materials (import plus export) is shown as an additional indicator.
This indicator (tonnes/month) shows the market activity and covers intra- and extra trade in EU-27. This
indicator is shown as monthly data (tonnes/month) for a month or the yearly average (12 times tonnes/month).
Foreign trade statistics are published monthly, with a delay of approximately 3.5 months. The year 2000
was chosen as the starting point because reliable data for EU-27 is available from 2000 onwards.

Further Eurostat information
Publications
• Effectiveness of packaging waste management systems in selected countries - Pilot study - European
Environment Agency (EEA)
• Eurostat: Environmental statistics and accounts in Europe - Statistical book, 2010
• Generation and recycling of packaging waste - European Environment Agency (EEA)
• Generation and treatment of municipal waste - Statistics in focus 31/2011
• State of the environment report 5/2010 (SOER 2010) - European Environment Agency (EEA)

Main tables
• Waste statistics , see:
Recovery rates for packaging waste (ten00062)
Recovery rates for packaging waste (ten00063)

Database
• Waste statistics , see:
Waste streams (env_wasst)
Packaging waste (env_waspac)
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Dedicated section
• Environmental Data Centre on Waste

Other information
• Directive 94/62/EC of 20 December 1994 on packaging and packaging waste

Source data for tables, figures and maps on this page (MS Excel)
• Price indicator (August 2011) - tables and figures

External links
• European Commission - Environment – Packaging waste
• European Environment Agency – Waste and material resources

See also
• Environment and economy
• Environment introduced
• Greenhouse gas emissions from waste disposal
• Municipal waste statistics
• Waste shipment statistics
• Waste statistics
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The EU in the world - environment
Data from June - July 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article is part of a set of statistical articles based on Eurostat publication The EU in the world 2013 .
The article focuses on the environmental issues in the European Union (EU) and in the 15 non-EU countries from the Group of Twenty (G20) . It provides information on air emmissions, freshwater resources, waste
generation and treatment and protected areas, and gives an insight into the state of the environment in Europe
and in the major economies in the rest of the world, especially the EU’s counterparts in the so-called Triad ,
the US and Japan, and in the BRIC countries Brazil, Russia, India and China (or BRICS if South-Africa is also
included).

Figure 1: Greenhouse gas emissions, 1990 and 2010 (1) (million tonnes of CO2 equivalent)- Source: Eurostat
(env_air_gge) and the United Nations Framework Convention on Climate Change (UNFCCC)

Table 1: Greenhouse gas emissions, analysis by sector, 2010 (1) (million tonnes of CO2 equivalents) - Source:
the United Nations Framework Convention on Climate Change(UNFCCC)
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Figure 2: Quantity of carbon dioxide emissions, 2008 (1) - Source: the World Bank (World Development
Indicators and Global Development Finance) based on the United Nations Framework Convention on Climate
Change (UNFCCC)

Table 2: Greenhouse gas emissions, analysis by gas, 2010 (1) (million tonnes of CO2 equivalents) - Source: the
United Nations Framework Convention on Climate Change (UNFCCC)
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Table 3: Air pollution - Source: Eurostat (env_air_emis) and (tsdpc270) the United Nations Framework
Convention on Climate Change (UNFCCC), the United Nations Environment Programme (Ozone Secretariat),
the United Nations Statistics Division (Millennium Development Goals Database) and the World Bank (World
Development Indicators and Global Development Finance)

Table 4: Water - Source: Eurostat (env_watq4) the United Nations Environment Programme (Water Section)
and the World Bank (World Development Indicators and Global Development Finance
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Figure 3: Freshwater withdrawals, 2009 (m3 per inhabitant) - Source: Eurostat (env_watqsum) (demo_gind)
and (demo_r_d3avg) the United Nations Environment Programme (Water Section), the World Bank (World
Development Indicators and Global Development Finance) and the United Nations Department of Economic
and Social Affairs (World Population Prospects: the 2010 Revision)

Table 5: Municipal waste, 2010 - Source: Eurostat (env_wasmun) and the United Nations Statistics Division
(Environment statistics, Waste section)

Figure 4: Municipal waste collection, 2010 (1) (kg per inhabitant) - Source: Eurostat (env_wasmun) and the
United Nations Statistics Division (Environment statistics, Waste section)
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Figure 5: Terrestrial protected areas, 2010 (1) (% of surface area) - Source: the International Union for Conservation of Nature and the United Nations Environment Programme World Conservation Monitoring Centre
in the World Database on Protected Areas

Figure 5: Marine protected areas, 2010 (% of territorial waters) - Source: the International Union for Conservation of Nature and the United Nations Environment Programme World Conservation Monitoring Centre in
the World Database on Protected Areas

Main statistical findings
Air emissions
Between 1990 and 2010 the EU27’s greenhouse gas emissions fell by 15%
Data relating to greenhouse gas emissions are collected under the UN’s Framework Convention on Climate
Change (UNFCCC). The Kyoto Protocol is an international agreement linked to the UNFCCC: it was adopted
in 1997 and entered into force in 2005. A total of 191 signatories subsequently ratified the Protocol; the United
States did not ratify it and Canada subsequently announced its withdrawal. Under the Protocol a list of industrialised and transition economies – referred to as Annex I parties – committed to targets for the reduction of
six greenhouse gases or groups of gases; these gases are listed in Table 2. The G20 members that are Annex I
parties are listed separately in Figure 1 and Tables 1 and 2. The EU is an Annex I party and was composed of
15 Member States at the time of adoption of the Protocol under which the EU agreed to reduce greenhouse gas
emissions by 8% during the period 2008-2012 when compared with their 1990 levels. The EU27 has subsequently
committed to a 20% reduction in greenhouse gas emissions by 2020.
Total greenhouse gas emissions by Annex I parties in 2010 were 17305 million tonnes of carbon dioxide equivalents, 8.9% lower than the level in the base year (1990 for most parties). Between 1990 and 2010 Russia’s
emissions fell more than 30%, while the emissions of the EU27 fell by 15%. Turkey’s emissions more than
doubled, while increased emissions were also recorded for Australia (30%), Canada (17%) and the United States
(10%). Among the other G20 members (that are not Annex I parties), China had the most substantial level of
greenhouse gas emissions – note the latest data for China is from 1994 and it is likely that Chinese greenhouse
gas emissions have grown substantially since then.
Tables 1 and 2 provide an analysis of the source of greenhouse gas emissions and an analysis by type of
gas – note that the data for the G20 members that are not Annex I parties relates to relatively distant reference
years. While energy accounted for at least 70% of all greenhouse gas emissions in the G20 members that are
Annex I parties this is not the case for some other G20 members where agriculture and waste often made large
contributions to the level of greenhouse gas emissions.
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The analysis by type of gas reflects, to some extent, the analysis by sector, for example – high shares of
methane emissions can be seen in G20 members where a large proportion of emissions were from agriculture
and/or waste. As well as resulting from human activities, nitrous oxide emissions can be produced naturally,
for example in wet tropical forests, which may in part explain the high share of this gas in total greenhouse gas
emissions in Brazil and Indonesia.
Figure 2 provides an analysis of emission intensities of this gas for 2008. Carbon dioxide emission intensities varied considerably between G20 members reflecting, among others, the structure of each economy (for
example, the relative importance of heavy, traditional industries), the national energy mix (the share of low or
zero-carbon technologies compared with the share of fossil fuels), heating and cooling needs and practices, and
the propensity for motor vehicle use.
The Gothenburg Protocol is one of several concluded under the United Nations Economic Commission for
Europe Convention on Long Range Transboundary Air Pollution (CLRTAP); it aims to control transboundary
air pollution and associated health and environmental impacts, notably acidification, eutrophication and ozone
pollution. In the G20 members there was a massive reduction in the consumption of ozone depleting substances
between 2000 and 2010 and also a large reduction in particulate matter (PM10: particles defined as having
aerodynamic diameter of 10 μm or less) between 2000 and 2009 (see Table 3).

Water use and waste
Freshwater was principally used for industrial purposes in Canada, Russia, the EU27 and the
United States
G20 members accounted for approximately two thirds of all freshwater withdrawals worldwide; India, China,
the United States and the EU27 together accounted for more than half. Relative to population size the United
States and Canada had the highest annual water withdrawals (see Figure 3), at more than double the world
average of 573 m³ per inhabitant which, in turn, was above the EU27 average. Freshwater was principally used
for industrial purposes in Canada, Russia, the EU27 and the United States and for agricultural purposes in the
other G20 members. The share of domestic use in total freshwater withdrawals ranged from 7.4% in India to
28.0% in Brazil.
The management and disposal of waste can have serious environmental impacts, taking up space and potentially releasing pollution into the air, water or soil. Among the G20 members with data available (see Table
5) Japan reported the most frequent use of incineration and Mexico the greatest use of landfill. In South Korea
nearly half of the collected municipal waste was recycled, whereas in Turkey there was practically no recycling.
The amount of municipal waste collected ranged from 271 kg per inhabitant in Brazil to 502 kg per inhabitant
in the EU27, with the United States above this range and China, Indonesia and India below it (see Figure 4).

Protected areas
In the EU27 around 16% of the surface area is designated as a protected area
Terrestrial and marine areas may be protected because of their ecological or cultural importance and they
provide a habitat for plant and animal life. In the EU27 around 16% of the surface area is designated as a
protected area as is 9% of the marine area. Among the other G20 members the largest shares of surface area
that were protected were in Saudi Arabia and Brazil, with Brazil having the largest protected area in absolute
terms (2.2 million km² in 2010). A large proportion of marine areas around the United States and Australia
had protected status and these were also the largest protected marine areas in absolute size, each over 200000
km².
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Data sources and availability
The statistical data were mainly extracted during June and July 2012.
The indicators are often compiled according to international – sometimes global – standards, for example,
UN standards for national accounts and the IMF ’s standards for balance of payments statistics. Although
most data are based on international concepts and definitions there may be certain discrepancies in the methods used to compile the data.
EU27 and euro area data
Almost all of the indicators presented for the EU27 and EA-17 aggregates have been drawn from Eurobase,
Eurostat’s online database. Eurobase is updated regularly, so there may be differences between data appearing
in this publication and data that is subsequently downloaded. In exceptional cases some indicators for the EU
have been extracted from international sources, for example, when values are expressed in purchasing power
parities. Otherwise, European Commission sources have been used.
G20 countries from the rest of the world
For the 15 G20 countries that are not members of the EU, the data presented have generally been extracted from
a range of international sources listed in the Introduction . In a few cases the data available from these international sources have been supplemented by data for individual countries from national statistics authorities. For
some of the indicators a range of international statistical sources are available, each with their own policies and
practices concerning data management (for example, concerning data validation, correction of errors, estimation
of missing data, and frequency of updating). In general, attempts have been made to use only one source for
each indicator in order to provide a comparable analysis between the countries.

Context
Dramatic events around the world frequently propel environmental issues into the mainstream news, from wide
scale floods or forest fires to other extreme weather patterns. The world is confronted by many environmental
challenges, for example tackling climate change, preserving nature and biodiversity , or promoting the sustainable use of natural resources. The inter-relationship between an economy and the environment is a factor for
many of these challenges and underlies the interest in sustainable growth and development, with positive social
and environmental outcomes.

Further Eurostat information
Publications
• The EU in the world 2013
• The European Union and the BRIC countries
• Environmental statistics and accounts in Europe

Main tables
• Environment , see:
Environment (t_env)
Greenhouse Gases/Air Pollution (t_env_air)
Emissions of nitrogen oxides (NOx) by source sector (tsdpc270)
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Database
• Environment , see:
Environment (env)
Greenhouse Gases/Air Pollution (env_air)
Air pollution (source: EEA) (env_air_emis)
Greenhouse Gas Emissions (source: EEA) (env_air_gge)
Waste statistics (env_was)
Waste generation and treatment (env_wasgt)
Waste streams (env_wasst)
Municipal waste (env_wasmun)
Water (env_wat)
Water statistics on national level (env_nwat)
Water use balance (env_watqsum)
Resident population connected to wastewater collection and treatment systems (env_watq4)

Dedicated section
• Environment

External links
• European Environment Agency
• Joint Research Centre
• International Union for Conservation of Nature
• United Nations
• Framework convention on climate change
• Kyoto protocol
• Environment Programme - Ozone Secretariat
• Millennium Development Goals Indicators
• World Conservation Monitoring Centre
• World Bank
• World Development Indicators
• Global Development Finance

See also
• Other articles on The EU in the world
• All articles on the non-EU countries
• All articles on Environment
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Waste shipment statistics
Data from July 2011, most recent data: Further Eurostat information, Main tables and Database .
This article discusses statistics on transboundary waste shipments in the European Union (EU) . When transboundary waste shipments are mentioned in the press, this very often concerns illegal shipments: the waste –
often hazardous – has been sent to another EU country or to a developing country in order to save money on
proper treatment. However, a lot of shipments of hazardous waste are performed legally, i.e. where the waste
has been notified to the authorities in advance. This article gives an overview of these notified waste shipments.

Table 1: Shipment of hazardous waste from EU Member States (1000 tonnes)
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Map 1: Hazardous waste shipments between EU Member States above 10 kg per capita, 2009

Map 2: Hazardous waste shipments between EU Member States from 1 to &lt;10 kg per capita, 2009
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Map 3: Hazardous waste shipments from EU Member States to Germany, kg per capita, 2009

Figure 1: EU-27 treatment of hazardous waste shipped out of EU Member States to other EU Member States
or out of the EU
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Figure 2: Top treatment of hazardous waste exported by EU Member States

Table 2: Destiny of the waste transboundary shipped from EU Member States (1000 tonnes)
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Table 3: Export of all notified waste from EU Member States (1000 tonnes)
In the EU, the transboundary shipments of waste is regulated by Regulation 1013/2006 on shipments of
waste, commonly referred to as the Waste Shipment Regulation (WSR). It implements the Basel Convention
banning exports of hazardous waste from OECD countries to non-OECD countries, as these countries do not
have proper and sufficient waste treatment capacity. According to the WSR all hazardous waste, but also some
problematic waste streams and other wastes defined by the WSR, has to be notified to the authorities before it
is allowed to be shipped across borders.

Main statistical findings
The main findings based on the amounts of shipped waste out of the Member States are stated below. Please
note that in this article the terms ’export’ and ’import’ are used for transboundary shipments of waste regardless
of whether or not it concerns a shipment within or outside the European Union.

Shipments of hazardous waste - total amount and per capita
The amount of hazardous waste shipments from EU Member States to other EU Member States or out of the
EU, has increased from 3.2 million tonnes in 2001 to 7.2 million tonnes in 2009, which is an increase of about
125% (see Table 1). This increase in transboundary shipments can mostly be attributed to the ’old’ Member
States (EU-15 ). However, the total transboundary shipments have increased, and again fallen over the period
from 2001 to 2009. Despite the increase of more than one million tonnes from 2006 to 2007, transboundary
shipments actually decreased by 100000 tonnes from 2007 to 2008, and again by almost 500000 tonnes from 2008
to 2009.Almost all countries have increased their shipments from 2001 to 2009 but Italy and the Netherlands,
especially, have seen a large increase. In 2009 the Netherlands dispatched about 2.8 million tonnes of hazardous
waste and Italy about 1.4 million tonnes.Expressed in kg per capita, Luxembourg is at the top of the table with
an export of about 230 kg in 2009 followed by the Netherlands, Belgium and Ireland. All of the countries which
joined the EU after 2004 (12 ’new’ Member States) , apart from Slovenia, Hungary and Lithuania, have a very
low export of less than 5 kg per capita. Among the old Member States, Germany, Greece, Spain and the United
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Kingdom all have low exports from 1 to 3 kg per capita.Map 1 shows the shipments of the largest amounts of
hazardous waste out of each EU Member State, expressed in kg per capita, and to which countries the hazardous waste is shipped. Whereas Map 2 shows some of the smaller scale shipments. Almost all Member States
ship hazardous waste to Germany, and this is reflected in Map 3 which shows the varying amounts exported
from each Member State and imported to Germany. Other centres for receiving waste from many countries are
Belgium and the Netherlands.

Treatment of exported hazardous waste
Looking at the treatment of the shipped hazardous waste, the percentage of hazardous waste for disposal has
increased from 20% (0.6 million tonnes) in 2001 to 27% (1.9 million tonnes) in 2009, whereas the part for
recovery has declined from 77% (2.4 million tonnes) to 73% (5.2 million tonnes) respectively (cf. Figure 1).
These changes have been most pronounced since 2005, and mainly reflect the development in the old Member
States. Developments in the new EU Member States have resulted in a greater fluctuation; however, since 2005
the amounts going for disposal appear to be decreasing.
The precise treatment the hazardous waste undergoes99 must be reported by Member States. Incineration with
and without energy recovery (code R1 and D10 respectively according to the EU Waste Framework Directive)
dominates with a total amount of 2.6 million tonnes in 2009 or about 36% of the exported waste (cf. Figure 2).
In 2009 about 1.5 million tonnes were incinerated with energy recovery and 1.1 million tonnes without energy
recovery. The total amount exported for incineration has augmented from 0.6 million tonnes in 2001 to the
present level, which is an increase of about 300%
Other types of treatment with large increases are R3 (Recycling/reclamation of organic substances which are
not used as solvents), R4 (Recycling and reclamation of metals) and R5 (Recycling/reclamation of inorganic
materials). The export of hazardous waste for R3 increased from 0.2 million tonnes in 2001 to 0.8 million in
2009. In the same period R4 increased from 0.8 million to 1.1 million and R5 from 0.4 million to 0.8 million
tonnes. Among the disposal activities large increases occurred for landfilling (D1) and physio-chemical treatment (D9, e.g. evaporation, drying, calcination, neutralisation, precipitation, etc.). D1 increased from 2001 to
2009 from 0.1 million to 0.7 million tonnes. D9 increased from 2001 to 2007 from 0.1 million to 0.2 million
tonnes but it has then decreased to 0.1 million tonnes in 2009.

Shipments of hazardous waste within and out of the EU
Over 97% of the hazardous waste exports in the EU-27 were shipped to other EU Member States in 2009. The
bulk (95%) was sent from old Member States to other old Member States (cf. Table 2). The amount sent from
old Member States to new Member States has increased from 5000 tonnes in 2001 to 16000 tonnes in 2004, to
57000 tonnes in 2007, 100000 tonnes in 2008 and 111000 tonnes in 2009. There appears to be a rapid increase
of the shipments from old Member States to new Member States which, although still low in absolute terms,
is almost at the same level as the shipments to EFTA countries and other OECD countries.The amount of
exported hazardous waste out of the EU has been quite stable in the period from 2001 to 2009 at around 100000
to 150000 tonnes per year.There is a small amount of hazardous waste exported to non-OECD countries. It is
based on the reporting from one Member State, which has used the classification "other hazardous waste" for all
the waste which could not be classified by using one of the Basel Convention’s Y-codes (Y1 toY47). However,
hazardous waste (as defined by the European Waste List) has in this case not been transported out of the
EU to non-OECD countries. This example illustrates a classification problem encountered by many Member
States. Within the EU, waste is predominately classified according to the European Waste List and as there
is no unique relation between the European Waste List-codes and the Basel-codes, Member States have to find
solutions for waste that cannot be classified by one of the Y-codes in the Basel report.
Taking the information on the treatment of exported hazardous waste into account and the fact that hazardous waste is primarily shipped to other EU countries, the reporting on hazardous waste indicates:

99 The treatment of waste is broken down by recovery and disposal operations listed in Annex I and II to the Waste Framework
Directive 2008/98/EC.
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• There have been limited shipments of hazardous waste between new and old Member States, but the
amounts have increased in recent years;
• The period from 2001 to 2007 is characterised by growing shipments of hazardous waste both for disposal
and recovery. Since the financial and economic crisis started in 2008 there has been a minor decrease.
The total development from 2001 to 2009 is a sign that the EU is increasingly acting as a single market;
• Incineration with and without energy recovery is the dominating treatment form of shipped hazardous
waste, but different types of recycling have also increased as well as landfilling.

Export of all notified waste, in tonnes and kg per capita
When looking at the export of not only hazardous waste but of all notified waste, there is a large increase in
the EU from 6.3 million tonnes in 2001 to 11.4 million tonnes in 2009 (cf. Table 3). In addition to hazardous
waste, all notified waste includes mixed household waste, residues from the incineration of household wastes
and certain other waste types, which according to the WSR has to be notified before shipment. The amount of
all notified waste has grown quite steadily since 2005 and has also increased after the crisis started. The largest
exporters are the Netherlands followed by Austria, Italy, Germany, Belgium, France and Sweden. Austria has
had a very large increase from 2008 to 2009 mainly due to excavated soil from an infrastructure project in the
province of Vorarlberg. Again, the old Member States dominate the export, whereas new Member States only
have a share of about 250000 tonnes or 2.2% in 2009.If the total export of notified waste is stated in kg per
capita, Luxembourg leads with about 350 kg; however, Austria and the Netherlands also have high amounts
with over 100 kg in 2009 followed by Belgium, Denmark and Ireland with 46 to 80 kg. The EU average was 22
kg in 2007 and 2008 and increased to 23 kg in 2009. Apart from Slovenia, all other new Member States have
had values lower than 7 kg per capita.
1.2 million tonnes of notified waste was from mixed household waste and residues from the incineration of
household wastes (Y -46 and Y -47 according to the Basel Classification). Italy in particular exported large
amounts and has seen a large increase from 2006 to 2009. Other countries with large exports of these waste
types are Austria, Belgium, Denmark, Germany and the Netherlands.

Context
In the EU, the regulatory framework for transboundary shipments of waste is Regulation 1013/2006 on shipments of waste, commonly referred to as the Waste Shipment Regulation (WSR). The Regulation implements
the Basel Convention and its ban on exporting hazardous waste from OECD countries to non-OECD countries,
since these countries do not have proper and sufficient waste treatment capacity. The Regulation also implements the OECD-Council Decision on the control of transboundary shipments of waste. The OECD countries
have developed a system for the notification of waste destined for recovery in the OECD countries. The WSR
also sets some additional requirements for transboundary shipments within and out of the EU.
According to the WSR all hazardous waste, but also some problematic waste streams and other wastes defined by the WSR, has to be notified to the authorities before it is allowed to be shipped (transboundary).
Member States are required to submit to the Commission before the end of each calendar year a report for
the previous year on the amounts of notified transboundary shipped waste and the amount of hazardous waste
generated. The submitted data regarding transboundary shipments of waste covers both waste shipped out of
and into the Member States, and the latest data covers 2007, 2008 and 2009. By mid 2011, all of the Member
States except two have reported data for 2007 and 2008. For 2009, all Member States except three have reported
data.

Further Eurostat information
Publications
• Environmental statistics and accounts in Europe – statistical book 2010
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Main tables
• Waste statistics (t_env_was)

Database
• Waste statistics (env_was)

Dedicated section
• Eurostat´s Environmental Data Centre on Waste

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Other information
• Waste Framework Directive
• Waste shipment Regulation

External links
• European Commission - DG Environment - Commission report of 24 June 2009 (COM(2009) 282 final)
on the implementation of Council Regulation (EEC) No 259/93 of 1 February 1993 on the supervision
and control of shipments of waste within, into and out of the European Community
• European Environment Agency
State of the environment report 5/10
Waste and material resources
Waste without borders in the EU? (EEA Report 1/2009)
• European Topic Centre on Sustainable Consumption and Production (ETC/SCP)
Transboundary Shipment of Waste (Data Report)
Transboundary shipments of waste in the EU (Technical Report 2008/1)

See also
• Municipal waste statistics
• Greenhouse gas emissions from waste disposal
• Packaging waste statistics
• Recycling – secondary material price indicator
• Recycling statistics - NACE Rev. 1.1
• Waste statistics

Notes
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Waste statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Waste generation, 2010(1 000 tonnes) - Source: Eurostat (env_wasgen)

Figure 1: Waste generation, 2010(kg per inhabitant) - Source: Eurostat (env_wasgen)
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Figure 2: Non-mineral waste generation, 2004 and 2010(kg per inhabitant) - Source: Eurostat (env_wasgen)

Figure 3: Non-mineral waste generation, EU-27, 2004-2010(million tonnes) - Source: Eurostat (env_wasgen)

Figure 4: Hazardous waste generation, 2004 and 2010 (1)(kg per inhabitant) - Source: Eurostat (env_wasgen)
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Figure 5: Development of waste treatment in the EU-27, 2004-2010(million tonnes) - Source: Eurostat
(env_wastrt)

Table 2: Waste treatment, 2010(1 000 tonnes) - Source: Eurostat (env_wastrt)
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Table 3: Hazardous waste treatment, 2010(1 000 tonnes) - Source: Eurostat (env_wastrt)
This article gives an overview on the development of waste generation and treatment in the European Union
(EU) and several non-member countries; it draws exclusively on data collected within the framework of Regulation 2150/2002 on waste statistics.
Waste, defined by Directive 2008/98/EC Article 3(1) as ’any substance or object which the holder discards
or intends or is required to discard’, potentially represents an enormous loss of resources in the form of both
materials and energy; in addition, the management and disposal of waste can have serious environmental impacts. Landfills , for example, take up land space and may cause air, water and soil pollution, while incineration
may result in emissions of dangerous air pollutants, unless properly regulated.
EU waste management policies therefore aim to reduce the environmental and health impacts of waste and
improve the EU’s resource efficiency . The long-term aim of these policies is to reduce the amount of waste
generated and when waste generation is unavoidable to promote it as a resource and achieve higher levels of
recycling and the safe disposal of waste.

Main statistical findings
Total waste generation
In 2010, the total generation of waste from economic activities and households in the EU-27 amounted to 2570
million tonnes; this was slightly higher than in 2008 but lower than in 2004 and 2006; the relatively low figures
for 2008 and 2010 may, at least in part, reflect the downturn in economic activity as a result of the financial
and economic crisis. Among the waste generated in the EU-27 in 2010, some 94.5 million tonnes (3.7% of the
total) were classified as hazardous waste . As such, inhabitants in the EU-27 generated on average about 5.1
tonnes of waste each, of which 188 kg were hazardous waste.
Table 1 shows an analysis of the total waste generated broken down by main economic activity (according
to NACE Rev. 2). There were two activities that generated particularly high levels of waste across the EU-27
in 2010: they were construction (NACE Section F) accounting for 855 million tonnes (33.3% of the total) and
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mining and quarrying (NACE Section B) contributing 727 million tonnes (28.3% of the total). The vast majority of the waste that was generated within these activities was composed of mineral waste or soils (excavated
earth, road construction waste, demolition waste, dredging spoil, waste rocks, tailings and so on). Manufacturing (NACE Section C) accounted for 280 million tonnes of waste generated in 2010 (10.9% of the total),
while households contributed a further 221 million tonnes (8.6%). The relatively low share of total waste that
was generated from agriculture, forestry and fishing activities (NACE Section A) is, at least in part, linked to
manure and slurry being excluded from the data presented (as long as they are re-used within agriculture as a
fertiliser or a soil improver).
There was a considerable variation in the amount of waste generated in 2010 across those countries for which
data are presented in Table 1 – the highest share of the EU-27 total being accounted for by Germany (14.1%),
just ahead of France and the United Kingdom. These figures may also be expressed in relation to population
(see Figure 1): using this measure, Latvia generated the lowest level of waste per inhabitant (668 kg) among
the EU Member States; there were also relatively low levels of waste generated per inhabitant in the former
Yugoslav Republic of Macedonia (1.1 tonnes) and especially in Croatia (151 kg). The amount of waste generated
ranged between 1.5 and 7.2 tonnes per inhabitant for the majority of the remaining EU Member States and the
other non-member countries shown in Figure 1, rising to 10.2 tonnes per inhabitant in Romania, 12.5 tonnes
per inhabitant in Sweden, 14.2 tonnes per inhabitant in Estonia, 19.5 tonnes per inhabitant in Finland, 20.6
tonnes per inhabitant in Luxembourg and peaking at 22.0 tonnes per inhabitant in Bulgaria.
Some of the large variations between countries may be linked to the differences in economic structures. For
example, the high level of waste generated in Bulgaria, Finland, Estonia, Sweden and Romania was strongly
influenced by large quantities of mineral wastes from mining and quarrying activities, whereas in Luxembourg,
mineral waste from construction was largely responsible for the high amount of waste generated.

Non-mineral waste generation
The 912 million tonnes of non-mineral waste generated in the EU-27 in 2010 represented 35.5% of the total
waste generated; this figure was nearly the same as in 2008 and about 39 million tonnes less than in 2004 and
2006. When expressed in relation to the population, inhabitants in the EU-27 generated, on average, 1817 kg
of non-mineral waste each in 2010 (see Figure 2). Across the EU Member States, non-mineral waste generation
ranged from an average of 613 kg per inhabitant in Latvia to 8.6 tonnes per inhabitant in Estonia (composed
largely of hazardous combustion waste and hazardous chemical deposits and residues from the refining and
incineration of oil shale).
Figure 3 shows the origin and development of non-mineral waste broken down by economic activity. In 2010,
manufacturing (NACE Section C), waste and water management (NACE Section E and NACE Class 46.77)
and households each contributed similar shares (between 197 million tonnes and 214 million tonnes) to the
generation of non-mineral waste. Non-mineral waste from manufacturing has been steadily decreasing since
2004, down overall by 20.5% between 2004 and 2010. By contrast, waste generation from the waste and water
management sector saw rapid growth, rising by 59.4% over the same period. After a slight increase from 2004
until 2008, the quantity of waste generated by households was unchanged in 2010.

Hazardous waste generation
Hazardous waste may pose a risk to human health and the environment if not managed and disposed of safely.
In 2010, some 94.5 million tonnes of hazardous waste was generated in the EU-27; this was higher than in 2004
(89 million tonnes), but lower than in 2006 (101 million tonnes) and 2008 (98 million tonnes).
Figure 4 shows the amount of hazardous waste that was generated per inhabitant during the period from
2004 to 2010; note that the figures include all hazardous waste categories, including minerals. The high figures
for Estonia (6.7 tonnes per inhabitant), as noted above, may be largely attributed to oil shale, and those for
Bulgaria (1.8 tonnes per inhabitant) to the mining of copper ores. Aside from these specific cases, the generation
of hazardous waste in the EU Member States ranged in 2010 from 22 kg per inhabitant in Greece to 747 kg per
inhabitant in Luxembourg.
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Waste treatment
In 2010, some 2366 million tonnes of waste was treated in the EU-27; this includes the treatment of waste
that was imported into the EU. Table 2 presents more information in relation to the types of waste treatment
operation that were employed, while Table 3 provides the same information for the treatment of hazardous
waste. Almost half (48.2%) of the waste treated within the EU-27 in 2010 was subject to disposal operations
other than waste incineration (this was predominantly landfills, but also included mining waste disposed in and
around mining sites and waste discharges into water bodies). A further 46.3% of the waste treated in the EU-27
in 2010 was sent to recovery operations (other than energy recovery). The remaining 5.4% of the waste treated
in the EU-27 in 2010 was sent for incineration (with or without energy recovery).
Figure 5 shows the development of waste treatment by the main treatment categories in the period from 2004
to 2010. Waste disposal saw a steady decrease in the volume of waste treated from 2004 to 2008. However, in
2010 this situation was reversed, largely as a result of higher levels of waste treatment for mining and quarrying
activities and for the disposal of the respective material in a few countries (Romania, Sweden and Finland). In
spite of this rebound the share of disposal in total waste treatment fell from 54.0% in 2004 to 48.2% in 2010.
The quantity of waste recovered (excluding energy recovery) steadily grew from 893 million tonnes in 2004 to
1096 million tonnes in 2010, although the rate of increase was slower between 2008 and 2010. As a result, the
share of recovery in total waste treatment rose from 41.1% in 2004 to 46.3% in 2010. An analysis of the latest
data for 2010 shows that 193 million tonnes of waste recovery was used for backfilling (in other words, used
in excavated areas for the purpose of slope reclamation or safety or for engineering purposes in landscaping).
Waste incineration and energy recovery increased by 19.6% from 108 million tonnes in 2004 to 129 million
tonnes in 2008 and was unchanged in 2010.
For the treatment of hazardous waste, the share of waste disposal amounted in 2010 to 47.7% of the EU27 total, and therefore accounted for a share of total hazardous waste treatment that was in line with the
corresponding share for all waste. Some 9.8 million tonnes (or 13.2% of all hazardous waste) was incinerated or
used for energy recovery, and 29.1 million tonnes (or 39.2%) was recovered.

Data sources and availability
In order to monitor the implementation of waste policy, in particular compliance with the principles of recovery
and safe disposal, reliable statistics on the production and management of waste from businesses and private
households are required. In 2002, Regulation 2150/2002 on waste statistics was adopted, creating a framework
for harmonised Community statistics on waste.
Starting with reference year 2004, the Regulation requires EU Member States to provide data on the generation, recovery and disposal of waste every two years. Data on waste generation and treatment are available
for four reference years, namely, 2004, 2006, 2008 and 2010. In order to allow the calculation of EU-27 aggregates, Eurostat estimates were made for reference year 2010 for four of the EU Member States – Greece, Italy,
Latvia and the United Kingdom.

Context
The EU’s approach to waste management is based on three principles: waste prevention, recycling and reuse,
and improving final disposal and monitoring. Waste prevention can be achieved through cleaner technologies,
eco-design, or more eco-efficient production and consumption patterns. Waste prevention and recycling, focused
on materials technology, can also reduce the environmental impact of resources that are used through limiting
raw materials extraction and transformation during production processes. Where possible, waste that cannot
be recycled or reused should be safely incinerated with landfills only used as a last resort. Both these methods
need close monitoring because of their potential for causing severe environmental damage.
The EU’s sustainable development strategy and its sixth environment action programme , which identifies
waste prevention and management as one of seven thematic strategies – titled, ’ Taking sustainable use of
resources forward – A thematic strategy on the prevention and recycling of waste ’ (COM(2005) 666 final),
underline the relationship between the efficient use of resources and waste generation and management. The
intention of Community policy in this area is to decouple the use of resources and the generation of waste
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from economic growth, while ensuring that sustainable consumption does not exceed environmental capacity.
In order to review the progress being made with respect to the EU’s waste policy, an evaluation of the thematic
strategy was carried out in 2010 (COM(2011) 13 final). This report stated that progress had been achieved on a
number of fronts, including legislative changes, higher recycling rates, lower amounts of waste going to landfill,
and a reduction in hazardous substances for some waste streams. Nevertheless, the conclusions also highlighted
a range of issues where improvements could be made, including: the negative environmental impact caused
by an expected increase in waste generation, a failure to grasp various opportunities to reduce greenhouse gas
emissions, and a lack of progress in creating jobs within environmental services. There were also calls in the
report to define new and more ambitious prevention and recycling targets, and to move towards material-specific
targets in order to help achieve the Europe 2020 objective of promoting a resource-efficient economy.

Further Eurostat information
Publications
• Environmental statistics and accounts in Europe, Chapter 3 Waste (2010)
• Energy, transport and environment indicators pocketbook (2011 edition)
• Generation and treatment of waste in Europe 2008 (SiF 44/2011)
• Generation and treatment of municipal waste (SiF 31/2011)

Main tables
• Environment
Waste statistics

Database
• Environment , see:
Waste statistics
Waste generation and treatment (env_wasgt)

Methodology / Metadata
• Waste statistics
ESMS metadata file (env_wasgt_esms)

Source data for tables and figures (MS Excel)
• Waste statistics: tables and figures

Other information
• Environmental Data Centre on Waste
• Regulation 2150/2002 of 25 November 2002 on waste statistics
• Thematic strategy on the prevention and recycling of waste
• Being wise with waste: the EU’s approach to waste management

External links
• European Commission - DG Environment - Waste in the EU
• European Environment Agency - Waste and material resources
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See also
• Environment and economy
• Greenhouse gas emissions from waste disposal
• Municipal waste statistics
• Packaging waste statistics
• Recycling – secondary material price indicator
• Remediation and other waste management services statistics - NACE Rev. 2
• Waste shipment statistics
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Water statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Water resources - long-term annual average (1)(1 000 million m³) - Source: Eurostat (env_watq1a)

Figure 1: Freshwater resources per inhabitant - long-term average (1)(1 000 m³ per inhabitant) - Source:
Eurostat (env_watq1a)
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Table 2: Groundwater and surface water abstraction, 1999-2009(million m³) - Source: Eurostat (env_watq2)

Figure 2: Total freshwater abstraction by public water supply, 2009 (1)(m³ per inhabitant) - Source: Eurostat
(env_watq2)
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Figure 3: Total freshwater abstraction for public water supply, selected countries, 1990-2009(million m³) Source: Eurostat (env_watq2)

Table 3: Population connected to urban wastewater treatment, 1999-2009(% of total) - Source: Eurostat
(env_watq4)
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Figure 4: Population connected to wastewater treatment, 2009 (1)(% of total) - Source: Eurostat (env_watq4)

Figure 5: Sewage sludge disposal from urban wastewater treatment, by type of treatment, 2009 (1)(% of total
mass) - Source: Eurostat (env_watq6)
Water is essential for life, it is an indispensable resource for the economy, and also plays a fundamental role in
the climate regulation cycle. The management and protection of water resources, of fresh and salt water ecosystems, and of the water we drink and bathe in is therefore one of the cornerstones of environmental protection.
This article presents data on freshwater resources and the human use of water in the European Union (EU) ,
and includes statistics on water abstraction and wastewater treatment and disposal.

Main statistical findings
Freshwater resources
The three main users of water are agriculture, industry and the domestic sector (composed of both households
and services). The overall abstraction and use of water resources can be considered to be sustainable in the
long-term in most of Europe. However, specific regions may face problems associated with water scarcity; this is
especially the case in parts of southern Europe, where it is likely that efficiency gains in relation to agricultural
water use will need to be achieved in order to prevent seasonal water shortages. Regions associated with low
rainfall, high population density, or intensive industrial activity may also face sustainability issues in the coming
years, which may be exacerbated by natural resource endowments, geographical characteristics and freshwater
management systems. A number of EU Member States receive a significant proportion of their water resources
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as inflows from upstream rivers: this is particularly the case in the Danube basin and for the Netherlands, and
is also true to a lesser extent, in Latvia, Germany and Portugal.
In absolute terms – see Table 1 – total freshwater resources were broadly similar in Germany, France, Sweden, the United Kingdom and Italy, as each of these Member States reported a long-term average of annual
freshwater resources of between 188000 million m³ and 164300 million m³. When expressed in relation to population size – see Figure 1 – Finland and Sweden recorded the highest freshwater annual resources per inhabitant
(around 20000 m³ or more). By contrast, relatively low levels per inhabitant (below 3000 m³) were recorded
in the six largest Member States (France, Italy, the United Kingdom, Spain, Germany and Poland), as well as
in Romania, Belgium and the Czech Republic, with the lowest levels in Cyprus (410 m³ per inhabitant) and
Malta (190 m³ per inhabitant).

Water abstraction
There are considerable differences in the per inhabitant amounts of freshwater abstracted within each of the EU
Member States, in part reflecting the resources available, but also abstraction practices depending on climate
as well as on the industrial and agricultural structure of the country. These differences are also apparent when
looking at the breakdown of water abstraction between groundwater and surface water resources – see Table 2.
In Belgium (2007), Bulgaria, Romania and the Netherlands (2008) surface water abstraction in 2009 accounted
for around ten times the volume of water abstracted from groundwater resources, with this ratio exceeding 13:1
for Hungary (2008 for surface water abstraction) and Lithuania. At the other end of the range, larger volumes of
water were abstracted from groundwater resources in Latvia (2007), Slovakia, Luxembourg, Cyprus, Denmark
and Malta; older data for Portugal also indicate a higher proportion of abstraction from groundwater resources,
as was the case for Iceland.
Germany, France (both 2007 data) and Spain (2008) recorded the highest amounts of groundwater extracted,
each with 5700 million m³ or more. Looking at the development of groundwater abstraction during the ten-year
period between 1999 and 2009 (see Table 2 for footnotes concerning the availability of data for each country),
the volume of groundwater extracted generally fell, although Malta (with an increase of 63%) was a notable
exception, as were Slovenia and Spain (increases of 20% or more) and, to a lesser extent, Estonia, Greece and
Belgium. Among the non-member countries presented in Table 2, the former Yugoslav Republic of Macedonia
(200%) and Serbia (294%) both recorded very large increases in groundwater abstraction, while a more modest
increase (27%) was recorded for Turkey.
As for groundwater abstraction, Spain, Germany and France headed the ranking of Member States in relation to surface water abstraction , with more than 25000 million m³ in 2007 or 2008. Fewer Member States
recorded an increase in surface water abstraction levels than did for groundwater, with 11% increases for the
Czech Republic and Sweden and a 21% increase for the Netherlands; the former Yugoslav Republic of Macedonia (39%) and Serbia (27%) also recorded increases for surface water abstraction alongside their considerable
increases noted for groundwater abstraction. The largest decreases in the volume of surface water abstraction
were recorded in Slovakia (-60%), Lithuania (-50%), Denmark (-44%) and Latvia (-40%).

Public water supply
While the share of the public water supply sector in total water abstraction depends on the economic structure of a given country and can be relatively small, it is nevertheless often the focus of public interest, as it
comprises the water volumes that are directly used by the population. Most EU Member States had annual
rates of freshwater abstraction of between 50 m³ and 100 m³ per inhabitant – see Figure 2. The extremes
of freshwater abstraction reflect specific conditions: for example, in Ireland (141 m³ per inhabitant) the use
of water from the public supply is still free of charge; while in Bulgaria (129 m³ per inhabitant) there are
particularly high losses from the public network. Abstraction rates were also rather high in some non-member
countries, notably Norway, the former Yugoslav Republic of Macedonia and Croatia. At the other end of the
scale, Estonia and Lithuania reported low abstraction rates, in part resulting from below-average connection
rates to the public supply, while Malta and Cyprus have partially replaced groundwater by desalinated seawater.
An analysis of the development of abstraction rates over time is shown for selected EU Member States in
Figure 3. A comparison of the earliest and latest available annual data between 1990 and 2009 shows that

eurostat

Archive Agriculture, environment, energy and transport statistics

780

there was a marked decrease in abstraction in many of the Member States that joined the EU in 2004 or 2007
(the examples of Bulgaria and Poland are shown in the figure). Abstraction rates were relatively stable in the
majority of the remaining Member States (see the examples of Belgium and the Netherlands), with a pattern
of gradually decreasing abstraction rates commonly observed. Nevertheless, there was a substantial increase in
abstraction in Ireland, Spain, Luxembourg and Portugal (see the example of Spain) and a smaller increase in
Belgium. It is likely that the reduction in abstraction observed in many EU Member States is a result of various
factors, including the introduction of water-saving household appliances and an increasing level of consciousness
concerning the cost or value of water and the environmental consequences of wasting it.

Wastewater treatment
The proportion of the population connected to urban wastewater treatment covers those households that are
connected to any kind of sewage treatment – see Table 3. This share was above 80% in approximately half of
the EU Member States for which data are available (mixed reference years), rising to 99% in the Netherlands,
97% in England and Wales, and 95% in Germany and Luxembourg, while Switzerland (97%) also recorded a
high connection rate. At the other end of the range, less than one in two households were connected to urban
wastewater treatment in Malta, Bulgaria, Cyprus and Romania as well as in Croatia and the former Yugoslav
Republic of Macedonia; new treatment plants are under construction in Malta and it is expected that this will
result in high connection rates soon.
In terms of treatment levels – see Figure 4 – tertiary wastewater treatment was most common (again mixed
reference periods) in the Netherlands, Germany, Austria, Sweden and Greece, where at least four in every five
persons were connected to this type of wastewater treatment. By contrast, no more than 1% of the population
was connected to tertiary wastewater treatment in Bulgaria.
The residual of wastewater treatment is sewage sludge . While the amount of sludge generated per inhabitant depends on many factors and hence is quite variable across countries, the nature of this sludge – rich in
nutrients, but also often loaded with high concentrations of pollutants such as heavy metals – has led countries
to seek different pathways for its disposal, as illustrated in Figure 5. Typically, four different types of disposal
make up a considerable share of the total volume of sewage sludge treated: more than two thirds of the total was
used as fertiliser in agriculture in Spain and Ireland, while another eight Member States (Lithuania, Hungary,
Bulgaria, Cyprus, Luxembourg, France, the Czech Republic and Latvia), as well as Norway, reported between
one and two thirds of their total mass of sewage sludge being disposed of through agricultural uses. By contrast,
more than two thirds of sewage sludge was composted in Estonia and Slovakia. Otherwise, alternative forms of
disposal may be used to reduce or eliminate the spread of pollutants on agricultural or gardening land; these
include incineration and landfill. While the Netherlands, Slovenia, Belgium, Germany and Austria (as well as
Switzerland) reported incineration as their primary pathway for disposal, its discharge into controlled landfills
was practised as the primary pathway in Greece, and was used exclusively in Malta.

Data sources and availability
Many of the water statistics produced by Eurostat have been used in the context of the development of EU
legislation relating to water, as well as for environmental assessments, which in turn can give rise to new data
needs. Water statistics are collected through the inland waters section of a joint OECD /Eurostat questionnaire
which is frequently adapted to meet the demands of relevant policy frameworks. It currently reports on the
following:

• freshwater resources in groundwater and surface water – these can be replenished by precipitation and
external inflow (water flowing into a country from other territories);
• water abstraction – a major pressure on resources, although a large part of the water abstracted for
domestic, industrial (including energy production) or agricultural use is returned to the environment and
its water bodies, but often as wastewater with impaired quality;
• water use – analysed by supply category and by industrial activities;
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• treatment capacities of urban wastewater treatment plants and the share of the population connected to
them – which gives an overview of the development status of the infrastructure, in terms of quantity and
quality, that is available for the protection of the environment from pollution by wastewater;
• sewage sludge production and disposal – an inevitable product of wastewater treatment processes, its
impact on the environment depends on the methods chosen for its processing and disposal;
• generation and discharge of wastewater – pollutants present in wastewater have different source profiles
and, similarly, the efficiency of treatment of any pollutant varies according to the method applied.
A large amount of data and other information on water is accessible via WISE , the water information system
for Europe, which is hosted by the European Environment Agency (EEA) in Copenhagen.

Context
The central element of European water policy is a Directive for ’ Community action in the field of water policy
’ (2000/60/EC) – often referred to as the Water Framework Directive (WFD) – which aims to achieve a good
ecological and chemical status of European waters by 2015. In this respect, the Directive focuses on water management at the level of (in most cases transboundary) hydrological catchments (river basins). An important step
in the course of the implementation of this legislation involved establishing river basin management plans in 2010.
In a Communication addressing ’ water scarcity and droughts ’ (COM(2007) 414 final), the European Commission identified an initial set of policy options to be taken at European, national and regional levels to address
water scarcity within the EU. This set of proposed policies aims to move the EU towards a water-efficient and
water-saving economy, as both the quality and availability of water are of major concern in many regions.
In efforts to reduce pollutants discharged into the environment with wastewater, the EU has implemented
legislation on ’ urban wastewater treatment ’ (Directive 1991/271/EC). The pollution of rivers, lakes and
groundwater and water quality is affected by human activities such as industrial production, household discharges, or arable farming; a report (COM(2007) 120 final) on ’ the protection of waters against pollution by
nitrates from agricultural sources ’ was issued in March 2007.
Another aspect of water quality relates to coastal bathing waters. The European Commission and the EEA
present an annual bathing water report – the latest of these covers information for 2011 and shows that 93.1%
of Europe’s coastal bathing waters and 89.9% of its inland bathing waters met the minimum water quality
standards. It is anticipated that legislation concerning the ’ management of bathing water quality ’ (Directive
2006/7/EC) will provide for a more proactive approach to informing the public about water quality; it was
transposed into national law in 2008 but Member States have until December 2014 to implement it.
An increase of variability in weather patterns and catastrophic floods (such as those along the Danube and Elbe
in 2002) prompted a review of flood risk management. This process culminated in a Directive (2007/60/EC)
of the European Parliament and Council on ’ the assessment and management of flood risks ’, which aims to
reduce and manage risks to human health, the environment, cultural heritage, and economic activity.
In May 2012, the European Commission proposed a European innovation partnership (EIP) on water, and
this was endorsed by the Council the following month. The objective of the EIP on water is to support and
facilitate the development of innovative solutions to deal with the many water-related challenges Europe and
the world are facing, as well as to support economic growth by bringing such solutions to the market.
The European Commission adopted in November 2012 its ’ Blueprint to safeguard European waters ’, a new
strategy to reinforce water management in the EU. The Blueprint integrates the results of a policy review concerning: water scarcity and droughts; an analysis of the implementation of river basin management under the
WFD; a review of the vulnerability of environmental resources (such as water, biodiversity and soil) to climate
change impacts and man-made pressures; and a review of the whole of the EU’s water policy framework in
the light of the European Commission’s ’better regulation’ approach. The Blueprint aims to ensure that good
quality water is available across Europe in sufficient quantities for all legitimate uses. In order to achieve this,
it focuses on changes required to the EU’s water policy framework through to 2020 as it is closely related to
the Europe 2020 strategy and, in particular, to the roadmap for resource efficiency .
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Further Eurostat information
Publications
• Energy, transport and environment indicators pocketbook
• Environmental Statistics and Accounts in Europe, Eurostat 2010

Main tables
• Environment (t_env) , see:
Water (t_env_wat)

Database
• Environment (env) , see:
Water (env_wat)

Methodology / Metadata
• Water statistics
ESMS metadata file (env_wat_esms)

Source data for tables and figures (MS Excel)
• Water statistics: tables and figures

Other information
• Communication ’Addressing the challenge of water scarcity and droughts in the European Union’ (COM(2007)
414 final)
• Cosgrove, W.J. and Rijsberman, F. R.: World Water Vision - Making water everybody’s business; Earthscan Publications Ltd, London, 2000.
• Directive 2007/60/EC of 23 October 2007 on the assessment and management of flood risks
• DWORAK T. et al, ’ EU Water Saving Potential - Final Report ’, 2007
• Report on implementation of Directive 91/676/EEC of 12 December 1991 concerning the protection of
waters against pollution caused by nitrates from agricultural sources
• WISE (Water Information System for Europe)

External links
• European Commission - Environment - Bathing water quality
• European Commission - Environment - Water
• European Environment Agency - Water themes and data
• OECD - Environment - Managing Water for All
• World Health Organization - Water

See also
• Environmental regional data introduced
• Waste statistics
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Regional statistics and geographical information

784

Maps can be explored interactively using the Eurostat Statistical Atlas (see User’s manual ).

Territorial typologies
Data from February 2012. Most recent data: Further Eurostat information, Dedicated section .

Traditionally, typologies of territory were determined by population size and density of local administrative
units at level 2 (LAU level 2), such as communes, municipalities or local authorities. The new typologies that
are described here use a population grid, which is a more accurate basis to characterise areas and regions. This
article provides a short overview of the typologies, including definitions, terminology and some basic statistical
data.

Map 1: Type of clusters - Source: Eurostat, JRC, EFGS, REGIO-GIS
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Map 2: Degree of urbanisation for LAU level 2 areas (1) - Source: Eurostat (agr_r_accts)
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Map 3: Urban-rural typology for NUTS level 3 regions (1) - Source: Eurostat (agr_r_accts)
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Figure 1: Contiguous grid cells

Table 1: Summary regarding the names of the different typologies and items - Source: Eurostat, JRC, EFGS,
REGIO-GIS
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Table 2: Share of population using different typologies (1)(% of population) - Source: Eurostat, JRC, EFGS,
REGIO-GIS

Table 3: Share of land area using different typologies (1)(% of land area) - Source: Eurostat, JRC, EFGS,
REGIO-GIS
These typologies start by classifying grid cells of 1 km² to a typology of clusters according to their similarities
in terms of population size and density: each grid cell is classified to one type of cluster only. Areas (LAU level
2) or regions ( NUTS level 3) can then be classified to area or regional typologies based on the population share
in different types of clusters: again, each LAU level 2 area or NUTS level 3 region is classified to one type only.
In each of these various typologies (of clusters, area or regions) the whole geographical territory of the European
Union (EU) is covered without any overlaps or omission.
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The area typology applied to LAU level 2 is primarily used in surveys such as the labour force survey (LFS) and
the survey on income and living conditions (SILC) ; the regional typology applied to the NUTS level 3 regions
is mainly used to monitor rural development.

Typologies
Cluster types The typology of clusters classifies 1 km² grid cells (and clusters thereof), splitting them into
three types. The criteria used are the population density in the individual grid cells and the combined population level of clusters, where clusters are made up of contiguous cells (in other words, neighbouring or adjoining
cells); see later for a more detailed explanation of contiguous cells and the so-called gap-filling technique used
for high-density clusters. The three types of grid cells or clusters in the typology are the following.

• High-density clusters/city centres/urban centres: clusters of contiguous grid cells of 1 km² with a density
of at least 1500 inhabitants per km² and a minimum population of 50000 after gap-filling.
• Urban clusters: clusters of contiguous grid cells of 1 km²with a density of at least 300 inhabitants per
km² and a minimum population of 5000.
• Rural grid cells: grid cells outside high-density clusters and urban clusters.

Contiguous cells and filling gaps in the cluster typology To determine population size, the grid cells
need to be grouped in clusters. The methods presented here use three different rules for contiguity to create
clusters. These three rules are explained below.

1. Contiguous including diagonals — used for urban clusters If the central square (grid cell) in Figure 1 is
above the density threshold, it will be grouped with each of the other surrounding eight grid cells that
exceed the density threshold.
2. Contiguous excluding diagonals — used for high-density clusters If the central square in Figure 1 is above
the density threshold, it will be grouped with each of the four cells directly above, below or next to the
central square that also exceed the density threshold. This means that cells numbered 2, 4, 5 and 7 can be
included in the same cluster. Cells with number 1, 3, 6 and 8 cannot as they have a diagonal connection.
3. The majority rule or gap-filling — used for high-density clusters
The goal for the high-density clusters is to identify urban centres without any gaps. Therefore, enclaves need
to be filled. If the central square in Figure 1 is not, in its own right, a part of a high-density cluster, it will
be added to a high-density cluster if five or more of the eight surrounding cells (therefore including diagonals)
belong to a single high-density cluster. This rule is applied iteratively until no more cells can be added.

Degree of urbanisation typology for LAU level 2 areas — an area typology Depending on the share
of the population living in the different types of cluster, LAU level 2 areas are classified into three degrees of
urbanisation .

• Densely-populated areas/cities/large urban areas: at least 50% of the population lives in high-density
clusters100 .
• Intermediate density areas/towns and suburbs/small urban areas: less than 50% of the population lives
in rural grid cells and less than 50% lives in high-density clusters.
• Thinly-populated areas/rural areas: more than 50% of the population lives in rural grid cells.
100 In addition, each high-density cluster should have at least 75% of its population in densely-populated LAU level 2 areas. This
also ensures that all high-density clusters are represented by at least one densely-populated LAU level 2, even when this high-density
cluster represents less than 50% of the population of that LAU level 2.
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Urban-rural typology for NUTS level 3 regions — a regional typology Depending on the share of the
rural population (in other words, the share of the population living in rural grid cells), the NUTS level 3 regions
are classified into the following three groups.

• Predominantly urban regions/urban regions: the rural population is less than 20% of the total population.
• Intermediate regions: the rural population is between 20% and 50% of the total population.
• Predominantly rural regions/rural regions: the rural population is 50% or more of the total population.
In a last step, the size of the cities in the region is considered.

• A region classified as predominantly rural by the criteria above becomes intermediate if it contains a city
of more than 200000 inhabitants representing at least 25% of the regional population.
• A region classified as intermediate by the criteria above becomes predominantly urban if it contains a city
of more than 500000 inhabitants representing at least 25% of the regional population.

Summary table: names and alternative names
The names of typologies and items may differ according to context, users or means of dissemination. Table 1
gives a summary of the vocabulary used as well as the geographical scale.

Main statistical findings
Share of population by type of territory
Although these typologies show similar patterns, the use of different typologies may produce rather different
figures. Thus, as Table 1 shows, around 34% of the EU-27 population lived in rural grid cells, 29% in thinlypopulated areas and 24% in predominantly rural regions.
Moreover, the variability between the figures is more pronounced at the national level than for the EU as
a whole. As Table 2 illustrates, 35% of the Bulgarian population lived in high-density clusters, 43% in densely
populated areas and 15% in predominantly urban regions.

Share of land area by type of territory
The data produced using these different typologies present a broader range in terms of surface area than in
terms of the population. As Table 3 shows, 3% of the EU-27’s land area was covered by urban clusters, 13% by
intermediate density areas and 35% by intermediate regions. Again, there is greater variability at the national
level than for the EU as a whole, as Table 3 clearly shows.

Data sources and availability
These typologies classify different territories, defined at different geographical scales, namely grid cells, LAU
2 areas or NUTS level 3 regions. However, the analysis of the statistical data using these typologies may be
disseminated at a higher geographical level. Hence, the proportion of EU-27 land area classified as composed
of intermediate regions is an indicator for the EU based on a regional typology. A similar indicator could also
be disseminated at national, NUTS level 1, NUTS level 2 and NUTS level 3 levels. However, in some cases
statistical data using these typologies can only be calculated and disseminated for the EU as a whole or at
the national level. This is mainly to do with representativeness, confidentiality and reliability of the indicator.
Some surveys, for example SILC, can provide reliable statistics by degree of urbanisation for thinly-populated
areas at the national level, but not at NUTS level 3.
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Context
The European Commission has introduced typologies based on population size and density to monitor situations
and trends in urban and rural areas and regions. The Treaty on European Union (also called the Treaty of
Maastricht) specifically mentions that particular attention should be paid to rural areas and rural regions.
The Lisbon Treaty included territorial cohesion alongside economic and social cohesion as an objective for
the EU. This new concept was presented in a Green Paper on territorial cohesion: turning territorial diversity
into strength (COM(2008) 616) and the debate has been summarised in the sixth progress report on cohesion
in 2009. The fifth cohesion report explains the main issues related to territorial cohesion and how these could
be transposed into policy proposals. One of the main issues related to territorial cohesion is the need for data
on different territorial levels, particularly for lower geographical levels. The classification of the degree of urbanisation provides a unique insight into trends at the local level, and highlights the differences between urban
and rural areas.

Further Eurostat information
Publications
• Regional typologies: a compilation

Dedicated section
• Regional statistics , see:
City statistics - Urban Audit

Methodology / Metadata
• A file with all the classifications can be found here . Please note that this link may not work with certain
versions of Internet Explorer. Please try Chrome, Opera or Firefox if you encounter problems.

Source data for tables and graphs on this page (MS Excel)
• Focus on territorial typologies: tables and figures

Other information
• Urban-rural typologies, overview poster published by DG Regional policy :
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External links
• OECD regional typology (pdf file, 1.93 Mb)

See also
• Urban-rural typology (background article)

Notes
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Urban-rural typology
This article presents a new European Union (EU) typology of ’ predominantly rural ’, ’ intermediate ’ or ’
predominantly urban ’ regions based on a variation of the OECD methodology (see Map 1). The aim of this
new typology is to provide a consistent basis for the description of these three distinct types of regions in all
European Commission communications, reports and publications, including Eurostat statistical analyses.

Map 1: A new urban-rural typology for NUTS 3 regions
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Figure 1: Contiguous grid cells

Map 2: The original OECD urban-rural typology applied to NUTS 3 regions
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Table 1: Share of population and land area in rural Local Administrative Units level 2 (LAU2), OECD and new
typology

Figure 2: Share of population by type of region, OECD and the new typology
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Table 2: Share of population according to the original OECD classification and the new urban-rural typology

Table 3: Share of land area according to the original OECD classification and the new urban-rural typology
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Map 3: NUTS 3 regions classified as more urban in comparison to the original OECD typology
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Map 4: NUTS 3 regions classified as more rural in comparison to the original OECD typology
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Map 5: NUTS 3 regions classified as more urban when grouping regions of less than 500 km2
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Map 6: NUTS 3 regions classified as more rural when grouping regions of less than 500 km2

Why a new typology?
Using the current OECD methodology to classify NUTS 3 regions in the EU creates two types of distortions
that undermine its comparability within the EU. The first distortion is due to the large variation in the area of
local administrative units level 2 ( LAU2 ). The second distortion is due to the large variation in the surface
area of NUTS 3 regions and the practice in some countries to separate a (small) city centre from the surrounding
region. This article first describes the OECD methodology briefly. Secondly it shows how this new typology
seeks to remediate these two issues with the existing OECD approach.

The OECD methodology
The OECD methodology101 for defining the typology involves two main steps:

• defining rural local administrative units level 2;
• based on the population share in rural LAU2s, classifying regions.

Identifying rural local administrative units level 2 The OECD methodology classifies LAU2s with a population density below 150 inhabitants per km² as rural. Due to heterogeneity of the size in area of LAU2s, some
LAU2s will be incorrectly classified.
101 See

OECD Regional Typology, GOV/TDPC/TI(2007)8, 2007, Paris,OECD.
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• Small villages which are very tightly circumscribed by their administrative boundary have a sufficiently
high density and therefore will be classified as urban despite having a very small total population. For
example, Aldea de Trujillo in Spain is classified as urban despite having a population of only 439 inhabitants.
• Cities or towns in very large LAU2s will be classified as rural due to a low population density, even when
the city is fairly large and the vast majority of the population of the LAU2 lives in that city. For example,
Badajoz and Cáceres in Spain and Uppsala in Sweden are classified as rural despite all three having a
population of 150000 or more.

Classifying the regional level The OECD approach classifies regions as predominantly urban, intermediate
or predominantly rural based on the percentage of population living in local rural units.
A NUTS 3 region is classified as:

• predominantly urban (PU) , if the share of population living in rural LAU2 is below 15%;
• intermediate (IN) , if the share of population living in rural LAU2 is between 15% and 50%;
• predominantly rural (PR) , if the share of population living in rural LAU2 is higher than 50%.
In a third step, the size of the urban centres in the region is considered.

• A region classified as predominantly rural by steps 1 and 2 becomes intermediate if it contains an urban
centre of more than 200000 inhabitants representing at least 25% of the regional population.
• A region classified as intermediate by steps 1 and 2 becomes predominantly urban if it contains an urban
centre of more than 500000 inhabitants representing at least 25% of the regional population.
The result of this approach can be seen on Map 2.
The OECD is also aware of the problems caused by the difference in surface area of NUTS 3 regions. To
avoid these issues, the OECD uses NUTS 2 regions for this classification in Belgium, the Netherlands and
Greece and spatial planning regions in Germany and NUTS 3 in all other OECD countries in the EU.

The new typology
Definition based on a population grid The new typology builds on a simple two-step approach to identify
population in urban areas:

1. a population density threshold (300 inhabitants per km²) applied to grid cells of 1 km²;
2. a minimum size threshold (5000 inhabitants) applied to grouped grid cells above the density threshold.
The population living in rural areas is the population living outside the urban areas identified through the
method described above.
To determine the population size, the grid cells are grouped based on contiguity (including the diagonals);
see Figure 1. If the central square in Figure 1 is above the density threshold, it will be grouped with each of
the other surrounding eight cells that exceed the density threshold.
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The 1 km² grid is already available for Denmark, Sweden, Finland, Austria and the Netherlands (see European Forum for GeoStatistics (EFGS) ) and the new typology is based on the real grid in these Member
States. For the remaining Member States, the new typology relies on the population disaggregation grid (version 5) created by the Joint Research Centre (JRC) , based on LAU2 population and CORINE land cover.
The 1 km² grid is likely to become the future standard and has the benefit that it can easily be reproduced in
countries outside the EU. For example, this typology can also be applied to Switzerland, Norway and Croatia
following the exact same approach.
Because the CORINE land cover map does not cover the four French overseas regions and Madeira and Açores
in Portugal, the population disaggregation grid does not cover these regions. Therefore, the OECD classification
for these regions remains unchanged.
The approach based on the 1 km2 population grid classifies 68% of the EUpopulation as living in urban
areas and 32% as living in rural areas (see Table 1). This share is 5 percentage points higher than the original
OECD definition. However, the share of population in rural LAU2s (defined as LAU2s with at least 50% of the
residents living in rural areas) is 28%, i.e. very similar to that of the OECD. This classification will be further
refined in the future.
This approach has the benefit that it creates a more balanced distribution of population. For example, the
Member States with a very low share of population in rural areas see an increase of their population share in
rural areas, such as in Germany, the Netherlands and Belgium. The Member States with very high shares of
their population in rural areas and very large LAU2s see a reduction of their population in rural areas, particularly in Sweden, Finland and Denmark (see Table 1).

Definition at the regional level How to define the regional level using the share of population in
rural grid cells
This new typology uses the same threshold (50%) to define a predominantly rural region, but uses the population share of rural grid cells and not rural LAU2s. By going straight from the grid to the regional level, the
distortion of the variable size of the LAU2s is circumvented.
To ensure that the population share in predominantly urban regions does not differ too much from the original
OECD classification applied to NUTS 3 regions, the threshold distinguishing predominantly urban from intermediate has been adjusted from 15% to 20%102 (see Table 2 and Figure 2).
Researchers with a rural focus sometimes combine predominantly rural and intermediate and call them rural
regions, in part because the OECD used the term ’significantly rural’ before they replaced it with ’intermediate’
in 1997. Researchers with an urban focus sometimes combine predominantly urban regions with intermediate
and call it urban regions, based on the argument that in both regions more than half the population lives in
urban LAU2s. Unfortunately, this approach leads to very conflicting statements where both 80% of the EU
population live in an urban region and 55% live in a rural region because the intermediate regions are included
in both groups. This chapter proposes to avoid these problems by consistently presenting data for the three
groups separately.
The new typology also changes the distribution of land area in each of the typologies (see Table 3), but less so
than population at the EU level. In a number of countries the shifts between intermediate and predominantly
rural are quite significant, as for example in the Czech Republic, Estonia and Sweden.
A classification of NUTS 3 regions and groupings of NUTS 3 regions
This methodology proposes a different approach to solve the problem of too small NUTS 3 regions. It combines
NUTS 3 regions smaller than 500 km2103 with their neighbouring NUTS 3 regions. This is an approach which
102 Using 20% instead of 15% leads to about another 70 regions to be classified as predominantly urban instead of intermediate.
Two thirds of these regions are in Germany and the UK. Increasing this threshold to 25% would lead to approximately another 50
regions to be classified as predominantly urban. Overall, using 15% would lead to changing the classification of regions home to
about 25% of the EU population, while using 20% only changes it for about 8% as compared to the OECD classification.
103 The threshold of 500 km² was selected to ensure that the most atypically small NUTS 3 regions would be identified. Reducing
the threshold to 400 km² would reduce the number of small NUTS 3 regions by 35 and increasing the threshold to 600 km² would
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can uniformly be applied to all NUTS 3 regions in the EU.
Of the 1303 NUTS 3 regions, 247 are smaller than 500 km². Some 142 were combined with their neighbours to ensure that the grouped NUTS 3 regions had a size of at least 500 km². The approach to combine
them can be broken down into the followed categories.

1. Forty-six small NUTS 3 regions were combined with their only neighbour.
2. Fifty small NUTS 3 regions were combined with one or two neighbours with whom they shared the longest
border and not with the remaining neighbouring regions.
3. For 18 small NUTS 3 regions the border length did not allow a clear distinction between neighbours; in
this situation they were combined with all neighbours.
4. Twenty-eight small NUTS 3 regions were combined with other small NUTS 3 regions and a few main
neighbours.
Of the 247 NUTS 3 regions, 105 were not grouped for the following four reasons.

1. Nine are island regions and thus have no direct neighbours.
2. Forty-three NUTS 3 regions have the same classification as all their neighbours and therefore combining
them would not make a difference to their classification.
3. Forty-one NUTS 3 regions are adjacent to a group of NUTS 3 regions with the same classification.
4. For 12 Belgian NUTS 3 regions, mostly in West-Vlaanderen, there was no obvious way of grouping as
most of the regions fell below the threshold. They were not grouped to maintain diversity in a region with
a high overall population density.
Therefore, 142 NUTS 3 regions have been grouped into 114 NUTS 3 groupings. The impact of these groupings
on the classifications is shown in Maps 5 and 6.
The goal of these groupings is purely to facilitate a more comparable classification within the EU. These
groupings are not used for any other purpose and are dissolved as soon as the classification has been done. As
a result, the outcome is a classification for each individual NUTS 3 region.
Presence of cities
As with the OECD methodology, this new typology also considers the presence of a city in exactly the same
way. The population figures are based on the census data for the year 2001 for the Urban Audit cities.
This leads to seven NUTS 3 groupings moving from predominantly rural to intermediate due to the presence of a city of over 200000 inhabitants. This concerns: Córdoba in Spain, Maine-et-Loire, Finistère and
Ille-et-Vilaine in France, Radomski in Poland, and Bihor and Dolj in Romania.
Due to the presence of a city of over 500000 inhabitants, 16 NUTS 3 regions move from intermediate to
predominantly urban. This is the case for: Praha and its surrounding region in the Czech Republic, Zaragoza,
València, Málaga and Sevilla in Spain, Gironde (with Bordeaux), Haute-Garonne (with Toulouse) and LoireAtlantique (with the communauté urbaine de Nantes) in France, and Vilnius in Lithuania. In Poland it is also
the case for Kraków, Poznań and Wrocław and their surrounding region.
Comparing the OECD to the new typology
Maps 3 and 4 show the change in classification between the OECD approach applied to NUTS 3 regions
and the new typology applied to the NUTS 3 groupings.
Overall, the population share in intermediate regions at the EU level does not change (see Figure 2). However,
the share of population in predominantly rural regions increases by 4 percentage points (a relative increase of
increase the number by 39.
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20%) and the share of population in predominantly urban regions drops by 4 percentage points.
At the country level, changes follow the changes at the local level, with the Netherlands and Belgium becoming less urban and Sweden and Finland becoming more intermediate and less rural. In the Baltic Member
States , Slovenia, the Czech Republic and Slovakia, between 15% and 25% of the population shifts between
categories. Also in Italy, Greece and Portugal, 17% of the population shifts between categories.

Other regional levels Although in principle this methodology can also be applied at higher geographical
levels such as NUTS 2 or NUTS 1 regions, this chapter argues against this. An application at higher geographical levels would in some cases hide significant differences between regions behind the global average for the
aggregated level. This effect is not due to the methodology per se, but is a result of the geographical level
applied. It may occur for the methodology presented here as well as for the OECD methodology.
The loss of differentiated results can be shown by comparing results at NUTS 2 and NUTS 3 level based
on the OECD methodology. The share of population in predominantly rural regions at NUTS 2 level is about
one third lower than the share identified at NUTS 3 level. The problem is further illustrated by the fact that
under the OECD methodology only half of the population in a predominantly rural NUTS 3 region lives in a
predominantly rural NUTS 2 region. Moving to a classification of NUTS 2 regions would change the typology
so substantially that it undermines the greater precision of results obtained through the new approach.
One of the reasons for this mixed use of classification at NUTS 2 and NUTS 3 has been the limited data
availability at NUTS 3 level. Fortunately, an increasing number of indicators at NUTS 3 level is available
through Eurostat. In addition, for some of the indicators only available at aggregated geographical level, small
area estimation techniques can help to estimate the NUTS 3 values based on NUTS 2 data and auxiliary data
at NUTS 3. However, for certain indicators these estimation techniques are not immediately available or have
to be further developed.

Conclusion
This new typology successfully addresses two main constraints of the OECD methodology applied to NUTS
3 regions in the EU: the variation in surface area of LAU2 and NUTS 3 regions. It does this in a consistent
manner throughout the Union in three main steps:

1. It creates clusters of urban grid cells with a minimum population density of 300 inhabitants per km² and
a minimum population of 5000. All the cells outside these urban clusters are considered as rural.
2. It groups NUTS 3 regions of less than 500 km² with one or more of its neighbours solely for classification
purposes, i.e. all the NUTS 3 regions in a grouping are classified in the same way.
3. It classifies NUTS 3 regions based on the share of population in rural grid cells. More than 50% of the
total population in rural grid cells = predominantly rural, between 20% and 50% in rural grid cells =
intermediate (6) and less than 20% = predominantly urban.
This new typology will be updated after every NUTS modification and after each major update of the population
grid based on new census data and new land cover data. The current and future updates of this classification as
well as information on which NUTS 3 regions have been grouped for classification purposes can be downloaded
here (Excel file).
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Further Eurostat information
Publications
• Eurostat regional yearbook 2010 , chapter 15

Database
• Rural development

Dedicated section
• Regions and cities , see:
City statistics - Urban Audit
• Rural development

External links
• European Commission - Joint Research Centre
• European Environment Agency - Population density disaggregated with Corine land cover 2000
• European Forum for GeoStatistics
• OECD REGIONAL TYPOLOGY (pdf file, 1.93 Mb)

Source data for tables and graphs (MS Excel)
• Urban rural typology of NUTS 3 regions
• Source data to the article Urban-rural typology

See also
• European cities
• European cities - demographic challenges
• European cities - spatial dimension (background article)
• Regional typologies overview (background article)

Notes
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Regional typologies overview
Authors: Lewis Dijkstra and Hugo Poelman, European Commission, DG Regio
This paper provides an overview of six regional typologies used in the 5th Cohesion Report . The goal of
each of these regional typologies is to provide an analytical and descriptive lens on these types of territories
through the use of NUTS 3 data.
Not all these territories, however, can be easily identified at the NUTS 3 level, depending on the type of
territory and the size and shape of the NUTS 3 region. As a result, classifications on a lower geographical level
remain necessary and may capture these territories better. However, annual data availability below NUTS 3 for
all of Europe is extremely limited and does not allow for regular monitoring. These typologies are not intended
for direct policy use.
For each typology a short overview of the evolution of the definition, the methodology and a map are provided. Where possible, EFTA and Candidate Countries have been included in this paper to facilitate a wider
use of these typologies. These typologies will be updated after each round of NUTS modifications.

Map 1: Urban-rural typology of NUTS3 regions including remoteness

Urban-rural typology including remoteness
Evolution
This is a new classification that combines elements from the OECD classification with the new urban-rural
typology developed by the Commission (see also: Eurostat regional yearbook 2010 , pp. 240-253).
The OECD classification was developed in the early 1990s with a three-way classification (predominantly urban;
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intermediate; predominantly rural) based on the population density of districts (Local Administrative Unit Level
2 or LAU2). In 2009, the OECD extended its classification to include the remoteness dimension. It followed the
approach developed by Dijkstra and Poelman who tested such an approach for the EU and found significant
socio-economic differences between rural regions close to a city and remote rural regions.
The new urban-rural typology developed by the Commission takes the OECD approach based on districts
and TL3 regions and applies it to population grid cells and to NUTS 3 regions. The OECD’s TL3 regions
differ from NUTS 3 regions in Belgium, the Netherlands and Greece, where they are NUTS 2 regions, and in
Germany, where they are spatial planning regions. The new urban-rural typology developed by the Commission
does not include the remoteness dimension.
Changes and updates
This remoteness dimension has been adopted by the OECD and is not expected to change. Modifications
of the road network, data about the road network, population distribution within the regions, or population
size and the definition of cities, may have an impact on the classification.
The new urban-rural typology as developed by the Commission has already been presented to many stakeholders
for information and comments. The Commission will assess the comments and may adapt the methodology if
necessary and feasible.
This typology will be updated when a new population grid becomes available for the entire EU .
Methodology
The urban-rural including remoteness typology classifies all NUTS 3 regions according to criteria based on
population density and population distribution (urban-rural). This classification is combined with a distinction
between areas located close to city centres and areas that are remote. It creates five categories of NUTS 3
regions:

1. predominantly urban regions;
2. intermediate regions, close to a city;
3. intermediate, remote regions;
4. predominantly rural regions, close to a city;
5. predominantly rural, remote regions.
Urban-rural typology
The classification is completed in three steps: identify rural area population, classify NUTS 3 regions and adjust
classification based on the presence of cities.

Population in rural areas
This typology uses a simple two-step approach to identify population in rural areas:

1. rural areas are all areas outside urban clusters;
2. urban clusters are clusters of contiguous104 grid cells of 1 km2 with a density of at least 300 inhabitants
per km2 and a minimum population of 5000
Regional classification
104 Contiguity for urban clusters includes the diagonals (i.e. cells with only the corners touching). Gaps in the urban cluster are
not filled (i.e. cells surrounded by urban cells).
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NUTS 3 region are classified on the basis of the share of population in rural areas:

• predominantly rural if the share of population living in rural areas is higher than 50%;
• intermediate, if the share of population living in rural areas is between 20% and 50%;
• predominantly urban, if the share of population living in rural areas is below 20%.
To resolve the distortion created by extremely small NUTS 3 regions, regions smaller than 500 km2 are combined for classification purposes with one or more of their neighbours.

Presence of cities
In a third step, the size of the urban centres in the region is considered:

• a predominantly rural region which contains an urban centre of more than 200000 inhabitants representing
at least 25% of the regional population it becomes intermediate;
• an intermediate region which contains an urban centre of more than 500000 inhabitants representing
at least 25% of the regional population becomes predominantly urban.
(See also the Eurostat regional yearbook 2010 , pp.240-253 or Urban-rural typology ).

Remoteness dimension
All predominantly urban regions are considered close to a city.
A predominantly rural or intermediate regions is considered remote if less than half of its residents can drive to
the centre of a city of at least 50000 inhabitants within 45 minutes. If more than half of the regions population
can reach a city of at least 50000, it is considered close to a city. For more details on the methodology please
consult Regional Focus 01/2008.

Metro regions
Evolution
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Map 2: Typology of Metro regions
This typology was first presented in the Green Paper on Territorial Cohesion and subsequently in a Regional
Focus by Dijkstra. They are approximations of the Larger Urban Zones (LUZs) as used in the Urban Audit.
Subsequently, the EU metro regions were compared with the OECD metro regions. This led to a harmonisation of the definitions of the metro regions used by both organisations. The OECD metro regions cover only
OECD member countries and focus exclusively on larger metro regions. The EU metro regions cover all metro
regions with at least 250000 inhabitants.
Changes and updates
A significant modification to a LUZ may result in a modification of its metro region.
The Commission is currently undertaking a review of the Urban Audit cities and their Larger Urban Zones
with the goal of making them more comparable. This will be done on the basis of joint work with the OECD
on a new metro area definition based on population grids and commuting data. This may result in some modifications to the LUZ and, subsequently perhaps, to its metro region as well.
Methodology
The NUTS 3-based typology of metro regions contains groupings of NUTS 3 regions used as approximations of
the main metropolitan areas.
The initial methodology for the selection of the NUTS 3 components of the metro regions is based on the
Urban Audit definition of Larger Urban Zones (LUZ). These LUZs contain the major cities and their surrounding travel-to-work areas. LUZs are defined as groupings of existing administrative areas (often LAU2 units).
Their boundaries do not necessarily coincide with those of NUTS 3 regions. Consequently, NUTS 3 regions in
which at least 50% of the regional population lives inside a given LUZ were considered to be the components
of the metro region related to that LUZ.
Hence, the quality of the territorial approximation depends on the average size of the NUTS 3 regions concerned.
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In cooperation with the OECD, refined versions of the methodology are being tested, using population distribution at a fine level of disaggregation (1 km²) to identify the cores of the metro regions. Census-based
local commuting data are then used to define contiguous areas around the cores, where substantial levels of
commuting to these cores occur.
This approach has resulted in revised definitions of the extent of several metro regions. The typology distinguishes three types of metro regions:

1. capital city regions;
2. second-tier metro regions;
3. smaller metro regions.
The capital city region is the metro region which includes the national capital.
Second-tier metro regions are the group of largest cities in the country excluding the capital. For this purpose, a fixed population threshold could not be used. As a result, a natural break served the purpose of
distinguishing the second tier from the smaller metro regions. The distinction between second tier and smaller
metro regions may be adapted in future to provide a closer match with the distinctions used in, especially
national, policy debates.

Border regions
Evolution
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Map 3: Cross-border cooperation programme areas (ERDF, IPA and ENPI), 2007-2013
This classification is based on the 2007-2013 cross-border cooperation programmes. Compared to the previous Cohesion Policy period, the biggest differences are due to the accession of 12 Member States and the
inclusion of a new type of border region: NUTS 3 regions along maritime borders separated by a maximum
distance of 150 km.
Initial classifications were based on the list of eligible NUTS 3 regions as included in the regulation105 based on
the previous NUTS classification. Now that all the programmes are up and running, the classification described
here is based on the new NUTS classification and on actual programme participation.
Methodology
The NUTS 3-based selection of border regions refers to the regions participating in the core areas of crossborder cooperation programmes in the programming period 2007-2013.
This includes:

• programme areas of cross-border programmes co-financed by ERDF under the European territorial cooperation objective;
• areas of the cross-border cooperation component of IPA (Instrument for Pre-Accession Assistance);
• areas of the cross-border cooperation programmes within ENPI (European Neighbourhood and Partnership Instrument).
The typology lists regions according to the current NUTS classification (valid from 1/1/2008 to 31/11/2011).
Some programme areas have been determined on the basis of a former NUTS classification. Due to NUTS
boundary changes, some current NUTS 3 regions are only partly eligible as programme areas.
105 Commission
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The typology does not consider areas adjacent to the core programme areas, i.e. the ’flexibility areas’ referred to in Art. 21(1) of Regulation 1080/2006 of 05/07/2006.
Two main types of border regions can be distinguished:

1. internal border regions – these regions are located on borders between EU Member States and/or European
Free Trade Area (EFTA) countries;
2. external borders – these regions participate in programmes involving countries outside both the EU and
EFTA.

Mountain regions
Evolution

Map 4: Typology of mountain regions at NUTS3 level
The first typology of mountain areas in Europe was developed by Nordregio106 . The typology, used for
analytical purposes, defined LAU2 units as ’mountain municipalities’ if more than 50% of their surface was
covered by selected topographic mountain areas (criteria: see Island regions, Methodology ).
For the Green Paper on Territorial Cohesion, an alternative approach was needed, as annual socio-economic
data sets at NUTS 3 regional level were the only recent sources of information. As a result, the Green Paper
defined a NUTS 3 region as a mountain region if the majority of the population lived in a mountain grid cell.
106 NORDREGIO, Mountain Areas in Europe: analysis of mountain areas in EU Member States, acceding and other European
countries, European Commission contract No 2002.CE.16.0.AT.136, Final report, 2004.
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Ultimately, this typology was modified for the 5th Cohesion Report to take into account mountain regions
in which the majority of the surface was classified as mountainous even if the majority of the population lived
in non-mountainous grid cells. This approach allows a distinction between regions with a predominantly mountainous surface and a predominantly mountainous population.
If an analysis focuses on the impact on people of living in mountainous areas, the mountain regions with a
majority of their population living in a mountain area are the most appropriate. If a study wants to measure
the impact on land use or other environmental issues of mountainous conditions, the regions with a majority of
mountainous surface would be the most appropriate.
This classification is now stable.
Methodology
Mountain regions at NUTS 3 level are defined as regions in which more than 50% of the surface is covered
by topographic mountain areas, or in which more than 50% of the regional population lives in these topographic
mountain areas.
The study on mountain areas in Europe defines topographic mountain areas using the following criteria:

• above 2500m, all areas are included within the mountain delimitation;
• between 1500m and 2500m, only areas with a slope of over two degrees within a 3 km radius are considered
mountainous.
Between 1000m and 1500m, areas had to justify one of two sets of criteria in order to be considered mountainous. The first of these is that the slope within a 3 km radius should exceed five degrees. If the slope is less
steep than this, the area can still be considered mountainous if elevations encountered within a radius of 7 km
vary by at least 300 metres. If neither of these two sets of criteria is met, the area is considered non-mountainous.
Between 300m and 1000m, only the latter of the two previous sets of criteria is applied. This means that
only areas in which elevations encountered within a radius of 7 km vary by at least 300 metres are considered
mountainous.
Below 300m, the objective was to identify areas with strong local contrasts in topography, such as Scottish
and Norwegian fjords and Mediterranean coastal mountain areas. Selecting areas according to the standard
deviation of elevations in the immediate vicinity of each appeared to be the best approach for the inclusion
of these types of landscape. For each point of the digital elevation model, the standard deviation from the
eight cardinal points surrounding it (North – North-East – East – South-East – South – South-West – West –
North-West) was calculated. If this standard deviation is greater than 50 metres, the landscape is sufficiently
undulating to be considered mountainous despite its low elevation.
The typology of NUTS 3 mountain regions distinguishes three categories:

1. regions with more than 50% of their population living in mountain areas;
2. regions with more than 50% of their surface covered by mountain areas;
3. regions with more than 50% of their surface covered by mountain areas, and with more than 50% of their
population living in mountain areas.

Island regions
Evolution
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Map 5: Typology of island regions
Islands were defined by a Eurostat publication study Portrait of the Island in 1994107 , which excluded islands with a national capital. This was subsequently used in a DG REGIO study to define island regions108 .
Within the EU-15 the only impact was to exclude Ireland and the UK (prior to the construction of the Channel
Tunnel) as an ’island’. To ensure access to annual data, a regional approximation of islands was made focusing
on regions whose entire populations lived on an island. In all other NUTS 3 regions the share of population
living on an island is well below 50%109 . This is the definition used in the Green Paper on Territorial Cohesion
.
Subsequently, this definition was modified to include Malta and Cyprus as island regions despite the presence of a national capital. The modification in this paper was intended to include islands with a national
capital if the country was eligible for the Cohesion Fund110 .
Ultimately, the methodology was modified for the 5th Cohesion Report to simplify and harmonise the definition. The criteria relating to the presence of a national capital and Cohesion Fund eligibility were both
discarded. This classification is now stable.
Methodology
Island regions are NUTS 3 regions entirely covered by islands.
In this context, islands are defined as territories having:
107 Portrait

of Islands, European Commission, Eurostat, 1994
of the island regions and outermost regions of the European Union, Final report of the study conducted for the
European Commission, Planistat, 2006.
109 Monfort, P.,Territories with specific geographical features, Working Paper 02/2009, Brussels, DG REGIO, 2009
110 Monfort, P.,Territories with specific geographical features, Working Paper 02/2009, Brussels, DG REGIO, 2009
108 Analysis
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• a minimum surface of 1 km²;
• a minimum distance between the island and the mainland of 1 km;
• a resident population of more than 50 inhabitants;
• no fixed link (bridge, tunnel, dyke) between the island and the mainland.
NUTS 3 island regions can correspond to a single island, or can be composed of several islands, or can be part
of a bigger island containing several NUTS 3 regions.
The typology of NUTS 3 island regions distinguishes five categories, depending on the size of the major island related to the NUTS 3 region:

1. regions where the major island has less than 50000 inhabitants;
2. regions where the major island has between 50000 and 100000 inhabitants;
3. regions where the major island has between 100000 and 250000 inhabitants;
4. regions corresponding to an island with 250000 to 1 million inhabitants, or being part of such an island;
5. regions being part of an island with at least 1 million inhabitants.

Sparsely-populated regions
Evolution

Map 6: Sparsely-populated regions
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This definition has not changed during the current Cohesion Policy programming period.
Methodology
Sparsely-populated regions are regions with a population density below a certain threshold. Paragraph 30(b)
of the Guidelines on national regional aid for 2007-2013 defines low population density regions as ’areas made
up essentially of NUTS 2 geographic regions with a population density of less than 8 inhabitants per km², or
NUTS 3 geographic regions with a population density of less than 12.5 inhabitants per km²’. In the Cohesion
Report, the analysis was based on the NUTS 3 regions.
As a result, sparsely-populated areas are defined as NUTS 3 regions with a population density of fewer than
12.5 inhabitants per km².

Data sources
Urban-rural typology including remoteness

• geometry of NUTS 3 regions, digital elevation model; Eurostat-GISCO;
• road network: Eurostat-GISCO (based on the EuroGeographics EuroGlobalMap);
• distribution of regional population: JRC (population disaggregation grid), EFGS population grids (for
selected countries), LandScan;
• cities: Eurostat and DG REGIO (Urban Audit cities), EEA (Urban Morphological Zones).
Border regions

• programme documents (Directorate-General for Regional Policy, Enlargement and External Relations).
Mountain regions

• geometry of topographic mountain areas: Nordregio, DG REGIO;
• geometry of NUTS3 regions: Eurostat-GISCO;
• distribution of regional population: JRC (population disaggregation grid), EFGSfckLRpopulation grids
(for selected countries).
Island regions

• NUTS 3 geometry: Eurostat-GISCO;
• population: Eurostat (regional population, population at LAU2 level), national statistical offices.
Sparsely-populated regions:

• land area, population: Eurostat.

Further Eurostat information
Publications
• Regional typologies: a compilation
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Dedicated section
• Regions and cities , see:
City statistics - Urban Audit

Methodology / Metadata
• A file with all the classifications can be found here . Please note that this link may not work with certain
versions of Internet Explorer. Please try Chrome, Opera or Firefox if you encounter problems.

External links
• OECD REGIONAL TYPOLOGY (pdf file, 1.93 Mb)

See also
• Urban-rural typology (Background article)

Notes
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Regions of Europe
Data from September 2009, most recent data: Further Eurostat information, Main tables and Database .

Gross domestic product (GDP) per inhabitant, by NUTS 2 regions, 2006 (PPS per inhabitant).PNG
European regional policy is designed to further economic and social cohesion, by reducing the gap in development between regions and among Member States of the European Union (EU) . Regional policy helps finance
concrete projects for regions and towns, stimulating growth and competitiveness ; as such, it is in line with the
priorities set by the EU for growth and employment (the Lisbon Strategy ).
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Main statistical findings

Disposable income, by NUTS 2 regions, 2006 (1) (PPCS per inhabitant).PNG
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Population density, by NUTS 2 regions, 2007 (1) (inhabitants per km²).PNG

Total resident population in Urban Audit cities, core city (1) (inhabitants).PNG
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Average annual growth rate of population, by NUTS 2 regions, 2003-2007 (1) (% per annum).PNG

Old-age dependency ratio over 64 and between 15-64, by NUTS 2 regions, 2008 (1) (%).PNG

eurostat

Archive Agriculture, environment, energy and transport statistics

822

Employment rate, by NUTS 2 regions, 2008 (1) (%).PNG

Old-age employment rate (55-64), by NUTS 2 regions, 2008 (1) (%).PNG
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Unemployment rate, by NUTS 2 regions, 2008 (1) (%).PNG

Dispersion of regional gross domestic product (GDP) per inhabitant (1), 1996-2006 (coefficient).PNG
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Dispersion of regional employment rates (1), 1999-2007 (coefficient of variation).PNG

Dispersion of regional unemployment rates (1), 1999-2007 (coefficient of variation).PNG
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The maps presented in this article illustrate the diversity of the EU’s 271 NUTS level 2 regionsand show that
large variations may exist for many economic and social characteristics, not only across the Member States,
but also within countries; where available, information has also been included for Candidate countries and for
EFTA countries.

Economic trends across regions
GDP per inhabitant in the EU-27 averaged PPS 23 600 for 2006, while among the regions it ranged from a high
of PPS 79 400 per inhabitant in Inner London to PPS 5 800 per inhabitant for Nord-Est (Romania); the factor
between the two ends of the distribution was therefore 13.7:1. The next highest levels of GDP per inhabitant
were recorded for Luxembourg (PPS 63 100) and Brussel/Bruxelles (PPS 55 100), while Hamburg (PPS 47 200)
was the only other region to register a level that was at least twice as high as the EU-27 average. Among the
20 regions with the highest levels of GDP per inhabitant, Praha (the Czech Republic) and Bratislavský kraj
(Slovakia) were the only regions from the Member States that joined the EU since 2004 , ranked in 12th and
19th place respectively. The nine ’poorest’ regions (using this measure) were all in Bulgaria and Romania, with
a number of Polish, Romanian and Hungarian regions making up the remainder of the bottom 20 in the ranking.
An analysis across those countries where there are several NUTS level 2 regions shows that Berlin, Rome,
Amsterdam and Helsinki were the only capital city regions in 2006 not to record the highest levels of national GDP per inhabitant; Hamburg, the Provincia Autonoma Bolzano/Bozen and Lombardia (which contains
Milan), Groningen (north east Holland), and Åland (south west Finland) reported higher levels of GDP per
inhabitant than regions containing the capital city.
More generally, GDP per inhabitant tended to be relatively high in northern Belgium, southern Germany,
northern Italy, the south of the United Kingdom, Ireland, Luxembourg, the Netherlands, Austria and Scandinavia, as well as the capital city regions of Prague, Madrid and Paris. GDP per inhabitant was relatively low
in many of western regions of the Iberian Peninsula, southern Italy, Greece (aside from Athens) and eastern
Germany, as well as in most of the Member States that joined the EU since 2004.
There were substantial regional differences within Member States as regards the distribution of GDP per inhabitant. The ratio between the highest and lowest values stood at a factor of 4.3:1 in the United Kingdom
between Inner London and West Wales and the Valleys, while in France the ratio was 3.5:1 between the Île de
France (which includes Paris) and Guyane (one of the French overseas departments). At the other end of the
scale, the most ’equitable’ distributions of GDP per inhabitant were recorded in Denmark, Ireland, Spain, the
Netherlands, Portugal, Slovenia and Sweden, where the ratio between the highest and lowest regional values
never rose above 2:1.
Data for GDP per inhabitant should be interpreted with care as this ratio is influenced by the number of
commuters working in one region but living in another. Indeed, the relatively high levels of GDP per inhabitant
within Inner London, Luxembourg and Brussel/Bruxelles (the three regions with the highest GDP per inhabitant) can, at least in part, be explained by a large daily influx of commuters from neighbouring regions or, in
the case of Luxembourg, neighbouring countries. This effect can vary considerably and may reflect not only the
propensity to commute or the distances that people are prepared to commute, but also the way NUTS level 2
regions are delineated and, in particular, how far the suburbs and surrounding areas of cities are included within
the same NUTS region. Conversely, the counter-effect of commuters working in a neighbouring region tends
to result in the GDP per inhabitant of ’commuter belts’ or ’dormitory’ regions being lower – examples include
Lüneburg near Hamburg, Flevoland near Amsterdam, and several regions in Belgium (as Belgian commuters
travel not only to Brussel/Bruxelles but also to Luxembourg).
When comparing the regional distribution of disposable income per inhabitant with that of GDP per inhabitant there are considerable differences, as income measures are not affected by commuter flows. A comparison
between GDP per inhabitant for Inner London and for Surrey, East and West Sussex (a popular commuter belt
to the south of London) shows that GDP per inhabitant was 2.69 times as high in Inner London. However, in
terms of disposable income the difference between the two regions was much closer, as the disposable income
figures reflect where each of these commuters lives (principally in areas around the capital). As such, disposable
income in Inner London was PPS 25 403 in 2006, only 1.17 times as high as the figure for Surrey, East and
West Sussex.
Inner London recorded the highest level of disposable income across all EU-27 NUTS level 2 regions in 2006. Of
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the nine regions in the EU-27 where disposable income per inhabitant was above the threshold of PPS 20 000
in 2006, five (including Inner London) were in the south east of the United Kingdom, three in Germany and
one in France. Comparing the highest and lowest levels of disposable income per inhabitant across all EU-27
regions, incomes were higher in Inner London by a factor of 7.0:1 when compared with Nord-Est (Romania);
this ratio was approximately half as pronounced as that recorded in terms of GDP per inhabitant for the same
two regions (13.7:1).
Regional disparities (based on a comparison of the highest to the lowest levels of disposable income) within
the same country were considerable in Greece and Romania; where disposable income per inhabitant in the two
capital city regions was more than double that recorded in the region with the lowest levels of disposable income
– Ionia Nisia (a group of islands off the west coast of Greece, including Corfu) or Nord-Est (Romania). Regional
disparities were also generally high across Italy, Hungary, Slovakia and the United Kingdom, whereas the lowest
disparities (using this measure) were recorded in Austria and Slovenia, followed by Ireland, the Netherlands,
Finland and Sweden.

Demographic trends across regions and cities
Population density is measured in terms of the average number of inhabitants per square kilometre (km²) of
land area; this ratio stood at 122 inhabitants in 2007 for the EU-27. Information broken down by NUTS level 2
regions is generally available for 2007 and this shows that capital city regions are among the most densely populated regions in Europe, for example, Inner London and Outer London (United Kingdom), Brussel/Bruxelles
(Belgium), Wien (Austria), Berlin (Germany), Praha (the Czech Republic), Istanbul (Turkey), Bucureşti-Ilfov
(Romania) and Attiki (Greece). Each of these capital city regions had a population density above 1 000 inhabitants per km², as did the following non-capital city regions: West Midlands, Merseyside, Greater Manchester
and West Yorkshire (United Kingdom), Hamburg and Bremen (Germany), the autonomous regions of Ceuta and
Melilla (Spain), Malta (the whole island is defined as one NUTS level 2 region), and Zuid-Holland (Netherlands).
The least densely populated regions in 2007 were Guyane (France), Iceland (the whole country is defined as one
NUTS level 2 region), and Övre Norrland (Sweden), all three with an average of three inhabitants per km². The
next least densely populated regions, registering less than 20 inhabitants per km², were all in Sweden, Finland,
the United Kingdom and Norway, while several regions across Spain (Aragón, Castilla-la Mancha, Castilla y
León and Extremadura) and one in southern Portugal (Alentejo) were the only other EU-27 regions to record
a population density of less than 30 inhabitants per km².
Around three quarters of the EU-27’s population lives in cities or towns with more than 5 000 inhabitants.
Information from the urban audit data collection shows that 26 of the more than 350 cities surveyed in 2007
had a population in excess of one million inhabitants (21 in the EU-27 and five in Turkey).
Istanbul was the largest of the urban audit cities, with a population of 9 million inhabitants (about the same
number as the total population of Sweden), followed by London and Paris (7.4 million and 6.2 million respectively), Berlin, Ankara and Madrid (all in the range of 3 to 3.5 million inhabitants). Most of the agglomerations
with more than 1.5 million inhabitants were capital cities, although Hamburg in Germany, Barcelona in Spain,
and Istanbul and Izmir in Turkey were exceptions to this rule.
While Guyane (France) reported the lowest population density among EU-27 regions, it also reported the
highest population growth (3.7% per annum during the period 2002 to 2006). Of the 12 regions that reported
population growth in excess of 2% per annum during the period considered (generally 2003 to 2007), eight were
in Spain, principally in the islands, easterly coastal regions, and around Madrid (the Comunidad de Madrid and
Castilla-la Mancha which is south east of Madrid); the three other regions included both Irish regions (there
are only two NUTS level 2 regions in Ireland) and another island region, namely, Corse (France).
Just over a quarter (25.8%) of the 287 regions for which data are available reported a decline in their populations during the period 2003 to 2007. Of these, three regions recorded reductions in excess of 1% per annum;
two in eastern Germany (Chemnitz and Sachsen-Anhalt) and one in north west Bulgaria (Severozapaden).
Population ageing is likely to have a significant impact on a range of social and economic issues in the coming
years, including education , the labour market , healthcare , social security and pension provisions. Relatively
low fertility levels, combined with extended longevity have led to the demographic ageing of the EU-27 population, with older generations accounting for an increasing proportion of the total population , in contrast to the
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diminishing share of those of a working age.
Rural, agricultural areas of Greece, France, Italy and Portugal, as well as eastern regions of Germany (such as
Chemnitz, Dresden or Sachsen-Anhalt) tended to record the highest old-age dependency ratios (the number of
elderly persons aged 65 and over relative to the number of persons of working age (15 to 64)). The relatively
high proportion of elderly persons is often a reflection of younger age groups finding it necessary to leave the
region in their quest to find work. The highest old-age dependency ratio was recorded in Liguria (Italy) at
43.2% in 2008, while five other Italian regions Umbria, Toscana, Friuli-Venezia Giulia, Emilia-Romagna and
Piemonte each reported rates of at least 35%.
At the other end of the range, all 25 Turkish regions reported very low old-age dependency ratios – the lowest (5.9%) was recorded for Van (eastern Turkey). There were also relatively low old-age dependency ratios
recorded in Southern and Eastern Ireland, the French overseas departments of Guyane and Réunion, Flevoland
(the Netherlands), the Polish regions of Lubuskie and Warmińsko-Mazurskie, Východné Slovensko (Slovakia),
Inner London (United Kingdom) and the former Yugoslav Republic of Macedonia. These ratios may be associated with a range of influences, such as: relatively high fertility rates (boosting the share of the young in
the total population); relatively low life expectancy (resulting in fewer persons aged 65 and over), or inward
migratory patterns (whereby mainly younger persons move to a region in search of work, thereby lowering the
relative share of older generations).

Labour market trends across regions
The Lisbon Strategy set an objective of attaining an overall employment rate of 70% by 2010; the EU rate stood
at 65.9% in 2008. A regional breakdown of this headline figure shows that 94 of the 271 NUTS level 2 regions
(for which data are available) reported employment rates in excess of the Lisbon target. The range between
the highest and the lowest regional employment rates in 2008 was considerable, as the high of 82.5% in Åland
(Finland) was almost double the figure recorded for Campania (Italy), 42.5%.
A cluster of regions in southern Germany and Austria recorded relatively high employment rates, as did a
number of northern European regions in Denmark, the Netherlands, Finland, Sweden and the United Kingdom.
In contrast, generally low regional employment rates were often registered in many parts of southern Spain and
southern Italy, as well as in eastern Europe. More specifically, there were 12 regions in the EU that reported
employment rates below the threshold of 50% in 2008; five in southern Italy, the four French overseas departments, two in eastern Hungary, and the autonomous region of Melilla (Spain).
The Lisbon Strategy also set an objective for attaining a 50% old-age (those aged 55 to 64 years) employment rate by 2010; the overall EU rate stood at 45.6% in 2008 (55.0% for men and 36.9% for women). The
differences between regions and between men and women may often result from socio-economic and cultural
forces – for example, the propensity of older generations to help look after children in their extended family, or
differences in attitudes towards older persons continuing to work. Scandinavian countries, the Baltic Member
States, the Netherlands and the United Kingdom recorded some of the highest employment rates among older
workers. At the other end of the range, Belgium, France, Italy, Luxembourg, Hungary, Malta, Poland and
Slovenia recorded some of the lowest rates.
The old-age employment rate ranged from a high of 75.9% in Åland (Finland) to a low of 21.9% in DélDunántúl (Hungary) in 2008. Some 113 of the 271 regions for which data are available within the EU recorded
an old-age employment rate that was in excess of the Lisbon target of 50%. Of these, there were 31 with an
old-age employment rate of more than 60%, four of which – Åland (Finland), Småland med öarna, Stockholm
and Västsverige (all Sweden) – recorded rates in excess of 70%.
In the EU-27, some 38 of the 271 NUTS level 2 regions for which data are available for 2008 recorded doubledigit unemployment rates ; these were mainly located in eastern regions of Germany, the south of Spain, the
French overseas departments, the south of Italy, as well as several regions in Belgium, Hungary and Slovakia.
In contrast, the lowest levels of unemployment were recorded across the Netherlands and Austria, in the north
of Belgium, in and around Praha (the Czech Republic), in the north of Italy and in the south of the United
Kingdom. Eight of the 20 regions that recorded the lowest unemployment rates (3.0% or less) in 2008 were
Dutch, while there were three regions each from Austria and the United Kingdom, two from the Czech Republic,
and one each from Belgium, Bulgaria, Italy and Finland.
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Regional disparities within and between countries
The majority of funds for economic and social cohesion policy are attributed to those regions where GDP per
inhabitant lies below the threshold of 75% of theEU average. Twelve of the Member States (Belgium, Denmark,
Germany, Ireland, Cyprus, Luxembourg, Malta, the Netherlands, Austria, Finland, Sweden and the United
Kingdom) reported that none of their regions qualified for such funds, on the basis of the latest GDP per
inhabitant figures for 2006.
The success of any regional policies designed to further economic and social cohesion can be analysed through
studying regional disparities over time – for example, by measuring the convergence of regional GDP per inhabitant, regional employment rates or regional unemployment rates.
The dispersion of GDP per inhabitant across NUTS level 2 regions can be calculated in terms of a coefficient. When considering all EU-27 regions, this coefficient fell in successive years from 31.8% in 2001 to 28.9%
by 2006. However, a number of Member States reported that disparities in regional GDP per inhabitant increased; this was notably the case between 2001 and 2006 in Bulgaria, Greece, Hungary, Romania and Slovakia.
The dispersion of employment rates (measured using the coefficient of variation) across NUTS level 2 regions
stood at 11.1% for the EU-27 in 2007. This marked a decrease of 1.8 percentage points when compared with
the same ratio for 2003, having posted no change in the previous four-year period (1999 to 2003). Over the
four-year period 2003 to 2007, there was a reduction in the regional dispersion of employment rates across the
Czech Republic, Germany, Spain, Poland and Sweden (by more than 1 percentage point), while there was an
increase of more than 1 percentage point across Hungarian and Romanian regions.
The largest disparities in employment rates in 2007 were observed among Italian and Hungarian regions. In
the former, employment rates reached a high of 70.5% for the northern Provincia Autonoma of Bolzano/Bozen,
while the lowest rate was recorded for the southern region of Campania (42.5%). Employment rates across
the Netherlands and Sweden were, in contrast, characterized by a high degree of uniformity; maximum and
minimum rates were 79.8% for Utrecht and 73.0% for Groningen among Dutch regions, and 77.4% for Småland
med öarna and 72.1% for Övre Norrland among Swedish regions.
An alternative measure for measuring the performance of different regions within the same Member State
is to compare regional employment rates with the national average. ’Underperformance’ may be identified by
comparing regional values against a particular threshold (for example, 90% of the national figure). Using this
measure, at NUTS level 2, there were 26 underperforming regions out of a total of 265 for which data are
available for 2008. Of these, France and Italy each accounted for six regions, Spain for five, Hungary for three,
Belgium and the United Kingdom for two, and Germany and Finland for one region.
The dispersion of regional unemployment rates across NUTS level 2 regions in the EU was 44.1% in 2007.
As such, there was some degree of convergence when compared with 2003, as this ratio had previously stood at
58.7%. Female unemployment rates converged at a more rapid pace than male unemployment rates during the
period under consideration, although there was generally a higher degree of dispersion among female unemployment rates. During the period 2003 to 2007, regional unemployment rates in Italy and Portugal converged; in
contrast, the dispersion of unemployment rates between the regions of Bulgaria, Belgium, Romania and Slovakia
widened considerably.
The highest dispersion of unemployment rates in 2007 was observed across the regions of Belgium and Italy
(despite the Italian figure being reduced considerably when compared with 2003). In Belgium, the unemployment rate peaked in Brussel/Bruxelles at 15.9% in 2008, which was almost six times as high as the rate for the
Prov. West-Vlaanderen (2.7%). In a similar vein, the difference between the highest and lowest regional unemployment rates in Italy was also close to a factor of 6:1 between Sicilia (13.8%) and the Provincia Autonoma of
Bolzano/Bozen (2.4%).
As for the employment rate, a similar measure exists for analysing ’underperformance’ on the basis of unemployment figures, whereby those regions with unemployment rates that are more than 150% of the national
average are deemed to be underperforming. Using this criteria for NUTS level 2 in 2008, there were 33 out
of a total of 264 regions for which data are available that were identified as underperforming, including: seven
regions in Germany, six in Italy, four in Spain and in France, two in Belgium, Bulgaria, the Czech Republic,
Hungary and the United Kingdom, and one in Greece and Austria.
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Data sources and availability
Regional data cover a broad range of statistical areas, for example:

• regional economic accounts;
• demography and migration;
• employment and unemployment;
• education and health;
• agriculture, industry, distributive trades and other services;
• tourism and transport;
• research and development.
The concepts and definitions used for regional statistics are as close as possible to those used for the production
of statistics at a national and European level.
The NUTS (nomenclature of territorial units for statistics) is the nomenclature subdividing the territory of
the EU into regions at three different levels (NUTS 1, 2 and 3, respectively, from larger to smaller); above that
there is the ’national’ level of the Member States. The NUTS aims to provide a single and coherent territorial
breakdown for the compilation of EU regional statistics. The current NUTS version of 2006 subdivides the
territory of the EU and its 27 Member States into 97 NUTS 1 regions, 271 NUTS 2 regions and 1 303 NUTS
3 regions. The NUTS is based on Regulation 1059/2003 on the establishment of a common classification of
territorial units for statistics. An amending Regulation, extending the NUTS to the ten Member States that
joined the EU in 2004, was adopted in 2005 and an amendment that extends the NUTS to cover Bulgaria and
Romania, was adopted in 2008.
GDP per inhabitant: the economic development of a region is, as a rule, expressed in terms of its gross domestic
product (GDP). However, in order to take account of the different absolute sizes of regions, any comparison of
economic development should take account of population. GDP per inhabitant should preferably be expressed
in terms of a common currency that eliminates differences in price levels between countries. For this purpose,
GDP is converted using conversion factors, known as purchasing power parities (PPPs), to an artificial common
currency, called a purchasing power standard (PPS). Note that GDP per inhabitant is based on a measure of
wealth (the GDP produced in the region) that relates to the ’place-ofwork’, which is subsequently divided by
a ’place-of-residence’ figure (inhabitants living in the region). This inconsistency can be particularly relevant
wherever there are considerable commuter flows – i.e. more or fewer people working in a region than living in
it (for example, Inner London, Wien, Hamburg, Praha or Luxembourg). As such, a more balanced picture of a
region’s economic situation may be obtained by analysing GDP per inhabitant figures alongside indicators that
measure the regional distribution of income.
Disposable income per inhabitant: aside from interregional flows of labour (commuter flows), there are a number
of additional factors that can result in the regional distribution of income deviating from the regional distribution of GDP. These include, for example, interregional flows of income from rent, interest or dividends received
by the residents of a certain region, but paid by residents of other regions. In contrast to GDP per inhabitant,
the disposable income of private households presents the balance remaining after these transactions have been
carried out, based on the income received (wages, operating surplus, rent, interest, dividends and social benefits) from which are deducted taxes, social security contributions and other current transfers. The data are
derived from household accounts and are (as with the GDP figures) presented in terms of an artificial common
currency, a purchasing power consumption standard (PPCS) per inhabitant in order to eliminate differences in
price levels between countries.
Population density: the ratio of average population, defined as the number of inhabitants, relative to the
size of the territory in square kilometres (km²); the land area concept (excluding inland waters like lakes or
rivers) is used wherever available.
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Population change: the difference in population between two reference periods (at the beginning of each year)
expressed in terms of an average annual growth rate. Population change measures the sum of natural increase
(births minus deaths) and net migration (immigration minus emigration).
Old-age dependency ratio: the ratio between the total number of elderly persons of an age when they are
generally economically inactive (aged 65 and over) and the number of persons of working age (15 to 64).
The primary source of regional labour market information is the labour force survey (LFS); this is a quarterly household sample survey. The target population is made up of all members of private households aged 15
or over. The data presented refer to annual averages of the quarterly surveys.
Employment rate: employed persons are all persons aged 15 and over (16 and over in Spain and the United
Kingdom, 15 to 74 in Denmark, Estonia, Latvia, Hungary, Sweden and Finland) who, during the reference
week, worked at least one hour for pay or profit, or were temporarily absent from such work; family workers are
included. The employment rate expresses persons employed as a proportion of the total target population.
Old-age employment rate: as above for the employment rate, but based on a target population of those persons
aged 55 to 64 years old.
Unemployment rate: unemployed persons comprise those aged 15 to 74 (16 to 74 in Spain and the United
Kingdom) who were (all three conditions need to be satisfied simultaneously): without work during the reference week (of the LFS); available for work; and actively seeking work. The latter involves taking specific steps
in the four-week period ending with the reference week (of the LFS) to either: contact a public employment
office to find work; contact a private temporary work or recruitment agency; apply directly to employers to
find work; or finding a job to start within a period of at most three months. The unemployment rate expresses
the number of unemployed persons as a proportion of the active population (which comprises all employed and
unemployed persons).
One means of quantifying economic and social cohesion is through an analysis of the dispersion of regional
indicators – in other words, how evenly an indicator is spread across EU regions, or among the different regions
of the same Member State. Such measures of dispersion are presented here for GDP per inhabitant, employment rates and unemployment rates. In order to interpret the results, note that, for example, the dispersion of
regional employment rates will be zero if the employment rate of each region is identical, and will rise the larger
the differences in employment rates between regions. Given these indicators have been produced at NUTS level
2, they are not applicable for Estonia, Ireland, Cyprus, Latvia, Lithuania, Luxembourg, Malta or Slovenia, as
these Member States comprise only one or two regions at this level of detail. The measure of dispersion is
generally expressed in terms of the coefficient of variation, which presents the ratio of the weighted standard
deviation of the regional measures compared with the overall national rate.
The main goal of the Urban audit data collection is to provide information to assess the quality of life in
European towns and cities. The Urban audit provides statistical data for 321 cities across the Member States,
as well as for five cities in Croatia, six in Norway, four in Switzerland and 26 in Turkey. These cities were selected
in cooperation with the national statistical offices, and are geographically dispersed to ensure a representative
sample, meaning that they are not necessarily always the largest cities.
Eurostat collects and publishes information on over 330 indicators relating to the quality of urban life and
living standards, including information on: demography, housing, health, crime, the labour market, economic
activity, income disparity, local administration, civic involvement, educational qualifications, cultural infrastructure and tourism. All definitions follow as closely as possible definitions employed for national and regional
figures; in the event that a different definition is used, data providers are asked to estimate the data in line with
the standardised definitions.
Data are collected at a number of different levels, namely: core cities, larger urban zones and sub-city districts (for a smaller subset of indicators). The urban audit defines a city as a legal entity (administrative
concept), and delineates the ’core city’ according to political and administrative boundaries; note that this
concept is not always strictly comparable between countries due to the different structures of local government
that may exist across countries. As economic activity, health services or air pollution, among others, cross the
administrative boundaries of cities, the ’larger urban zone’ is defined for analytical purposes as the core city and
its commuter belt. Each core city is, in turn, divided into a number of ’subcity districts’, enabling information
to be collected on possible disparities within cities.
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Context
During the current programming period which covers 2007 to 2013, economic and social cohesion policy across
the regions will benefit from EUR 347 410 million. The three main objectives are:

• convergence, under which the poorest Member States and regions (GDP per inhabitant less than 75% of
the EU average) are eligible, accounting for around 82% of the funds for 2007 to 2013;
• regional competitiveness and employment, accounting for around 16% of the funds; all regions which are
not covered by the convergence objective or transitional assistance are eligible for funding;
• European territorial cooperation, accounting for around 2.5% of the funds available.
Regional statistics are employed for a range of purposes, including the allocation of structural funds. NUTS,
the common classification of territorial units for statistics, is used as an objective base to demarcate regional
boundaries and determine geographic eligibility for funds, including:

• the European Regional Development Fund (ERDF) which operates in all Member States and co-finances
physical investments and, to a limited extent, training; the fund can intervene in the three objectives of
regional policy;
• the European Social Fund (ESF) which aims to make the EU’s workforce and companies better equipped
to face global challenges through the promotion of better skills and job prospects;
• the Cohesion Fund which co-finances mainly transport and environmental projects.
The ERDF supports regions covered by all three objectives. In relation to convergence, it focuses intervention
on modernising and diversifying economic structures, as well as safeguarding or creating sustainable jobs. As
regards regional competitiveness and employment, its priorities relate to innovation and the knowledge-based
economy, environment and risk prevention, and access to transport and telecommunications services of general
economic interest. Finally, in terms of its contribution to European territorial cooperation, the ERDF aims to
develop economic and social cross-border activities, the establishment and development of transnational cooperation, and to increase the efficiency of regional policy through interregional promotion and cooperation, as
well as the networking and exchange of experiences between regional and local authorities.
The ESF aims to improve employment and job opportunities through interventions that are made within
the framework of convergence and regional competitiveness and employment objectives. The ESF supports
actions in four key areas: increasing the adaptability of workers and enterprises (lifelong learning, designing and
spreading innovative working organisations); enhancing access to employment and participation in labour markets; reinforcing social inclusion by combating discrimination and facilitating access to labour markets among
disadvantaged people; and promoting partnership for reform in the fields of employment and inclusion.
The Cohesion Fund supports actions within the framework of the convergence objective; it finances activities including trans-European transport network and environmental projects, as well as energy or transport
projects, as long as these demonstrate environmental benefits (such as energy efficiency, the use of renewable
energy, developing rail transport systems or improving public transport); this fund concerns Bulgaria, the Czech
Republic, Estonia, Greece, Cyprus, Latvia, Lithuania, Hungary, Malta, Poland, Portugal, Romania, Slovenia
and Slovakia; while Spain is eligible to a phase-out fund.
One particular focus of economic and social cohesion policy has been urban development. Europe’s cities
are centres of economic activity, attracting innovation and employment. Upwards of 70% of the EU’s population live in urban areas, yet a considerable proportion face problems such as crime, poverty, unemployment,
housing, traffic or environmental pressures. The URBAN I Community initiative ran from 1994 to 1999 covering
118 urban areas, with projects focused on the rehabilitation of infrastructure, job creation, combating social
exclusion and environmental improvements. URBAN II ran from 2000 to 2006 supporting development and
regeneration strategies in 70 urban areas. As of 2007, the EU has reinforced the urban dimension of regional
policy and fully integrated this into cohesion policy, with particular attention to promoting social cohesion and
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environmental sustainability. As such, the guiding principles of the URBAN Community Initiative have been incorporated into operational programmes; this change means that all cities are potential beneficiaries of funding,
through support for different sectoral and thematic policies in the context of the revised Lisbon Strategy, the
Sustainable Development Strategy and other EU priorities (for example, urban regeneration, urban transport,
the rehabilitation of industrial sites and contaminated land areas, or housing developments).

Further Eurostat information
Publications
• Eurostat regional yearbook 2009 (available in English, French and German)

Main tables
• Regions and cities , see:
Data
Main tables
Regional statistics (t_reg)
Regional demographic statistics (t_reg_dem)
Regional economic accounts - ESA95 (t_reg_eco)
Regional education statistics (t_reg_educ)
Regional labour market statistics (t_reg_lmk)
Regional science and technology statistics (t_reg_sct)
Regional information society statistics (t_reg_isoc)
Regional tourism statistics (t_reg_tour)
Regional agriculture statistics (t_reg_agr)
Regional health statistics (t_reg_health)
Regional transport statistics (t_reg_trans)

Database
• Regions and cities , see:
Data
Database
Regional statistics (reg)
Regional agriculture statistics (reg_agr)
Regional demographic statistics (reg_dem)
Regional economic accounts - ESA95 (reg_eco)
Regional education statistics (reg_educ)
Regional science and technology statistics (reg_sct)
Regional structural business statistics (reg_sbs)
Regional health statistics (reg_hlth)
Regional tourism statistics (reg_tour)
Regional transport statistics (reg_tran)
Regional labour market statistics (reg_lmk)
Regional labour costs statistics (reg_lcs)
Regional information society statistics (reg_isoc)
Regional migration statistics (reg_mig)
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Dedicated section
• Regions and cities

Methodology / Metadata
• Regional education statistics (ESMS metadata file - reg_educ_esms)
• Regional employment - LFS series (ESMS metadata file - reg_lfemp_esms)
• Regional information society statistics (ESMS metadata file - isoc_reg_esms)
• Regional migration statistics (ESMS metadata file - reg_mig_esms)
• Regional structural business statistics (ESMS metadata file - reg_sbs_esms)
• Regional transport statistics (ESMS metadata file - reg_tran_esms)

Other information
• Regulation 1059/2003 of 26 May 2003 on the establishment of a common classification of territorial units
for statistics (NUTS)

External links
• European Commission - Regional Policy - Inforegio: GDP and other measures of the regional economy

See also
• Unemployment statistics at regional level
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European cities
Data from March 2008, most recent data: Further Eurostat information, Main tables and Database .
Eurostat ’s Urban audit data collection provides information on the different aspects of the quality of urban life
in Europe’s cities . The audit is the result of a joint effort by the participating cities, the national statistical
offices belonging to the European statistical system and the European Commission ’s Directorate-General for
Regional Policy. The success of this data collection depends on their contributions and continued support.

Map 1: Cities participating in the Urban audit and Large city audit data collection 2006 and 2007
At present, the Urban audit includes 321 cities from the European Union (EU) , 26 Turkish cities, six Norwegian
cities and four Swiss cities. In the course of 2008, data collection from five Croatian cities was started.
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Main statistical findings

Figure 1: Population living in Urban audit and Large city audit cities as a percentage of the national population,
2004

Figure 2: Proportion of population according to age groups in European capitals, 2004
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Map 2: Share of employment in services and trade in Urban audit cities, 2004, percentage and number

Map 3: Number of students in universities and further education establishments per 1 000 inhabitants in Urban
audit cities, 2004

eurostat

Archive Agriculture, environment, energy and transport statistics

837

Map 4: Average number of hours of sunshine per day in Urban audit cities, 2004
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Figure 3: Perception of safety in selected Urban audit cities, 2006 - percentage of respondents who never or
rarely feel safe in the city or in the neigbourhood in which they live

Attractiveness of cities
The power to attract people has been one of the distinguishing characteristics of major cities. The concentration
of people is, therefore, one of the basic indicators of a city’s attractiveness.
Figure 1 illustrates the percentage of national population living in the Urban audit and Large city audit cities.
Map 1 shows the distribution of these cities across Europe (the EU plus selected Turkish, Norwegian and Swiss
cities. During 2008, data collection from Croatian cities was initiated). The total population of the 321 Urban
audit cities is more than 120 million, representing approximately 25% of the EU population, while the Large city
audit covers an additional 8% of the EU population. In the two Mediterranean island states, Cyprus and Malta,
the proportions of the national population living in Urban audit or Large city audit cities are the highest among
all Member States. It is worth noting that the smaller countries are not the only ones with high population
coverage: Spain and the United Kingdom also have a percentage value above 40%.

Age profiles
The size of the urban population in itself reveals only part of the story. Using the Urban audit database, we can
examine the age structure of the cities. The share of children under 14 years old in the total resident population
was the highest in Ankara and Lefkosia, as shown in Figure 2.
Such capitals as London, Brussel/Bruxelles, Oslo, Amsterdam, Dublin and Stockholm also attract young people:
the proportion of under-14s is above 15% in these cities, whereas in Athina, Bern and Bucuresti only one in 10
residents is in this age group. The Portuguese capital Lisboa has the highest share of residents over 65 years
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old, followed by two other southern European capitals, Roma and Madrid. In these cities, the share of elderly
residents is significantly higher than the share of younger residents, raising concerns about an ageing population
profile. This process is brought about by low birth rates and/or high life expectancies . These two indicators
are available from the Urban audit database stored on the Eurostat portal.

Economy, employment, education
The enhancement of urban attractiveness is a continuous policy effort. These efforts should achieve, along with
other targets, an adaptable and diverse economic structure at the city level to provide a secure employment
base for citizens.
Generally, cities with a concentration of economic activity in the tertiary sector are considered to be more
flexible and dynamic. The highest shares of employment in services, at more than 92%, were registered in
Cambridge, Luxembourg and Genève. Despite their relatively small populations, these cities are acknowledged
as international centres of research, financial services or administration.
Cities where the share of employment in the service sector is 80% or more are mostly located in north-western
and northern Europe (see Map 2). Some cities of southern France, Spain and Italy, where catering and the
tourist trade are dominant, also belong to this group. Cities with a high rate of employment in agriculture and
industry are notably to be found in the two newest Member States (Bulgaria and Romania) and in Turkey. In 16
out of the 22 cities with more than 1 million inhabitants, the share of employment in services is above 70%, while
among the cities with less than a 70% share of employment in services, seven out of 10 cities have less than 500
000 inhabitants. This is also highlighted on Map 2, where each circle represents one city. The size of the circle relates to the resident population of the city, and the colour of the circle shows the share of employment in services.
Whether cities are experiencing a ’brain drain’ or a ’brain gain’ depends on a number of factors, including
their ability to attract students to their colleges and universities. Retaining university and college graduates
in the city is the next step in establishing a highly skilled workforce. Map 3 shows the number of students
in universities and other further education establishments per 1 000 resident population. The highest number
of students in higher education per 1 000 resident population was registered in the Italian university town of
Padova. Bologna, after which the process of creating the European higher education area (EHEA) was named,
also ranked in the top 10. Cities where more than 150 students per 1 000 inhabitants are enrolled in higher
education are widely disperesed across Europe. However, in Poland, a high concentration of such cities can be
observed.
Looking at the number of students relative to inhabitants means that large cities perform relatively badly
according to this indicator, although most of them host prestigious and large universities. Warszawa is the
only city with more than 1 million inhabitants where the number of students is above 150 per 1 000 residents.
Assessing the absolute number of students in colleges and universities could be an alternative indicator, in this
case.

Environmental factors
These data series can also be consulted on the Urban audit database available online. Environmental factors,
such as clean air, clear water and friendly weather, also influence the attractiveness of a city. Map 4 provides
an overview of one of the basic indicators related to the environment: the average number of hours of sunshine
per day. The patterns on the map clearly reflect the variety of climates we can experience throughout Europe.
In general, northern and north-western Europe has less sunshine; the lowest daily averages were observed in
the cities of the Ruhr area. Cities in southern Europe have more than 7.5 hours of sunshine daily. The largest
disparities within a country are registered in Spain, between Bilbao and Málaga.
Besides the economic dimension, the importance of the social dimension of urban attractiveness has been
coming to the fore recently. The image of a ’divided city’ or an ’unsafe city’ evidently has detrimental effects
on the city’s attractiveness.
The image of a city has its roots in associations, memories and feelings linked to the city. Therefore, in
addition to hard facts about social exclusion, disparities or crime, the perception of residents is crucial. To
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find out how citizens feel and think about their city, we can turn to the results of the Urban audit’s perception
survey. The last survey took place in 2006 and included 75 major cities in the EU, Croatia and Turkey. Survey
data were collected through telephone interviews of samples of 500 people per city.
Graph 3 illustrates the responses to the questions in the public opinion survey on perception of safety in
the city and in the respondents’ neighbourhoods. Respondents were asked if they always, sometimes, rarely or
never feel safe in the city they live in. In Aalborg (DK), Oulu (FI), Oviedo (ES), Groningen (NL), København
(DK), München (DE) and Helsinki (FI) less than 5% of the respondents answered that they never or rarely feel
safe in the city. Consequently, more than 95% of the respondents always or most of the time feel safe in the city.
Similarly favourable answers were registered in these cities to the question on feeling safe in their immediate
neighbourhood.
These almost unanimous answers point to the fact that these cities are perceived as safe by their citizens.
However, not all cities could be considered safe based on the responses. At the other end of the scale, we find
Istanbul (TR) and Napoli (IT). In these cities, more than half of the respondents never or rarely feel safe in the
city. In striking contrast to these negative results, remarkably few respondents, less than 15%, stated in Istanbul
that they never or rarely feel safe in the neighbourhood they live in. Large differences between the perceptions
of safety in the city in general and in the specific neighbourhood where the respondents live were found in other
cities as well, notably in Diyarbakir (TR), Marseille (FR), Antalya (TR) and Praha (CZ). In these cities, the
safety of the neighbourhood was rated more positively than the overall safety of the city. These discrepancies
indicate the existence of social divisions within a city and the potential existence of ’crisis districts’.

Data sources and availability
Large geographical coverage
Following a pilot study for the Urban audit in 2003-2004 covering 58 cities, the data collection has expanded to
cover 258 cities. At present, the Urban audit includes 321 EU cities, 26 Turkish cities, six Norwegian cities and
four Swiss cities. Data will be collected from five Croatian cities in the course of 2008.
A city can be designated as an urban settlement (morphological concept) or as a legal entity (administrative concept). The Urban audit uses this latter concept and delineates the so-called ’core city’ according to
political and administrative boundaries. Data used to produce the maps in this chapter refer to this spatial level.
However, economic activity, labour force or air pollution, etc. evidently cross the administrative boundaries
of a city. To capture information at this extended spatial level, the ’larger urban zone’ was defined based on
commuter flows. The larger urban zone includes the core city and its ’commuter belt’. Each core city is divided
up into sub-city districts. This third spatial level enables information to be collected on disparities within a city.
To allow comparative analysis, national-level data have also been compiled. Graph 1, for instance, compares
the national population to the population figures collected at the city level.
The selection of Urban Audit cities was based on several criteria. As a general requirement, the cities selected should reflect the geographical cross-section of each country and should comprise approximately 20% of
the national population.
Consequently, in a few countries, some large cities (over 100 000 inhabitants) were not included in the Urban audit. To supplement the Urban audit data collection in this respect, in 2006, a new data collection, the
so-called ’Large City Audit’ was launched. The Large city audit includes all ’non-Urban audit cities’ with more
than 100 000 inhabitants in the EU. For the over 250 cities in the Large City Audit, a reduced set of 50 variables
is collected. The list of participating cities was agreed bilaterally with the Member States. Map 1 illustrates
the geographical spread of Urban audit cities and Large city audit cities.

More than a decade-long time series
Four reference periods have been defined so far for the Urban Audit: 1989 to 1993, 1994 to 1998,1999 to 2002,
and 2003 to 2005.

eurostat

Archive Agriculture, environment, energy and transport statistics

841

Within each period, a reference year was set: 1991, 1996, 2001 and 2004. Where possible, cities were asked
to provide data for these years. An adjacent year was chosen for variables which were not available for the
reference year. For the years 1991 and 1996, data were collected only for a reduced number of 80 variables.

Wide choice of indicators
More than 300 indicators were defined and calculated, covering most aspects of quality of life in a city including:

• demography;
• housing;
• health;
• crime;
• labour market;
• income disparity;
• local administration;
• educational qualifications;
• environment;
• climate;
• travel patterns;
• information society;
• cultural infrastructure.
These indicators are derived from the 336 variables collected by Eurostat. Data availability differs from domain
to domain: when it comes to demography, for instance, data are available for more than 90% of the cities, while
in the domain of the environment, data are available for fewer than half of the cities.

Context
Improving the attractiveness of regions and cities is one of the priorities targeted by the renewed Lisbon Strategy
and the EU’s strategic guidelines for cohesion policy for 2007–13. Quality of life is crucial in attracting and
retaining a skilled labour force, businesses, students, tourists and, most of all, residents in a city. Assessing the
current situation is a prerequisite for any improvement, development and future monitoring. The Urban Audit
is a response to this demand for assessment. This data collection provides information on the different aspects
of the quality of urban life in Europe’s cities.
The Urban audit is the result of a joint effort by the participating cities, the national statistical offices belonging to the European statistical system (ESS) and the European Commission’s Directorate-General for
Regional Policy . The success of this data collection depends on their contributions and continued support.
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What makes the Urban audit unique?
The Urban audit exercise can now look back over almost a decade of trials, errors, and achievements. Several
concepts were tested and large volumes of data were collected during the pilot study in 1999, the first large-scale
data collection round of 2003/04 and the most recent collection round of 2006/07. The data which passed the
quality control procedures has, since April 2008, been available in Eurostat’s statistical databases. The uniqueness of the Urban audit data set lies in the extent of its three main dimensions: its wide choice of indicators,
its large geographical coverage and its decade-long time series.
What makes a city attractive? Residents are attracted to cities with a high quality of life, businesses are
attracted to cities with a good skills base and infrastructure, students are attracted to cities with a good university or college, and tourists are attracted to cities with cultural values and mild weather, etc. As a result, a city’s
attractiveness isdetermined by a number of factors. In this article, we mentioned a few, such as demographic
characteristics, economic structure, the environment and social aspects. However, several other elements could
be analyzed. We encourage readers to probe deeper into the Urban audit database and discover which cities
they find attractive.

Further Eurostat information
Publications
• The Urban Audit — measuring the quality of life in European cities - Statistics in Focus 82/2008

Main tables
• Urban audit (t_urb) , see:
Demographic indicators - Total resident population (tgs00013)
Demographic indicators - Households with children aged 0-17 (tgs00014)
Social indicators - Average living area in square metres per person (tgs00015)
Social indicators - Mortality rate for &lt;65 from heart diseases and respiratory illness (tgs00016)
Social indicators - Number of car thefts per 1 000 population (tgs00017)
Training and Education indicators - Students in higher education (ISCED 97 levels 5-6) per 1 000 population
(tgs00018)
Economic indicators - Activity rate (tgs00019)
Economic indicators - Unemployment rate (tgs00020)
Travel and transport indicators - Number of registered cars per 1000 population (tgs00021)
Environment indicators - Collected solid waste per capita per year (tgs00022)
Cultural indicators - Total annual tourist overnight stays in registered accommodation per year (tgs00023)

Database
• Urban audit (urb) , see:
Key indicators for core cities (urb_ikey)
Derived indicators for core city (urb_icity)
Derived indicators for larger urban zones (urb_iluz)
Derived indicators for sub-city districts (urb_iscd)
Reduced set of derived indicators for 570 cities (urb_ilca)
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Data collected for core city (urb_vcity)
Data collected for larger urban zones (urb_vluz)
Reduced set of data collected for 570 cities (urb_vlca)
Perception survey results (urb_percep)

Dedicated section
• Regions and cities , see:
City statistics - Urban Audit

Methodology / Metadata
• Urban audit (ESMS metadata file - urb_esms)

External links
• European Commission - Regional policy - Inforegio - Structural actions in support of urban issues

See also
• European cities - demographic challenges
• European cities - spatial dimension (background article)
• Eurostat regional yearbook (online publication)
• Urban-rural typology (background article)
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European cities - demographic challenges
Data from March 2011, most recent data: Further Eurostat information, Main tables and Database .
The Treaty of Lisbon states that the European Union (EU) ’shall work for the sustainable development of
Europe’. The EU’s sustainable development strategy111 aims at ’continuous improvement of the quality of life
and well-being on Earth for present and future generations’. This article presents recent statistical data on the
sustainable development of cities , focusing on the demographic aspects.

Map 1: Total resident population in Urban Audit core cities, 2008 (inhabitants) - Source: Eurostat (urb_icity)
The data presented were collected by the Urban audit covering more than 300 cities from the EU, plus 26
Turkish, five Croatian, six Norwegian and four Swiss cities. It is complemented with the Large city audit, using
a more limited set of variables, for all EU cities with more than 100000 inhabitants notpresent inthe Urban
audit.

111 Council

of the European Union, ’Review of the EU sustainable development strategy (EU SDS) — Renewed strategy’, 10117/06.
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Main statistical findings

Map 2: Unemployment rate in Urban Audit core cities, 2008 (%) - Source: Eurostat (urb_icity)

eurostat

Archive Agriculture, environment, energy and transport statistics

846

Map 3: Students in higher education (ISCED levels 5 and 6) in Urban Audit core cities, 2008 (students per 1
000 resident population) - Source: Eurostat (urb_icity)

eurostat

Archive Agriculture, environment, energy and transport statistics

847

Figure 1: Perception of poverty in 75 Urban Audit cities, 2009 (Percentage of respondents who strongly agree,
somewhat agree, somewhat disagree or strongly disagree with the statement that in this city poverty is a
problem)

Map 4: Perception of poverty in 75 Urban Audit cities, 2009 (synthetic index) - Source: Eurostat (urb_percep)
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Figure 2: Perception of air quality in 75 Urban Audit cities, 2009 (Percentage of respondents who strongly
agree, somewhat agree, somewhat disagree or strongly disagree with the statement that in this city air pollution
is a problem)
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Map 5: Perception of air quality in 75 Urban Audit cities, 2009 - Source: Eurostat (urb_percep)
The European Union needs all regions and cities to contribute for it to achieve its goals. Cities are essential, as
they are the home of most work places, businesses and higher education institutions. Thisstatistical articlepresents a few indicators reflecting some of the challenges cities face, like unemployment, creating and keeping a
skilful labour force, air pollution and poverty. The indicators presented are just a few examples, just as these
are but a few of the challenges.

Why cities matter
Based on the revised urban–rural typology, 68% of the EU population live in urban areas. The two most
populous cities in the EU are London and Paris. Apart from these two megapolises, Europe features a unique
polycentric structure of large, medium and small cities (see Map 1).
Map 1 illustrates the distribution of urban dwellers across cities of different sizes in Europe. Each circle
on the map represents an Urban Audit city. At present, the Urban Audit data collection includes more than
300 cities. The size of the circle reflects the number of inhabitants in the core city. Six cities in the Urban Audit
have more than 3 million inhabitants: Berlin, Madrid, Paris and London and, in Turkey, Ankara and İstanbul.
Another 20 cities have between 1 million and 3 million inhabitants. They are spread all over Europe. There
are considerably more smaller cities with between half a million and 1 million inhabitants. There are 80 cities
in the next tier, with populations ranging from 250000 to just under half a million. The total population of
all cities in each size category mentioned so far has about the same number of inhabitants, approximately 30
million, underlining the balanced distribution of the urban population in Europe. However, the Urban Audit
does not include every city in Europe. Several cities, especially in the smaller size group of fewer than 250000
inhabitants, are not included.

The urban labour force
The average unemployment rate across the EU-27 in 2008 was 7%. There are considerable differences in unemployment rates between Member States, the highest being 11.3% in Spain and the lowest (less than 4%) in
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Cyprus, Denmark, Austria and the Netherlands. The distribution of unemployment rates across the EU cities
is considerably wider.
As the reference year of the last available data for unemployment differs, our analysis is divided accordingly. As
shown on Map 2 in 2008, Dutch, Swiss and Norwegian cities had the lowest unemployment rates, and the highest
rates were in east German and Belgian cities. Unemployment was also high in several Polish, Portuguese and
Romanian cities; here the data refer to the year 2004. The largest disparities between cities within a country
were recorded in Belgium, Spain, France and Romania. For example, in Belgium the unemployment rate was
below 5% in Brugge, while in Charleroi it was above 15%. This underlies the need to examine the territorial
aspects of unemployment.

Students in higher education
Whether cities experience a ’brain drain’ or a ’brain gain’ depends on a number of factors, including their ability
to attract students to their colleges and universities. Retaining university and college graduates in the city is
the next step to establishing a highly skilled workforce. Map 3 shows the number of students in universities and
other further education establishments per 1000 resident population. Almost all participating countries have
’university cities’. Cities where more than 200 students per 1000 inhabitants are enrolled in higher education
are widely dispersed across Europe. However, Poland, Slovakia, the Czech Republic and Portugal have a high
concentration of these cities.
Looking at the number of students relative to inhabitants means that large cities have a relatively low indicator
value, although many host prestigious and large universities. Warszawa (Poland) and Bucureşti (Romania) are
the only cities with more than 1 million inhabitants where the number of students is above 200 per 1000 residents. Assessing the absolute number of students in colleges and universities could be an alternative indicator.

Perception of poverty
The image of a city has its roots in associations, memories and feelings linked to the city. Therefore, in addition
to hard facts on social exclusion and poverty, the perception of a city’s residents is crucial. The Urban Audit
perception survey was undertaken to find out how citizens feel and think about their city.
In this public opinion survey on the quality of urban life, respondents were asked if they strongly agree, somewhat agree, somewhat disagree or strongly disagree with the statement that poverty is a problem in their city.
Figure 1 illustrates their responses.
Respondents’ perceptions of poverty varied widely between European cities. Half or more respondents in
Aalborg (Denmark), Oulu (Finland), Praha (Czech Republic), Oviedo (Spain), Valletta (Malta), Bratislava
(Slovakia), Luxembourg, Groningen (Netherlands) and København (Denmark) somewhat or strongly disagreed
that poverty was a problem in their city. On the other hand, about nine out of 10 interviewees in Miskolc (Hungary), Riga (Latvia), Budapest (Hungary), Lisboa (Portugal) and Diyarbakir (Turkey) somewhat or strongly
agreed that poverty was a problem in their city.112
Map 4 illustrates the synthetic index of the perception of poverty. This was calculated from the responses
given to the above question. A synthetic index value below 50 means that respondents who did not think that
poverty was a problem outnumbered those who believed it was an issue.
Bulgaria and Romania have the highest share of the population at risk of poverty or exclusion as defined
by the Europe 2020 strategy. (See the table on ’Population at risk of poverty or exclusion’ on the Eurostat
website, online data code: t2020_50 .) Nevertheless, both countries have one city where inhabitants have a
relatively favourable perception of poverty. Belgium, on the other hand, ranks in the ’middle league’ at national
level based on the share of population at risk of poverty or exclusion, but in the surveyed Belgian cities, poverty
is perceived to be a problem by most citizens. This shows the need for the Europe 2020 strategy to have an
urban dimension.
112 European Commission - Directorate-General for Regional Policy, Survey on perception of quality of life in 75 European Cities
, Publications Office of the European Union, Luxembourg, 2010 (PDF file).
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Perception of air pollution
Air pollution appears to be a problem in most cities, with some exceptions. Respondents in Rostock (Germany), Groningen (Netherlands) and Białystok (Poland) mainly felt that air pollution was not a problem in
their city. In Oviedo (Spain), Rennes (France), Newcastle (United Kingdom), Piatra Neamt (Romania), Leipzig
(Germany) and Aalborg (Denmark), about two thirds of respondents somewhat or strongly disagreed that air
pollution was an issue. Figure 2 shows the distribution of answers for all cities.
The size of the city seems to matter. Seventeen out of the 23 cities where the majority of respondents thought
that air pollution was not a major problem have 500000 or fewer inhabitants, shown by the dark green circles
on Map 5. Nine out of the 13 cities with the most unfavourable perception of air pollution have more than
500000 inhabitants, shown by the dark blue circles on Map 5.

Data sources and availability
The initial pilot study on the Urban Audit covered 58 cities in 1999, but the data collection has since expanded
and currently includes more than 350 cities. A city can be designated as an urban settlement (morphological
concept) or as a legal entity (administrative concept). The Urban Audit uses the latter concept and defines a
’core city’ according to political and administrative boundaries. Data used to produce the maps in this chapter
reflect this definition. However, economic activity, labour force, air pollution and other issues clearly cross the
administrative boundaries of a city. To capture information at this extended level, the ’larger urban zone’ was
defined based on commuter flows. The larger urban zone includes the core city and the ’commuter belt’ around
it. The selection of Urban Audit cities was based on several criteria and agreed bilaterally with the national
statistical institutes. Map 1 illustrates the geographical spread of Urban Audit cities.
Five reference periods have been defined so far for the Urban Audit and for each period a reference year
was set: 1991, 1996, 2001, 2004 and 2008. Where possible, cities were asked to provide data for these years.
An adjacent year was chosen when figures were not available for the reference year. Collecting ’historical’ data
is always more difficult, so for 1991 and 1996, only figures on key indicators are available.
More than 300 indicators were defined and calculated, covering most aspects of quality of life in a city including demography, housing, health, crime, labour market, income disparity, local administration, educational
qualifications, environment, climate, travel patterns, information society and cultural infrastructure.
Data availability differs from domain to domain. Data on demography are available for more than 90% of
cities, but data on the environment are available for fewer than half of the cities.
The Urban Audit perception survey is a useful complement to the statistics. The last survey took place in
2009 and included 75 cities in the EU, Croatia and Turkey. Survey data were collected through telephone interviews of samples of 500 people per city. The synthetic indexes presented on Maps 4 and 5 were calculated in
two steps: first, the difference between the number of those who agree and disagree was divided by the number
of respondents. Then the index was standardised at a value between 0 and 100. The higher the index value,
the greater the level of agreement in the city. Values below 50 suggest that more than half of the respondents
disagreed.

Context
Cities are focal points of consumption of energy and materials. They are hubs of transport networks, bringing
together polluters and protectors of the environment, skilled workers and unemployed, the homeless and the
wealthy, culture and crime. Are they on course to reach the targets set by 2020? Eurostat invites everyone to
come to their own conclusions and to see where they stand by looking at the figures in the Urban Audit data
collection available on the Eurostat website .
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Further Eurostat information
Publications
• Eurostat regional yearbook 2011 - chapter 6
• Eurostat regional yearbook 2010 - chapter 2
• Sustainable development in the European Union

Main tables
• Urban audit (t_urb) , see:
Urban audit (t_urb)
Population and living conditions in Urban Audit cities, core city (tgs00079)

Database
• Urban audit (urb) , see:
Urban audit (urb)
Derived indicators for core city (urb_icity)
Derived indicators for sub-city districts (urb_iscd)

Dedicated section
• Regions and cities , see:
City statistics - Urban Audit

Methodology / Metadata
• Urban audit (ESMS metadata file - urb_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Chapter 6 European cities - tables and figures

See also
• European cities
• European cities - spatial dimension (background article)
• Sustainable development - Demographic changes

Notes
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European cities - spatial dimension
This article takes a closer look at the spatial dimension of cities in the European Union (EU) . Cities are often
analysed as distinct, unconnected dots on a map, but this fails to represent the linkages between a city and
its hinterland and between different cities. Recent developments in transport, communication and information
technology infrastructure have considerably increased the flow of people and resources from one area to another
and, thus, have rendered the spatial dimension even more important. Urban–rural connectivity and inter-urban
relations have become critical for balanced regional development.
Data on European cities are being collected in the Urban audit project. The project, whose ultimate goal
is to assist cities to improve the quality of urban life, supports the exchange of experiences among European
cities, helps to identify best practices, facilitates benchmarking at European level, and provides information on
the dynamics of urban life both within the cities and between them and their surroundings.

Map 1: Boundaries of cities participating in the Urban Audit data collection
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Map 2: Defining the boundaries of the core city — Hamburg (DE) and Lyon (FR)

Map 3: Defining the boundaries of the larger urban zone — Barcelona (ES) and Zagreb (HR)
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Discovering the spatial dimension
Cities are usually displayed as distinct unconnected dots on a map. This visualisation method increases visibility but it misrepresents reality and distorts the understanding of linkages between a city and its hinterland
and the understanding of linkages between cities. Cities can no longer be treated as discrete unrelated entities
without a spatial dimension. Recent developments in transport and information and communication technology
infrastructure have eased the flow of people and resources from one area to another considerably. Urban–rural
connectivity and inter-urban relations have become critical for balanced regional development.
To facilitate the analysis of the interaction between the city and its surroundings for each participating city,
different spatial levels were defined. Most of the data are collected atcore city level, i.e. the city as defined by
its administrative and/or political boundaries. In addition, a level called thelarger urban zone was described.
The larger urban zone is an approximation of the functional urban area extending beyond the core city.
Map 1 illustrates the cities participating in the Urban audit data collection, showing the boundaries of core cities
and larger urban zones. Not surprisingly, the largest cities in Europe in terms of population — London, Paris,
Berlin and Madrid — tend to have the greatest larger urban zones in terms of area, and are readily identifiable
on the map. In most cases, the larger urban zone includes only one core city. However, there are exceptions,
such as the German Ruhr area, which includes several core cities (see inset in Map 1). The demarcation of core
cities is illustrated in detail in Map 2 while the larger urban zones are shown in Map 3. The spatial data used
to produce most of the maps presented in this article are available from the Geographic Information System of
the European Commission (GISCO) — a permanent service of Eurostat .

Core cities
Throughout Europe’s history — in ancient Greece, in ancient Rome, and in the Middle Ages — a city represented as much a political entity as a collection of buildings. And this collection of buildings was usually
surrounded by fortified walls. As the city grew, the walls were expanded. In the modern era, the significance
of the city walls as part of the defence system declined and most of them were demolished. The boundary of
the city as a political entity and the boundary of the built-up area were no longer linked and the location of
these boundaries is no longer clearly evident on the ground. Nowadays, a city could be designated as an urban
settlement or as a legal, administrative entity. The Urban audit uses this later concept and defines the core city
by political boundaries. This ensures that data are directly relevant to policy-makers.
Map 2 illustrates the difference between the two concepts using the examples of Hamburg (Germany) and
Lyon (France). Maps in the top row show the land cover based on Corine Land Cover 2000 (CLC2000) data in
the area surrounding the cities. Different land covers were grouped into 44 classes in the CLC2000 system. Each
colour on the map represents a different land cover class. Some of these classes are particularly important for
our analysis of cities. Red areas, for instance, are territories covered with urban fabric, such as roads, residential
buildings, buildings belonging to the local administration or to public services, etc.
Purple areas are used for commercial or industrial purposes. Light purple represents green urban areas like
parks, botanical gardens, etc. The areas of these three land cover classes lying less than 200m apart were
merged together to define ’built-up’ area. Port areas, airports and sport facilities were included, if they were
neighbours of the previously defined ’built-up’ area.
As a next step, road and rail networks and water courses were added if they were within 300 m of the area
defined beforehand. The area identified by this procedure is called the ’urban morphological zone’ (UMZ). The
urban morphological zones of Hamburg and Lyon are shown in the middle row of Map 2. These maps also make
it possible to compare the UMZ and core city in terms of area. In Hamburg 82%, and in Lyon 73%, of the area
of the UMZ lies within the boundaries of the core city. In terms of population, the overlap is even greater: 90%
of the population of the core city of Hamburg lives in the UMZ, and in Lyon, the respective figure is 98%. As
we expected, the two areas are not identical but they overlap each other to a large extent, thus ensuring that
the data collected at core city level are relevant and meaningful for the morphological city as well.
To measure spatial inequalities within the city, the area of the core city was divided into sub-city districts.
Sub-city districts were defined in such a way as to keep to the population thresholds set — between a minimum
5000 and a maximum 40000 inhabitants — as far as possible. The bottom row of Map 2 illustrates the subcity districts of Hamburg and Lyon. Key demographic and social indicators are available in the Urban audit

eurostat

Archive Agriculture, environment, energy and transport statistics

856

database for the more than 6000 sub-city districts.

Larger urban zones

Graphs 1 and 2: Comparison of core city, kernel and larger urban zone in terms of population and area in
European capitals, 2004

Graph 3: Proportion of journeys to work in European capitals by mode of transport, 2004
City walls, even if they are preserved, no longer function as barriers between the people living inside and outside the city. Students, workers and people looking for healthcare or for cultural facilities regularly commute
between the city and the surrounding area. Economic activity, transport flows and air pollution clearly cross
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the administrative boundaries of a city as well. Consequently, collecting data exclusively at core city level is
insufficient. It is commonly agreed that we have to widen our territorial perspective. However, the way to
measure how far the functional influences of a city go beyond its immediate boundaries varies.
Map 3 uses the examples of Barcelona (Spain) and Zagreb (Croatia) to illustrate how the functional urban
area was defined in the Urban audit. Maps in the top row are similar to the top row of Map 2 portraying the
land cover of the selected area. The larger urban zone around the core city tends to be more ’green’, both on
the map and also in real terms. Areas covered with forests and shrubs are coloured green on the map. Yellow
and orange indicate areas in agricultural use, such as arable land and fruit trees. As a first step to defining the
larger urban zones, we looked at the number of people commuting from municipalities to the core city. The
middle row of Map 3 displays the different commuting rates. A commuting rate of 10% means that one in 10
residents living in the municipality commutes to work in the core city. As we can see on the map, large cities,
such as Barcelona and Zagreb, attract people living up to 100 kilometres away to work in the city. As a second
step, a threshold was set for looking at the commuting pattern. Municipalities above this threshold were to
be included but ones below not. Given the different national and regional characteristics, different thresholds
were used within the range of 10–20%. Finally, the list of municipalities to be included in the larger urban
zone was revised to ensure spatial contiguity (proximity) and data availability. By definition, the larger urban
zone always includes the entire core city. The boundaries of the larger urban zone of Barcelona and Zagreb are
displayed in the bottom row of Map 3.
This demarcation process was used in most participating countries, but there were also exceptions and departures from this which limit the overall comparability of the larger urban zones to some extent. That said,
defining a perfect functional urban area — based on a perfectly harmonised methodology across Europe for
which no statistical information is available — would be completely in vain. Graphs 1 and 2 compare the different spatial levels used for European capitals in terms of population and area. In Bucuresti (Romania) more
than 80% of the larger urban zone population lives within the core city. At the other extreme, in Luxembourg
(Luxembourg), less than 20% of the larger urban zone population lives within the core city. This low percentage
suggests that the core city of Luxembourg is slightly under-bounded. This means that a considerable share of
the urban population lives outside the administrative city limits.
For very under-bounded capitals — like Paris (France) or Lisboa (Portugal) — an additional spatial level,
the ’kernel’, was introduced. The kernel is an approximation of the built-up area around the core city. The
only exception is London (United Kingdom), where the kernel was defined to match the core city of Paris in
terms of population to make for easier comparison between the two largest cities in Europe. In terms of area,
the picture is more uniform, as for the majority of capitals, the core city makes up less than 20% of the area of
the larger urban zone.
So far, we have seen that larger urban zones tend to have a lower population density and a higher percentage
of green areas than core cities. Using the indicators calculated in the Urban audit, we can analyze the demographic, economic, environmental, social and cultural characteristics (similarities and differences) of the two
spatial levels. To illustrate this, Graph 3 compares the travel to work patterns in terms of mode of transport
in selected capitals at different levels. The inner circles of the pie charts show the modal split in the core city.
In the core city of København (Denmark), for example, the majority of people ride their bikes to work, 30% of
them use public transport and 25% travel by car. The outer circle shows the share of transport modes in the
larger urban zone. As expected, the proportion of journeys to work by car is consistently higher in the larger
urban zone than in the core city, with the sole exception of Bratislava.
Where do families settle? Where do companies locate? Where do tourists stay? In the core city or in the
area of the larger urban zone outside of the core city? We encourage readers to probe deeper into the Urban
audit database and to explore the indicators depicting the spatial dimension to discover answers to these questions and many more.

Geography matters
The book entitled ’The spatial economy’113 , co-authored by Paul Krugman , winner of the 2008 Nobel Memorial Prize in Economic Sciences, states: "Agglomeration [. . . ] occurs at many levels, from the local shopping
113 Masahisa

Press, 2001 .

Fujita, Paul R Krugman and Anthony Venables, The spatial economy: cities, regions and international trade. MIT
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districts that serve residential areas within cities to specialised economic regions like Silicon Valley or the City
of London that serve the world market as a whole. [. . . ] Yet although agglomeration is a clearly powerful force,
it is not all-powerful: London is big, but most Britons live elsewhere, in a system of cities with widely varying
sizes and roles. It should not, in other words, be hard to convince economists that economic geography [. . . ] is
both an interesting and important subject."
In this article, we have focused on the various spatial levels used in the Urban audit. These provide a platform
for analyzing the dramatically uneven distribution of population across the landscape and the agglomeration at
district, at city and at regional level. Our intention was to convince readers that ’statistical geography’ is both
an interesting and an important subject.

Data sources
10th anniversary
The Urban audit celebrated its 10th anniversary in 2009. The ’Urban audit pilot project’ was the first attempt
to collect comparable indicators on European cities, and was first conducted by the European Commission in
June 1999. The past decade has brought many changes, and constant efforts have been made to improve the
quality of the data — including coverage, comparability and relevance.
So, where are we now? The list of indicators has been enhanced to take account of new policy needs, while
the periodicity of the audit has been reduced to satisfy users, and geographical coverage has been extended
following successive rounds of EU enlargement .

Enhanced list of indicators
There have been three major revisions of the list of indicators so far. Policy relevance, data availability and
experience with previous collections have been reviewed to produce the current list of more than 300 indicators.
These indicators cover several aspects of quality of life including:

• demography;
• housing;
• health;
• crime;
• labour market;
• income disparity;
• local administration;
• educational qualifications;
• the environment;
• climate;
• travel patterns;
• the information society;
• cultural infrastructure.
They are derived from the variables collected by the European Statistical System. Data availability differs from
domain to domain: when it comes to demography, for example, data are available for more than 90% of the
cities, whereas for the environment, data are available for fewer than half of the cities. In 2009, we are due to
introduce new indicators to symbolise the relationship between the city and its hinterland.
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Moving from five-year periodicity to annual data collection
Four reference years have been defined so far for the Urban audit: 1991, 1996, 2001 and 2004. For the years 1991
and 1996, data were collected retrospectively only for a reduced number of 80 variables. Where data for these
years were not available, data from adjacent years were also accepted. In 2009, Eurostat launched an annual
Urban audit, requesting data for a limited number of variables. The annual data will help users to monitor
certain urban developments more closely.

Extended geographical coverage
The pilot study in 1999 covered 58 cities from 15 countries. Since then, the number of participating countries
has doubled and the number of cities has grown six-fold. At present, the Urban audit covers 362 cities from 31
countries — including the EU, Croatia, Turkey, Norway and Switzerland. The 321 Urban audit cities in the EU
have more than 120 million inhabitants, covering approximately 25% of the total population. This extended
sample ensures that the results give a reliable portrait of urban Europe.
The number of cities was limited and the ones selected should reflect the geographical cross-section of each
country. Consequently, in a few countries, some large cities (over 100000 inhabitants) were not included. To
complement the Urban audit data collection in this respect, the Large city audit was launched. The Large city
audit includes all ’non-Urban audit cities’ with more than 100000 inhabitants in the EU. For these cities, a
reduced set of 50 variables is collected.
We invite all readers to explore the wealth of information gathered in the past 10 years by browsing the
Urban audit data on Eurostat’s website.

Context
Improving the attractiveness of regions and cities is one of the priorities targeted by the renewed Lisbon Strategy
and the EU’s strategic guidelines on cohesion policy for 2007–2013. Quality of life is crucial in attracting and
retaining a skilled labour force, businesses, students, tourists and, most of all, residents to a city. Assessing the
current situation is a prerequisite for any improvement, development and future monitoring. The Urban audit
is a response to this demand for assessment. This data collection provides information on the different aspects
of the quality of urban life in Europe’s cities.
The Urban audit has become a core task of Eurostat . Even so, the project would not have been possible
without sustained help and support from the cities themselves, the national statistical institutes and the European Commission’s Directorate-General for Regional Policy.

What makes the Urban audit unique?
The Urban audit exercise can now look back over almost a decade of trials, errors, and achievements. Several concepts were tested and large volumes of data were collected during the pilot study in 1999, the first
large-scale data collection round of 2003/04 and the most recent collection round of 2006/07. The data which
passed the quality control procedures have, since April 2008, been available in Eurostat’s statistical databases.
The uniqueness of the Urban audit data set lies in the extent of its three main dimensions: its wide choice of
indicators, its large geographical coverage, and its decade-long time series.
What makes a city attractive? Residents are attracted to cities with a high quality of life, businesses are
attracted to cities with a good skills base and infrastructure, students are attracted to cities with a good university or college, and tourists are attracted to cities with cultural value and mild weather, etc. As a result, a city’s
attractiveness is determined by a number of factors. In this article, we mentioned a few, such as demographic
characteristics, economic structure, the environment and social aspects. However, several other elements could
be analyzed. We encourage readers to probe deeper into the Urban audit database and discover which cities
they find attractive.
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Further Eurostat information
Publications
• The Urban Audit — measuring the quality of life in European cities - Statistics in Focus 82/2008

Main tables
• Urban audit (t_urb) , see:
Demographic indicators - Total resident population (tgs00013)
Demographic indicators - Households with children aged 0-17 (tgs00014)
Social indicators - Average living area in square metres per person (tgs00015)
Social indicators - Mortality rate for &lt;65 from heart diseases and respiratory illness (tgs00016)
Social indicators - Number of car thefts per 1000 population (tgs00017)
Training and Education indicators - Students in higher education (ISCED 97 levels 5-6) per 1000 population
(tgs00018)
Economic indicators - Activity rate (tgs00019)
Economic indicators - Unemployment rate (tgs00020)
Travel and transport indicators - Number of registered cars per 1000 population (tgs00021)
Environment indicators - Collected solid waste per capita per year (tgs00022)
Cultural indicators - Total annual tourist overnight stays in registered accommodation per year (tgs00023)

Database
• Urban audit (urb) , see:
Key indicators for core cities (urb_ikey)
Derived indicators for core city (urb_icity)
Derived indicators for larger urban zones (urb_iluz)
Derived indicators for sub-city districts (urb_iscd)
Reduced set of derived indicators for 570 cities (urb_ilca)
Data collected for core city (urb_vcity)
Data collected for larger urban zones (urb_vluz)
Reduced set of data collected for 570 cities (urb_vlca)
Perception survey results (urb_percep)

Dedicated section
• Regions and cities , see:
City statistics - Urban Audit

Other information
• GISCO:Geographical Information and maps .
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External links
• Corine Land Cover 2000 (CLC2000) project
• European Commission - urban policy

See also
• European cities
• European cities - demographic challenges

Notes
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Maps can be explored interactively using the Eurostat Statistical Atlas (see User’s manual ).

Statistics on European cities
Data from February 2012. Most recent data: Further Eurostat information, Main tables and Database .

One crucial aspect of the European Union (EU) ’Europe 2020’ strategy is a greater focus on sustainable and
socially inclusive growth in cities and urban areas , which are often major centres of economic activity as well
as transport network hubs.Apart fromtheir importance for production, cities are also focal points for the consumption of energy and other materials, and are responsible for most greenhouse gas emissions. Furthermore,
cities and urban regions often face a range of social difficulties, such as crime , poverty and social exclusion.
The Urban Audit assesses the current situation and monitors developments across the cities of the European
Union (EU) , as well as Norway, Switzerland, Croatia and Turkey.

Map 1: Total resident population in Urban Audit core cities, 2008 (1)(inhabitants) - Source: Eurostat
(urb_icity)
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Figure 1: Relative importance of the capital city in relation to national population, 2008 (1)(% share of total
population) - Source: Eurostat (urb_icity)
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Figure 2: Age structure of the population for Bruxelles / Brussel and Roma compared with Belgium and Italy(%
share of total population) - Source: Eurostat (urb_icity)
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Map 2: Old-age dependency ratio in Urban Audit core cities, 2008 (1)(%, persons aged 65 years and over /
persons aged 20-64 years) - Source: Eurostat (urb_icity)
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Map 3: Students in tertiary education (ISCED levels 5 and 6) in Urban Audit core cities, 2008 (1)(number of
students per 1 000 resident population) - Source: Eurostat (urb_icity)
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Figure 3: Perception regarding the ease of finding a good job in Urban Audit cities, 2009(% of respondents that
strongly or somewhat agreed) - Source: Eurostat (urb_percep)
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Map 4: Unemployment rate in Urban Audit core cities, 2008 (1)(%) - Source: Eurostat (urb_icity)
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Figure 4: Perception regarding the difficulty of paying bills at the end of the month in Urban Audit cities,
2009(% of respondents) - Source: Eurostat (urb_percep)
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Map 5: Number of days ozone concentration exceeded 120 µg/m³ in Urban Audit cities, 2008 (1)(days per year)
- Source: Eurostat (urb_icity)

Main statistical findings
Cities are the home of most work places, businesses and tertiary education institutions . This article presents
a few indicators reflecting some of the challenges cities and urban areas face, like the age structure of the population, students in tertiary education, unemployment and air pollution, as well as documenting perceptions in
relation to the ease of finding a good job or difficulties faced when paying bills at the end of the month. The
indicators presented are just a few examples, as these are but a few of the challenges.

Cities and urban areas
Based on an urban-rural typology (see an article on territorial typologies ), 40% of the EU’s population lived
in predominantly urban regions, and a further 36% in intermediate regions. The two most populous cities in
the EU were London and Paris. Apart from these two megapolises, the EU has a polycentric structure of large,
medium and small cities: Map 1 illustrates the distribution of city dwellers across a range of different-sized
cities in Europe. Each circle on the map represents an Urban Audit city and the size of the circle reflects the
number of inhabitants in the core city.
The latest Urban Audit data set includes 323 cities in the EU, of which only four capital cities had more
than 3 million inhabitants, namely London (United Kingdom), Paris (France), Berlin (Germany) and Madrid
(Spain) and another two had more than two million inhabitants, namely Athina (Greece) and Roma (Italy).
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Another 20 cities had a population of between one and two million inhabitants, of which 11 were capital cities.
Apart from capital cities, the largest cities in the EU were Hamburg in Germany with 1.8 million inhabitants
and Barcelona in Spain with 1.6 million inhabitants, while there were three other large French cities with over
one million inhabitants (Lyon, Lille and Marseille), two more in Germany (München and Köln), and one each
in Italy (Milano) and the United Kingdom (Birmingham).
There were 36 cities with a population of between half a million and one million inhabitants, including the
following capital cities: Amsterdam (Netherlands), Riga (Latvia), Vilnius (Lithuania) and København (Denmark). A further 72 cities were in the next tier, with populations ranging between a quarter of a million and
half a million, including Bratislava, Tallinn and Ljubljana, the capital cities of Slovakia, Estonia and Slovenia.
The Urban Audit also provides results from a further 189 smaller cities in the EU, with fewer than 250000
inhabitants. While the data set does not include every city in the EU, the capital cities of Lefkosia (Cyprus),
Valletta (Malta) and Luxembourg all figured in this final category.
Within each size category mentioned (more than two million inhabitants, between one and two million, between half a million and one million, between a quarter and half a million, less than quarter of a million) the
aggregated population of all the cities covered by the Urban Audit was about the same, between 22.7 million and
27.4 million for each category. The entire population of the 323 Urban Audit cities was 127.6 million persons:
Urban Audit information for 2008 is available for most of these.
In Norway and Switzerland the largest cities were Oslo with 560000 persons and Zürich with 377000, and
there were no other cities with more than 250000 persons.
Figure 1 analyses the capital cities in terms of their size relative to the national population. Valetta was
the second smallest of all capital cities in the EU, but accounted for nearly half of the Maltese population
(note that information on neighbouring localities has been added to the data for the administrative city of
Valetta in agreement with the national statistical institute of Malta and the Directorate-General for Regional
policy). Five other capital cities accounted for more than one quarter of their national population: they were
Riga, Tallinn, Lefkosia, Dublin (Ireland) and Athina. The largest cities in absolute terms, namely London and
Paris, accounted for 12.5% and 10.3% of the population of the United Kingdom and France respectively. In
four Member States the capital city had less than 5% of the national population: this was the case in Roma,
Warszawa (Poland), Berlin and Amsterdam.

Old age dependency
Figure 2 shows two examples of how the age structure has changed over time in a capital city and a Member
State as a whole. The example for Belgium and Bruxelles/Brussel shows how the developments have diverged:
over time (moving from the inner rings to the outer rings) there is a greater share of younger persons (aged less
than 20) and of working age persons (aged 20 to 64) in the capital city and a smaller share of older persons
(aged 65 and over), whereas in the Belgian population as a whole the opposite developments can be observed for
younger and older persons, with a more stable share for persons of working age. The second example, namely
for Roma and Italy, shows how the developments in the capital city reflect the overall developments in the
country as a whole, with a steadily increasing share of older persons in the population, and increasing and then
decreasing share of working age persons; the share of younger persons fell in Roma and in Italy over most of
the time period presented, but increased in Roma in the latest period (2008).
The ratio between the number of older persons and those of working age is referred to as the old-age dependency ratio , and this is shown in Map 2 for 323 Urban Audit cities in the EU and 18 cities in Norway,
Switzerland and Turkey: note that the data is generally for the year 2008 or 2011, but for some cities the data
are from 2006 or 2004. Cities with an old-age dependency rate in excess of 35% were mainly located in Italy
(18 cities including Roma and Milano) and Germany (11 cities), with two cities in France and one in Greece.
Among the ten cities with a rate above 40% all except Mülheim an der Ruhr (Germany) were in Italy, with
Trieste (49.8%) and Genova (46.5%) at the top of the ranking.
The lowest rate was 9.3% in Cayenne, Guyane (France). In total there were 61 cities with an old-age dependency rate of 20% or less: 12 were in Romania, ten in Poland, between five and seven each were in Slovakia,
the United Kingdom, Bulgaria and the Netherlands and the remaining 14 were spread across nine different
Member States. In amongst these cities with relatively low old-age dependency rates were eight capital cities,
including the largest city (London) and two others with more than one million inhabitants (Helsinki and Dublin).
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Students in tertiary education
Whether cities experience a so-called ’brain drain’ or a ’brain gain’ depends on a number of factors, including
their ability to attract students to their colleges and universities. Retaining university and college graduates in
the city is the next step to establishing a skilled workforce. Map 3 shows the number of students in universities
and other tertiary education establishments per 1000 resident population. Generally, large cities tended to have
a relatively low value for this ratio, although many host prestigious and large universities. Almost all participating countries have so-called ’university cities’. A total of 65 cities in the EU had more than 150 students
enrolled in tertiary education per 1000 inhabitants. These were widely dispersed across the EU, and only four
were capital cities, namely Bratislava, Warszawa, Vilnius and Bucuresti, with the Polish and Romanian capitals
the only cities with a population of more than one million persons to have more than 150 tertiary education
students per 1000 inhabitants. In total 16 of these cities with a high ratio of students in tertiary education were
in Poland, eight were in Italy and seven were in Slovakia. Among all EU cities in the Urban Audit, the highest
ratio of students in tertiary education to the number of inhabitants was 353 in Rzeszow (Poland), and the next
highest 315 in Santiago de Compostela (Spain).
Among the capital cities with over two million inhabitants, Roma had 82 tertiary education students for every
1000 inhabitants, ahead of Madrid (56); London, Berlin and Athina all had less than 50 tertiary education
students for every 1000 inhabitants (no data available for Paris).
The ratio of tertiary education students to population was relatively evenly spread across the Norwegian cities
in the Urban Audit, ranging from 54 in Kristiansand to 79 in Trondheim. The range in Switzerland was much
greater, from 33 in Biel/Bienne to more than 150 in Bern and Zürich, peaking at 191 in Lausanne.

The labour market: perception of job hunting
The image of a city has its roots in associations, memories and feelings linked to the city. Therefore, in addition to hard facts, the perception of a city’s residents is important. The Urban Audit perception survey was
undertaken in November 2009 in 75 cities to find out how citizens feel and think about their city. Figure 3
summarises the proportion of respondents that agreed (strongly or somewhat) that finding a good job in their
city was easy. When analysing the results it is important to bear in mind that the survey was carried out when
the effects of the financial and economic crisis were still being felt: GDP fell in 2009 by 4.3% in the EU-27 and
Poland was the only EU Member State which recorded an increase in GDP in real terms (1.8%) in 2009, while
the largest contraction in economic activity was in Latvia (-17.7%).
The proportion of the population that expressed the view that finding a good job was easy exceeded 50%
in seven cities: München and six capital cities, namely Stockholm (Sweden), København, Praha (Czech Republic), Amsterdam, Warszawa and Lefkosia. At the other end of the ranking, there were five cities in the EU
where less than 10% of respondents agreed that it was easy to find a good job, namely Málaga (Spain), Riga,
Miskolc (Hungary), Napoli and Palermo (both Italy); this was also the case in Sanliurfa, Diyarbakir (Turkey).
It should be noted, however, that in several cities a large proportion of respondents — mostly retired persons —
did not express an opinion on the ease of finding a good job, for example 27% in Liège (Belgium) and Rotterdam
(Netherlands), 28% in Bruxelles/Brussel and 44% in Antwerpen (Belgium).

The labour market: unemployment
While there are large differences in unemployment rates between Member States and regions (see the article on
labour market statistics for more details), the range across cities is considerably wider. As the reference year of
the last available data for unemployment differs, the analysis below is divided accordingly as the years covered
concern the period leading up to the financial and economic crisis (when unemployment was generally falling)
and the crisis years themselves (when unemployment rates were generally on the rise). As an illustration, the
average unemployment rate across the EU-27 in 2004 was 9.2%, falling to 8.3% in 2006 and 7.1% in 2008, before
rising to 9.6% by 2011.
In 2011 (data for Lithuania, Finland and Sweden) all three Lithuanian cities in Map 4 had unemployment
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rates over 12% and therefore above the EU-27 average, while rates in three cities in Finland were well below the
average, at less than 7% (as was the case for Helsinki in 2008). In Sweden, unemployment rates ranged from
7.5% in Uppsala to 15.5% in Malmö in 2011 (no data available for Stockholm).
Turning to 2008, a year when EU-27 unemployment was at an historic low, unemployment data is available for
137 cities. Unemployment rates over 15% were recorded in the German cities of Halle an der Saale, Leipzig
and Berlin, followed by three more cities in eastern Germany with unemployment rates just under 15%, namely
Rostock, Schwerin and Magdeburg. Apart from Berlin, the only other city in Map 4 with a population of more
than one million inhabitants and an unemployment rate above 10% in 2008 was Birmingham (United Kingdom).
In total, there were 27 cities shown in Map 4 which had unemployment rates below 5% in 2008, of which 11
were in the Netherlands, with Breda recording the lowest rate (2.2%) for the Dutch cities. Particularly low
unemployment rates were recorded in the Bulgarian cities of Sofia (1.1%), Burgas (2.4%) and Varna (2.6%),
and there were three other Bulgarian cities with rates below 5%. Five British cities had rates below 5%, three
in the south west of England and two in Scotland, and this group was completed by two more cities from each
of Estonia and Slovakia and one from Spain. Data for 2008 are also available for six Norwegian cities, all of
which had very low unemployment rates, below 2%.
In 2006, the unemployment rate was above the EU-27 average in all 34 French cities for which data are available.
Rates ranged from 8.8% in Rennes to more than 15.0% in seven cities including Marseille (a city of more than
one million inhabitants): the highest rate was 28.3% in Pointe-à-Pitre (Guadeloupe).
Turning to the oldest data (2004), the unemployment rate exceeded 15% in three Portuguese and three Romanian cities, and one city each in Belgium and the Czech Republic. The highest rates were in the Portuguese
cities of Porto (29.1%) and Setúbal (26.0%). In contrast, four cities shown in Map 4 reported unemployment
rates below 5% in 2004, three of these cities were in the Czech Republic and one in Cyprus, while Dublin also
reported an unemployment rate below 5% in 2005.
An analysis of the dispersion of unemployment rates between different cities within an individual Member
State is less influenced by the variety of different reference years that are presented. The largest disparities
were recorded in the Czech Republic (2004 data), where rates ranged from 2.8% in Usti nad Labem to 17.4% in
Ostrava. Bulgaria (2008 data) also recorded a high level of dispersion due to an unemployment rate of 9.5% in
Vidin which was out of line with the generally low rates recorded in other Bulgarian cities. Apart from Estonia
and Malta (with data available for only two cities in each case), the lowest levels of dispersion in unemployment
rates between the cities covered by the Urban Audit were recorded in Ireland (2004/2005), the Netherlands
(2008) and Greece (2008, other than data for Athina which is for 2004), while unemployment rates were also
relatively similar across the Norwegian cities (2008).

Perception of financial difficulties
The data presented in Figure 4 concern perceptions about financial difficulties assessed through a question
about the difficulty of paying bills at the end of each month. This data comes from the same November 2009
survey as the analysis of the perception of the ease of finding employment presented earlier in this article, and
again it is worth remembering that the effects of the financial and economic crisis were still being strongly felt
in many parts of the EU at this time.
More than half of the respondents in Napoli (Italy) and Riga always or sometimes had problems paying their
bills, a situation that was repeated in all four Turkish cities surveyed. Between 40% and 50% of respondents in
Valletta, Irakleio (Greece), Sofia, Athina and Palermo (Italy) also reported always or sometimes having problems
paying their bills. On the other hand, less than one in ten respondents in Malmö, Graz (Austria), Stockholm
and Aalborg (Denmark) reported such financial problems. These same four cities, as well as Luxembourg and
København were the only ones where three in every four respondents said that they never had such financial
difficulties.

Air pollution — ozone
Air pollution is perceived as a problem in many cities. Map 5 presents an analysis of the frequency (number of
days per year) that the ozone level exceeded 120 µg/m³: the analysis is presented for 187 cities within the EU,

eurostat

Archive Agriculture, environment, energy and transport statistics

874

one in Norway and nine in Switzerland.
By far the highest frequency of ozone exceeding this threshold in 2008 was recorded in Italian cities: Torino
recorded 77 days above this level and was the first of eight Italian cities at the top of the ranking, followed by
Murcia (Spain, data for 2004) and then another four Italian cities, all of which recorded at least 40 days of
ozone concentration above 120 µg/m³. A further 21 cities reported more than 25 days but less than 40 days
above this threshold, and one third of these were in Germany.
Among all 34 cities where ozone levels exceeded 120 µg/m³ for more than 25 days there were four cities with
one million or more inhabitants, namely Milano, Budapest (Hungary), Wien and Bucuresti, as well as one other
capital city, namely Bratislava. In Switzerland, Lugano, Zürich and Lausanne all recorded more than 25 days of
ozone concentration above 120 µg/m³, with the frequency in Lugano (64 days) close to the highest frequencies
seen in the EU.
Some 24 surveyed cities in the EU reported that the level of ozone concentration never (0 days) rose above
120 µg/m³ and a further nine cities reported just one day above this level of concentration. These 33 cities
were found in ten different Member States: ten of the regions were in the United Kingdom, six in Spain, five in
Ireland, four in Germany, three in Poland and the remainder (one each) in Bulgaria, Italy, Latvia, Portugal and
Slovenia. The largest of these cities, and the only one with a population of one million inhabitants or more was
Dublin (data are for 2005); Riga was the only other capital city to report no days of high ozone concentration.
The only Norwegian city for which this data is available is Bergen and here too there were no days with an
ozone concentration in excess of 120 µg/m³.

Data sources and availability
The Urban Audit is the result of joint work by participating cities, the national statistical offices belonging
to the European statistical system (ESS) and the European Commission ’s Directorate-General for Regional
Policy. Data collection currently includes more than 350 cities.
A city can be designated as an urban settlement (morphological concept) or as a legal entity (administrative concept). The Urban Audit uses the latter concept and defines a core city according to political and
administrative boundaries. Data used to produce the maps in this article reflect this definition. However,
economic activity, the labour force, air pollution and other issues clearly cross the administrative boundaries
of a city. To capture information at this extended level, a larger urban zone was defined for some cities based
on commuter flows. These zones include the core city and the so-called ’commuter belt’ around it. The selection of Urban Audit cities was based on several criteria and agreed bilaterally with each national statistical office.
Six reference periods have been defined so far for the Urban Audit and for each period a reference year was
set: 1991, 1996, 2001, 2004, 2008 and 2011. At the time of writing 2011 data was only available for a relatively
limited number of cities. More than 300 indicators have been defined and calculated, covering most aspects
relating to the quality of life in a city, including: demography, housing, health, crime, the labour market, income disparity, local administration, educational qualifications, the environment, climate, travel patterns, the
information society and cultural infrastructure. Data availability differs from domain to domain. Data on
demography are available for more than 90% of the cities, whereas data on the environment are available for
fewer than half.
The Urban Audit perception survey is a complement to the regular Urban Audit data. The last survey took
place in 2009 and included 75 cities in the EU, Croatia and Turkey. Survey data were collected through telephone interviews for samples of 500 people per city.

Context
Sustainable investment
Suburbanisation, congestion and the risks of poverty, social exclusion and unemployment are challenges faced by
many cities. Complex issues such as these require integrated answers in terms of urban planning, infrastructure,
transport services, housing, training and employment. Urban development issues have been integrated to a large
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extent in all regional and national programmes supported by structural and cohesion funds. Furthermore, the
exchange of best practice and networking between urban planners and other local experts is facilitated by the
URBACT II programme. The joint European support for sustainable investment in city areas (JESSICA) initiative of the European Commission promotes financial engineering for sustainable investment, economic growth
and employment in Europe’s urban areas, in cooperation with the European Investment Bank and the Council
of Europe Development Bank.

Urban development — future cohesion policy
In October 2011 the European Commission’s published proposals for cohesion policy between 2014 and 2020
(COM(2011) 615 final). Among other issues, these proposals put an increased emphasis on investing in urban
environments and in urban transport. For example, they proposed that: at least 5% of resources from the European regional development fund should be focused on sustainable urban development; that innovative actions
for sustainable urban development should be supported; and that an urban development platform should be
established to develop networks between cities and to introduce exchanges on urban policy.
One element of this policy is the European Commission’s intention to seek direct, long-term, interaction with
mayors, aiming to identify future urban challenges and how they can be tackled successfully. The Urban Forum
has been designed as an opportunity to discuss new proposals for policy developments with mayors, with a
particular focus on the role of cities in promoting sustainable growth. The first forum was held on 16 February
2012 and focused on:

• the challenge of coordinating thematic investments in cities and promoting integrated urban development;
• innovative actions for sustainable urban development;
• integrated territorial investment: how may it work for fostering the urban dimension of cohesion policy?

Further Eurostat information
Publications
• Eurostat regional yearbook 2010 - Chapter 2
• Eurostat regional yearbook 2011 - Chapter 6
• Sustainable development in the European Union

Main tables
• Urban audit (t_urb) , see:
Urban audit (t_urb)
Population and living conditions in urban audit cities, core cities (tgs00079)

Database
• Urban audit (urb) , see:
Urban audit (urb)
Derived indicators for core city (urb_icity)
Derived indicators for sub-city districts (urb_iscd)
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Dedicated section
• Regional statistics , see:
City statistics - Urban audit

Methodology / Metadata
• Urban audit (ESMS metadata file - urb_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Focus on European cities: tables and figures

See also
• European cities
• European cities - spatial dimension (background article)
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Maps can be explored interactively using the Eurostat Statistical Atlas (see User’s manual ).

Coastal region statistics
Data from February 2012. Most recent data: Further Eurostat information, Main tables and Database .

This article depicts two key issues for coastal regions in the European Union (EU) , maritime transport and
tourism; note that an article on tourism presents a more general analysis of regional tourism statistics, while
an article on regional transport statistics provides an analysis for other transport modes. The present article
emphasises the characteristics of coastal regions, taking into account the Member State to which they belong
and the maritime basins they border.

Map 1: Coastal regions in the EU, by sea basin and by NUTS 3 regions - Source: Eurostat
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Map 2: Total gross weight of maritime goods handled in EU coastal regions, by NUTS 3 regions, 2010 (1)(million
tonnes) - Source: Eurostat (mar_go_aa)
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Figure 1: Maritime goods handled in EU coastal regions, by basin, 2010 (1)(% share of total, in terms of gross
weight) - Source: Eurostat (mar_go_aa)

Table 1: Maritime goods handled in EU coastal regions (1) - Source: Eurostat (mar_go_aa)

eurostat

Archive Agriculture, environment, energy and transport statistics

880

Figure 2: Gross weight of maritime goods handled in EU coastal regions, inwards, 2010 (1)(million tonnes) Source: Eurostat (mar_go_aa)

Figure 3: Gross weight of maritime goods handled in EU coastal regions, outwards, 2010 (1)(million tonnes) Source: Eurostat (mar_go_aa)
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Map 3: Maritime passengers in EU coastal regions, by NUTS 3 regions, 2010 (1)(1 000 persons) - Source:
Eurostat (mar_pa_aa)
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Figure 4: Maritime passengers in the EU, by basin, 2010 (1)(% share of total) - Source: Eurostat (mar_pa_aa)

Figure 5: Maritime passengers in EU coastal regions, by NUTS 3 regions, 2010 (1)(1 000 persons) - Source:
Eurostat (mar_pa_aa)
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Map 4: Cruise passengers in EU coastal regions, by NUTS 3 regions, 2010 (1)(1 000 persons) - Source: Eurostat
(mar_pa_aa)
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Figure 6: Cruise passengers in the EU, by basin, 2010 (1)(% share of total) - Source: Eurostat (mar_pa_aa)

Table 2: Cruise passengers in the EU, by basin (1) - Source: Eurostat (mar_pa_aa)
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Table 3: Tourist accommodation in hotels, campsites and other collective tourist accommodation in EU coastal
regions (1) - Source: Eurostat (tour_cap_nuts3)

Figure 7: Bed places in hotels, campsites and other tourist accommodation in EU coastal regions, by basin,
2010 (1)(% share of total) - Source: Eurostat (tour_cap_nuts3)
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Map 5: Density of tourist accommodation in hotels, campsites and other tourist accommodation in EU
coastal regions, by NUTS 3 regions, 2010 (1)(bed places per km²) - Source: Eurostat (tour_cap_nuts3) and
(demo_r_d3area)

Main statistical findings
EU coastal regions and their maritime basins
Coastal regions are statistical regions defined at NUTS level 3 with a coastline or with more than half of their
population living less than 50 km from the sea (for more information see the definitions in Data sources and
availability ). As Map 1 shows, EU coastal regions border several main maritime basins: the Baltic Sea, the
North Sea, the North-East Atlantic Ocean, the Mediterranean Sea, the Black Sea and outermost regions. Naturally, these regions are generally distributed along oceans and seas bordering the EU coastline: an important
characteristic of the outermost coastal regions, which include the island regions of Canarias (Spain), Madeira
and the Açores (both Portugal) in the Atlantic Ocean as well as the French overseas territories of Guadeloupe,
Martinique, Guyane and Réunion, is their distance from the European mainland.
EU coastal regions are located in 22 of the Member States that have a coastline; the Czech Republic, Luxembourg, Hungary, Austria and Slovakia are landlocked countries and are not presented in this analysis. There
is currently no agreed typology for non-member countries, so the analysis does not include any statistics on
EFTA or candidate countries either.
All NUTS level 3 regions within the island Member States of Cyprus (one region) and Malta (two regions)
are coastal regions, as are all the regions in Denmark (11 regions); in Estonia and Ireland all regions except one
are coastal regions.
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Seven of the 22 Member States with a coastline have coastal regions in more than one maritime basin. These
include not only France, Spain and Portugal with outermost coastal regions, but also: Spain and France, which
have regions on the coasts of the North-East Atlantic Ocean and the Mediterranean Sea; Denmark, Germany
and Sweden, which have regions on the coasts of the North Sea and the Baltic Sea; and the United Kingdom,
which has regions on the coasts of the North-East Atlantic Ocean and the North Sea.

Maritime freight transport
The total quantity of freight handled in EU ports in 2010 was 3641 million tonnes, indicating the important
role maritime freight transport plays, particularly in extra-EU trade . The geographical spread of the main
seaports within the EU (see Map 2) illustrates the spread of maritime freight transport, allowing large volumes
of goods to be loaded and unloaded close to their main recipients and producers. Figure 1 provides a summary
of the distribution of maritime freight by basin, clearly showing the dominance of ports in North Sea regions,
and the relatively low share of freight handled in ports in regions along the Black Sea or in the outermost regions.
The region of Groot-Rijnmond in the Netherlands, with the port of Rotterdam, handled by far the largest
quantity of maritime freight; 405 million tonnes in 2010, more than two and a half times the quantity of the
second-ranked region, Antwerpen in Belgium (160 million tonnes), and nearly four times the quantity of freight
that was handled in the German region of Hamburg (105 million tonnes); all three of these regions were on
the North Sea. Six other coastal regions recorded maritime freight in excess of 50 million tonnes, including
the French regions of Seine-Maritime (including the ports of Le Havre and Rouen) which handled the largest
quantity of maritime freight on the North-East Atlantic coast and Bouches-du-Rhône (Marseille) which handled
the largest quantity of maritime freight on the Mediterranean coast. For the other basins the largest quantities
of maritime freight handled in EU coastal regions were: 39 million tonnes in Trojmiejski (Poland, including
Gdansk and Gdynia) on the Baltic coast, 35 million tonnes in Constanta (Romania) on the Black Sea and 16
million tonnes in Gran Canaria (Spain) among the outermost regions.
Table 1 shows which coastal region at NUTS level 3 and which port handled the largest amount of maritime freight in 2010 for the coastal Member States. In most Member States the coastal region with the most
maritime freight contained the largest freight port, but this was not the case in Greece, France or Italy: Agii
Theodori was the largest freight port in Greece and is located in the region of Korinthia; Marseille was the
largest freight port in France (in the region of the Bouches-du-Rhône); and Genova was the largest freight port
in Italy (in the region of the same name). Table 1 also provides an overview of the quantity of freight handled
and recent developments for each of the EU’s coastal Member States. The three Member States with the largest
quantity of maritime freight in 2010 were the Netherlands, the United Kingdom and Italy, followed at some
distance by Spain and France. Between 2007 and 2010 the quantity of maritime freight handled within the
EU-27 fell by 7.5%, illustrating the impact of the financial and economic crisis. For most of the Member States
shown in Table 1 the rate of change is shown between 2007 and 2010, and therefore reflects the beginnings of
the recovery after the crisis. Nevertheless, Lithuania, Malta, Poland, the Netherlands and Estonia were the
only Member States to record higher levels of maritime freight in 2010 than in 2007, while Greece, Romania
and Denmark reported maritime freight transport was at least 20% lower in 2010 than three years earlier (a
similar decline was recorded in Ireland from 2007 to 2009).
Figures 2 and 3 provide an analysis of maritime trade in each Member State’s coastal regions, separating
inward and outward freight transport. The important role of the Netherlands as a point of entry into the EU
for maritime trade can be seen clearly, as it ranked first in terms of inward maritime freight transport, but third
in terms of outward transport; the reverse situation was observed for the United Kingdom. Among the smaller
Member States the position of Latvia was remarkable, having the ninth largest outward maritime transport of
freight whereas it ranked in position 21 for inward transport. There were also relatively large differences in the
rankings between inward and outward maritime freight transport for Ireland and Estonia. In the vast majority
of Member States, the quantity of inward maritime freight transport handled in its coastal regions exceeded the
quantity of freight moving in the opposite direction: only in the Baltic Member States , Poland and Romania
were the quantities of outward maritime freight transport greater than inward maritime freight.
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Maritime passenger transport
The total number of maritime passengers in or out of EU-27 ports in 2010 was 395.6 million. The number of
passengers embarking or disembarking in EU ports fell relatively strongly in 2009 (-2.2%) and 2010 (-2.0%)
following on from a smaller fall (-0.3%) in 2008.
Figure 4 summarises the distribution of maritime passengers, based on sea basins, and can be contrasted
with Figure 1 which provided a similar analysis for maritime freight transport. The Mediterranean Sea basin
dominated maritime passenger transport, accounting for more than half (52.2%) of all passengers along the
EU’s coast. The next largest share was for the Baltic Sea, followed by the North-East Atlantic Ocean and
then the North Sea — the latter therefore had a substantially lower share of maritime passenger transport than
maritime freight transport. There is practically no maritime passenger transport in the EU coastal regions of
the Black Sea: neither of the NUTS level 3 regions in Romania reported any passenger transport, while only
one of the Bulgarian regions (Varna) reported a minimum number of passengers (1000).
By far the largest number of passengers transported by sea in 2010 was recorded by the Attiki region of
Greece (43.8 million), where the port of Piraeus is the main gateway for passengers to the Greek islands. The
second highest number of passengers was recorded in Napoli with 23.4 million. Six more regions recorded more
than 10 million maritime passengers in 2010 including Kent (13.4 million, 2009) and Pas-de-Calais (10.5 million,
2009) reflecting services across the English Channel principally between the ports of Dover on the English side
and Calais on the French side. The other regions over 10 million passengers were: Messina (Sicily, Italy) which
services several ferry connections to the mainland of Italy as well as ferry routes to Malta and Tunisia; the
Swedish regions of Skåne län and Stockholms län, servicing a large number of ferry connections to the other
countries around the Baltic Sea; the Danish region of Vest- og Sydsjælland, with ferry connections to other
parts of Denmark and to neighbouring Germany.
Figure 5 provides an analysis of the regional dispersion of maritime passenger transport for all of the EU
coastal Member States. Maritime passenger transport tends to be concentrated in particular coastal regions
within each Member State. Among the Member States with significant maritime passenger transport in multiple coastal regions, at least one coastal region had no significant maritime passenger transport and the coastal
region with the highest level of maritime passenger transport normally had a value that was at least double the
national average. The most notable levels of concentration in individual regions were in the United Kingdom,
Greece, Italy and France, where the number of passengers in the region with the highest level of maritime
passenger transport was at least 10 times above the national average for all coastal regions. The one Member
State that was an exception to these two general observations was Malta, where maritime passenger transport is
dominated by the domestic service between its two regions, the islands of Malta and Gozo, and which therefore
have very similar numbers of maritime passengers. Note that Cyprus and Lithuania have only one coastal region,
Slovenia has three regions meeting the criteria as a coastal region but only one actually has a coastline, while
Romania and Bulgaria have very low levels of maritime passenger transport and so no regional concentration
can be observed.

Cruise passengers
Cruise passengers accounted for around 2% to 3% of all maritime passengers in the EU-27. The total number
of passengers starting or ending a cruise in EU-27 ports in 2009 was in excess of 10.5 million, and this figure
was nearly 40% above the level in 2007. Early estimates suggest that the number of cruise passengers in the
EU-27 fell by around 7% between 2009 and 2010.
Figure 6 summarises the distribution of cruise passengers, based on sea basins, and can be contrasted with
Figure 4, which provided a similar analysis for all maritime passenger transport. The dominance of the Mediterranean Sea basin, which was apparent for all maritime passenger transport, was even greater when restricted
to cruise passengers, accounting for approximately two thirds (66.5%) of all cruise passengers in the EU. The
North-East Atlantic Ocean also had a larger share of cruise passengers (13.8% compared with 11.8% for all
maritime passengers), as did the outermost regions (2.3% compared with 1.6% for all maritime passengers).
The share of the Baltic Sea was just 10.2% for cruise passengers, less than half its share of all maritime passengers.
The largest number of cruise passengers was reported for the coastal region of Barcelona, with 1.3 million
passengers in 2009. While Barcelona was the only NUTS level 3 coastal region in the EU-27 where the number
of cruise passengers exceeded 1 million, there were six other regions with more than half a million passengers,
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four of them in Italy (Venezia, Savona, Genova and Napoli) and one in Spain (Mallorca), while Southampton
(classified to the North-East Atlantic Ocean) in the United Kingdom was the only region with more than half a
million cruise passengers that was not on the Mediterranean coast. The next largest cruise passenger numbers
were in the Danish capital city region of Byen København and the German region of Kiel (Kreisfreie Stadt),
both classified to the Baltic Sea region and having just over 300000 cruise passengers each in 2010. Hamburg
(Germany) completed the top 10 and had the largest number of cruise passengers (216000) of any coastal region
on the North Sea. The largest number of cruise passengers among the outermost coastal regions was 122000 in
Tenerife (Spain). Varna in Bulgaria was the only Black Sea region in the EU to record any cruise passengers
(1000 in 2010).

Tourism in coastal regions
In the EU-27 as a whole there were around 28.1 million bed places in hotels, campsites and other collective
tourist accommodation in 2009, of which nearly three fifths were in coastal regions. Table 3 shows the availability of tourist accommodation in the coastal regions of each of the Member States, while Figure 7 summarises
this across the various sea basins. EU coastal regions around the Mediterranean Sea offered 7.1 million bed
places in 2010, some 43.2% of the total among all coastal regions in the EU-27. The second largest amount of
tourist accommodation available was along the coast of the North-East Atlantic Ocean, with 4.9 million bed
places. At a national level, the coastal regions of France, Italy, the United Kingdom and Spain had by far
the greatest number of bed places available for tourist accommodation, collectively accounting for 71.9% of
the total in EU coastal regions. The type of accommodation offered varied greatly between Member States,
with the proportion of bed places in hotels over 80% in Latvia, Ireland, Greece, Bulgaria, Cyprus and Malta,
but below 25% in the Netherlands, Poland, Denmark and France (where campsites and other collective tourist
accommodation dominated).
The single largest number of bed places available in any coastal region in the EU in 2010 was 364500 in
Venezia (Italy), followed by Mallorca and Girona (Spain), Var and Vendée (France), and Cornwall and the Isles
of Scilly (United Kingdom), all with more than 250000 bed places in tourist accommodation. In total, there
were 36 coastal regions in the EU-27 that had more than 100000 bed places available for tourist accommodation,
of which 12 were in France, eight in Spain, six in the United Kingdom, five in Italy, and one each in Bulgaria,
Greece, Portugal, Romania and Sweden.
The density of tourist accommodation can be measured in terms of the number of bed places per square
kilometre (km²). As well as climatic conditions attracting tourists, visits to coastal regions may also be on
account of the attraction of the coast itself, or for cultural or professional reasons. While a lower density of
tourism capacity in a region may reflect a relatively less developed tourism infrastructure, it may also simply
result from a region having a vast area relative to the length of its coastline which consequently reduces the
density — this explains in part the relatively low tourism density in some regions along the coast of the Baltic
Sea, for example, in several Finnish and Swedish regions. As Map 5 shows, the density of tourism capacity was
high in several regions around the coast of England, peaking at close to 2000 bed places per km² in the region
of Blackpool on the coast of the North-East Atlantic Ocean. Several NUTS level 3 regions in or around capital
cities were among the coastal regions with highest densities of tourist accommodation, including capital city
regions in the United Kingdom, Denmark, Malta and the Netherlands. Around the Mediterranean coast the
Italian region of Rimini had the highest density of tourist accommodation, 329 bed places per km², followed by
Venezia and Malta.

Data sources and availability
Coastal regions
A coastal region of the EU is a statistical region defined at NUTS level 3 of the geographical classification that
has a coastline or more than half of its population living less than 50 km from the sea. The EU-27 has 446 such
regions, belonging to the 22 Member States which have a coastline. Of these 446 coastal regions, 372 have a
coastline, while 73 meet the second criterion. Lastly, given the strong influence of the sea, the German region
of Hamburg has been added to the list.
The 22 Member States which have a coastline are: Belgium, Bulgaria, Denmark, Germany, Estonia, Ireland,
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Greece, Spain, France, Italy, Cyprus, Latvia, Lithuania, Malta, the Netherlands, Poland, Portugal, Romania,
Slovenia, Finland, Sweden and the United Kingdom.

Maritime transport
Eurostat’s regional transport statistics show passenger and freight movements measured in terms of passengers
and tonnes. Freight statistics are divided into tonnes of freight loaded and unloaded. Passenger data are divided
into passengers embarking and disembarking.
Currently, data on maritime transport are collected under Directive 2009/42/EC on statistical returns in respect
of carriage of goods and passengers by sea. This directive provides detailed quarterly data for ports handling
more than one million tonnes of goods or recording more than 200000 passenger movements a year. The data
collected at port level are then aggregated to NUTS regions.

Tourism
A system of tourism statistics was established in Council Directive 95/57/EC of 23 November 1995 on the
collection of statistical information in the field of tourism . This was amended in 2004 and 2006 and again in
July 2011 (although these latest changes will only enter into force for data for the 2012 reference year). More
information relating to the data collection exercise is provided in the article on tourism .
Tourism statistics in the EU consist of two main components: statistics relating to capacity and occupancy
in tourist accommodation, and statistics relating to tourism demand: this article presents data on tourism
supply and focuses on data for coastal regions. In most Member States, tourism supply data are collected via
surveys filled in by accommodation establishments.

Context
The EU and EFTA countries have an enormous coastline along the Atlantic and Arctic Oceans and several sea
basins: the Baltic Sea, the North Sea, the Mediterranean Sea and the Black Sea. The Atlantic Ocean coastal
regions border the Celtic seas on one hand and the Bay of Biscay and the Iberian coast on the other. None of
the EU Member States have a coastal region classified to the Arctic Ocean basin. The European Commission’s
Directorate-General for Maritime Affairs and Fisheries provides more information about each of these sea basins
in the European Atlas of the Seas , as well as information about strategies for each area.
Fishing, shipbuilding, maritime transport, ports and offshore energy-related activities (such as the extraction of
fossil fuels and electricity generation) are major coastal and maritime economic activities; furthermore, tourism
plays an important role in many coastal economies, while the oceans and seas have important recreational,
cultural and ecological functions.

Maritime and coastal policies
Competition for marine space and the cumulative impact of human activities on marine ecosystems require a
collaborative and integrated approach to the wide range of policy areas affecting maritime issues. In October
2007, the Commission adopted the Blue Paper launching ’ An integrated maritime policy for the European
Union ’ (COM(2007) 574 final). The aims of this policy are to maximise the sustainable use of oceans and seas,
enhance Europe’s knowledge and innovation potential in maritime affairs, ensure development and sustainable
growth in coastal regions, strengthen Europe’s maritime leadership and raise the profile of maritime Europe.
This policy stresses the importance of coastal regions due to their geographic location and aims to develop sea
basin strategies.
The marine strategy framework Directive was adopted in 2008 within the overall context of the integrated
maritime policy and aims to protect the marine environment and natural resources and create a framework for
the sustainable use of marine waters.
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Recommendation 2002/413/EC of the European Parliament and of the Council concerning the implementation of integrated coastal zone management in Europe defines the principles of sound coastal planning and
management and dates from 2002; in other words before the integrated maritime policy. The recommendation
was established in response to the perception that coastal planning activities or development decisions were
often taken in a sectoral, fragmented way, leading to inefficient use of resources, conflicting claims on space and
missed opportunities for more sustainable coastal development. Given the need for coherent planning of coastal
and maritime areas, a proposal for a follow-up to the 2002 recommendation is, at the time of writing, being
prepared.

Maritime transport and ports
Maritime transport provides the main mode for EU imports and exports to the rest of the world: around two
fifths of the EU’s external freight trade is seaborne; short sea shipping also plays a significant role in intra-EU
trade. The quality of life on islands and in peripheral maritime regions depends on maritime transport services.
The EU’s maritime transport policies aim to prevent substandard shipping, reducing the risk of serious maritime accidents and minimising the environmental impact of maritime transport. EU legislation also concerns
working conditions within the maritime transport sector and the protection of consumers’ rights.
In 2009, the European Commission updated its ’ Strategic goals and recommendations for the EU’s maritime transport policy until 2018 ’ (COM(2009) 8). The two main recommendations concerned:

• the ability of the maritime transport sector to provide cost-efficient maritime transport services adapted
to the needs of sustainable economic growth of the EU and world economies;
• the long-term competitiveness of the EU shipping sector, enhancing its capacity to generate value and
employment in the EU, both directly and indirectly, through the whole cluster of maritime industries.
In October 2007, the European Commission adopted a ’ Communication on a European ports policy ’ (COM(2007)
616), focussing on capacity, freedom of access, competition, flexible employment and the environment. It aims
to help concentrate efforts so that the EU’s ports can face future challenges, attract new investment and fully
contribute to the development of intermodal transport.

Coastal tourism
Tourism in coastal regions can provide employment opportunities and also contribute to regional development
and economic and social integration. In its 2010 communication on tourism (see the article on regional tourism
statistics for more information) the European Commission recognised the importance of maritime and coastal
tourism as a catalyst for economic development and indicated its intention to carry out actions to encourage
tourism development as part of an integrated maritime policy.

Further Eurostat information
Publications
• Eurostat regional yearbook 2011 - Chapter 13 - Coastal regions
• Nearly half of the population of EU countries with a sea border is located in coastal regions - Statistics
in Focus 47/2009
• Portrait of EU coastal regions - Statistics in focus 38/2010
• The Mediterranean and Black Sea basins - Statistics in Focus 14/2011
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Database
• Regional statistics (reg) see:
Regional tourism statistics (reg_tour)
Occupancy in collective accommodation establishments: domestic and inbound tourism (reg_tour_occ)
Capacity of collective tourist accommodation: establishments, bedrooms and bedplaces (reg_tour_cap)
Indicators on internal tourism (reg_tour_int)
Regional transport statistics (reg_tran)
Maritime transport of passengers at regional level (tran_r_mapa_nm)
Maritime transport of freight at regional level (tran_r_mago_nm)
Maritime transport of passengers at regional level (questionnaire) (tran_r_mapa_om)
Maritime transport of freight at regional level (questionnaire) (tran_r_mago_om)

Source data for tables, graphs and maps on this page (MS Excel)
• Focus on coastal regions: tables and figures

External links
• European Commission - Maritime Affairs - Integrated Maritime Policy documents

See also
• Fishery statistics

eurostat

Archive Agriculture, environment, energy and transport statistics

893

Mediterranean and Black Sea coastal region statistics
Data from January 2011, most recent data: Further Eurostat information, Main tables and Database .
This article aims at presenting data in the framework of the European Union (EU) Integrated Maritime Policy
(IMP)114 , using the sea basin approach. This approach takes into account the activities and sectors developed
in each EU basin and in the coastal regions which border these sea areas.

Map 1: The EU&#39;s coastal regions bordering the Mediterranean and the Black Sea, 2008

Table 1: Active population of EU Mediterranean and Black Sea regions (in million persons) Eurostat
(lfst_r_lfp3pop)
114 On

October 2007 the Commission presented its vision for an Integrated Maritime Policy for the European Union
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Main statistical findings

Figure 1: Unemployment rate in EU Mediterranean coastal regions, 2005-2009) Eurostat (lfst_r_lfp3pop) and
Eurostat (lfst_r_lfu3pers)

Figure 2: Unemployment rates in EU Black Sea coastal regions, 2005-2009 Eurostat (lfst_r_lfp3pop) and
Eurostat (lfst_r_lfu3pers)

Active population and unemployment
Mediterranean In 2009, 31.9 million people made up the active population (see also Data sources and availability , Active population and unemployment) resident in European regions with a Mediterranean coastline,
accounting for 13.3% of the EU’s active population. Women made up approximately 41%115 of the active population in these regions, approximately 4 percentage points less than the EU figure.
From 2008 to 2009 the active population in these Mediterranean regions increased by 0.1% or 0.2 percentage points less than in the European Union as a whole. This was in contrast to the previous period: from 2007
to 2008 it had increased by 1.7% in these regions and by 1.0% in the European Union.
On average, the active population in these regions is at greater risk of unemployment . As illustrated in
Figure 1, the average rate of unemployment in European regions on the Mediterranean coast is higher than
for the European Union: in 2009 the unemployment rate was on average 12.9% for these regions and 8.9%
for the European Union. Moreover, since 2008 the gap has widened. However, trends in unemployment vary
significantly in different countries and regions.
In these regions women are at even greater risk of unemployment, with an average unemployment rate of
14.6%116 for women in 2009.

115 Excluding
116 Excluding

France
France
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Black Sea In 2008, 0.9 million members of the active population were resident in European regions with a
Black Sea coastline, or 0.4% of the European Union’s active population. Women made up around 42% of the
active population in these regions, a figure which is 3 percentage points lower than the EU average.
As Figure 2 illustrates, the unemployment rate is higher on average than for the European Union. However, from 2007 to 2008 the average unemployment rate fell sharply, drawing much closer to the EU level: in
2008 the average unemployment rate was 7.3% in these regions and 7.0% in the European Union. The same
applies to the unemployment rate for women. However, in that period there was significant variability in these
rates between the Bulgarian coastal regions, with an average unemployment rate of 5.0%, and the Romanian
coastal regions, with a figure of 10.0%.

Table 2 - Employment in EU Mediterranean coastal regions (in million persons) Eurostat (nama_r_e3empl95)

Figure 3 - Break-down of employment change in EU Mediterranean coastal regions Eurostat
(nama_r_e3empl95)

Table 3 - Employment in EU Black Sea coastal regions (in million persons) Eurostat (nama_r_e3empl95)
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Figure 4 - Break-down of employment change in EU Black Sea coastal regions Eurostat (nama_r_e3empl95)

Table 4 - EU coastal regions GDP at current prices in Purchasing Power Standard (in billion PPS) Eurostat
(nama_r_e3gdp)

Figure 5 - GDP per capita in EU-27 and EU Mediterranean coastal regions, from 2004 to 2007 (in PPS) Eurostat
(nama_r_e3gdp)
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Map 2 - Variation of GDP per capita and employment in EU Mediterranean and Black Sea coastal regions
Eurostat (nama_r_e3gdp)

Figure 6 - Variation in GDP per capita and in employment

Figure 7 - GDP per capita in EU-27 and EU Black Sea coastal regions, from 2004 to 2007 (in PPS) Eurostat
(nama_r_e3gdp)
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Table 5 - Number of hotels and other accomodations in EU Mediterranean coastal regions Eurostat
(tour_cap_nuts3)

Map 3 - Change of the density of tourism capacity in EU Mediterranean and Black Sea coastal regions, by
NUTS 3 regions, 2009 as compared with 2008 (%) Eurostat (tour_cap_nuts3)

Table 6 - Number of hotels and other accomodations in EU Black Sea coastal regions Eurostat (tour_cap_nuts3)

Table 7 - Gross weight of seaborne goods handled in EU&#39;s ports (in million tonnes) Eurostat (mar_go_aa)
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Table 8 - Share of goods inwards (gross weight) in total of seaborne goods handled in EU Mediterranean ports
Eurostat (mar_go_aa)

Table 9 - Short Sea Shipping by type of cargo, 2008 (in million tonnes) Eurostat (mar_sg_am_ewx)

Table 10 - SSS change 2008-2007 by type of cargo (gross weight of goods) Eurostat (mar_sg_am_ewx)

Table 11 - Total number of seaborne passengers embarked and disembarked in EU Mediterranean ports (in
millions) Eurostat (mar_pa_aa)
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Table 12 - Cruise passengers as percentage share of total passengers in EU Mediterranean ports Eurostat
(mar_pa_aa)

Table 13 - Total cruise passengers in EU Mediterranean ports (in 1000) Eurostat (mar_pa_aa)

Table 14 - Share of goods inward (gross weight) in total of seaborne goods handled in EU Black Sea ports
Eurostat (mar_go_aa)

Table 15 - Short Sea Shipping by type of cargo, Black Sea, 2008 (in million tonnes) Eurostat (mar_sg_am_ewx)
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Table 16 - SSS change 2008-2007 by type of cargo, (gross weight of goods), Black Sea Eurostat
(mar_sg_am_ewx)

Table 17 - Number of vessels registered as active on 1 January in the EU Fleet Register (in 1000)

Table 18 - Catches of total fishery products by EU countries, in Mediterranean, 2008 (1000 tonnes) Eurostat
(fish_ca_atl37) and Eurostat (fish_ca_main)
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Figure 8 - Most captured species in the Mediterranean by EU countries, 2008 Eurostat (fish_ca_atl37)

Table 19 - Catches of total fishery products by EU countries, in Black Sea, 2008 (in 1000 tonnes) Eurostat
(fish_ca_atl37) and Eurostat (fish_ca_main)

Figure 9 - Most captured species in the Black Sea by EU countries, 2008 Eurostat (fish_ca_atl37)

Employment
Mediterranean Some of the economic activities in the coastal regions and the jobs generated by these activities have a more or less direct link with the sea areas or with the activities carried out in the sea basins which
they border. This is particularly the case for port -related activities, for the marketing and processing of marine
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products and for tourism .
In 2007, 29.9 million persons were employed, (See also Data sources and availability , Active population and
unemployment),in the European Union’s regions with a Mediterranean coastline, accounting for 13.5% of employment in the European Union. As in the European Union as a whole, the services sector was the biggest
employer in these regions; however, the percentage of employment in services to businesses and individuals was
higher than in the European Union.
In general, proximity to the seaside therefore seems to benefit services to businesses and individuals, which
include transport and tourism.
From 2006 to 2007, the number persons employed increased by 1.7% in European regions with a Mediterranean coastline compared with more than 2% in the EU as a whole. This represents a drop in momentum for
employment along the Mediterranean coast. Indeed, for the first time since 2004, the increase of employment
has been more pronounced in EU as a whole than in EU Mediterranean coastal regions.
In order to compare variations in medium-term and shorter-term employment in the coastal regions, a shiftshare model was applied to the territories comprising regions which border the Mediterranean sea basin, over
two periods: 2002-2007 and 2006-2007.
The principle of this model is to break down the changes in employment into three components:

• average change observed in the European Union;
• + a variation linked to the structure of employment in the territory;
• + a residual variation.
The structural variation takes into account the significance of the various sectors of activity in the territory.
Specialisation of regions in that sea area in expanding or declining sectors will thus have a corresponding positive
or negative effect. The component which is not explained by the structure of employment, here referred to as
the residual effect, will in this model be attributed to a geographical effect specific to a regional dynamic.
Applying the model to the period 2002-2007 shows that, as a whole, European regions with a Mediterranean
coastline have benefited from the expanding sectors, but above all they have a favourable employment dynamic.
Indeed, as figure3 shows; structural and residual effects are positive for the period 2002-2007.
Applying the model to the period 2006-2007 still shows a positive structural effect, but these regions no longer
seem to have a surplus increase in the employment. Indeed the residual effect become negative; the dynamics
of employment in these regions seems to be faltering.
However, there are significant disparities between the individual coastal regions.

Black Sea In 2007, some 961000 people were employed in the EU’s Black Sea coastal regions, accounting for
0.4% of employment in the European Union. The structure of employment in the regions bordering the Black
Sea is quite different from that of the European Union: on the whole, services account for a smaller share of
employment, with the exception of services to businesses and individuals. Moreover, the agricultural sector is
of much greater importance in these regions than in the European Union.
From 2006 to 2007, the employment fell by 3.5% in the regions with a Black Sea coastline: this represents
a reversal in the trend in these regions.
In order to compare variations in medium-term and shorter-term employment in these regions, a shiftshare
model was applied (as for the Mediterranean coastal regions) to the regions which border the Black Sea basin,
over two periods: 2002-2007 and 2006-2007.
For EU regions with a Black Sea coastline the shift-share model shows a negative structural effect for both
periods, which is essentially due to the scale of the agricultural sector and the decline in employment in that
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sector. While the residual effect is positive on the whole between 2002 and 2007, this was no longer the case for
these regions at the end.
Nevertheless, there are significant disparities between the respective coastal regions.

Production
Mediterranean In 2007, the gross domestic product (GDP) of EU regions on the Mediterranean coast was
1715 billion PPS (purchasing power standard) , or 13.9% of the European Union’s GDP. On that date, average
GDP per capita in these regions was 23100 PPS (See also Data sources and availability , Production in PPS)
per capita , lower than in the European Union (24900 PPS per capita). Between 2004 and 2007, average GDP
in these regions followed the same pattern as EU GDP; consequently it continued to lag behind.
The patterns shown by the regions bordering the Mediterranean Sea are quite varied. However, from 2002
to 2007, in order to display the magnitude of the productivity gains and the trends in employment on the same
chart, the regions have been plotted on two axes, one measuring the variation in GDP per capita and the other
the variation in employment.
The joint analysis of employment and production data has been performed with the regional account data
( ESA95 ). This analysis does not take into account the economic crisis period. It focuses on the structural
economic change in the coastal regions before the crisis.

Black Sea In 2007 the GDP of the Black Sea coastal regions was 20 billion PPS, or 0.2% of EU GDP.
On average, per-capita GDP in these regions was estimated at 9900 PPS per capita, much lower than the
European Union average (24900 PPS per capita). However, between 2004 and 2007, GDP per-capita GDP (in
PPS) in these regions increased more rapidly than in the European Union and thus caught up to some degree.
As shown before, in order to display the magnitude of the productivity gains and the trends in employment on
the same chart, the regions have been plotted on two axes, one measuring the variation in GDP per capita and
the other the variation in employment.
As map 2 shows, the EU’s Black Sea coastal regions are split in the Groups 1, 2 and 4. Thus, from 2002
to 2007, the variations in GDP per capita and in employment were higher than the EU average in the Bulgarian
region of Burgas and in the Romanian region of Tulcea. During the same period, in the region of Constana
(RO - see list of country codes ) the growth in GDP per capita was higher than the EU average but the growth
in employment was lower.

Tourism
Mediterranean The sea, the beaches, bathing and other seaside recreational activities are all assets which
help to develop this sector in the coastal regions bordering the European Union’s southern sea basins.
In 2009, approximately 122800 accommodation facilities (hotels, campsites and other tourist accommodation)
were housed in the EU’s Mediterranean coastal regions, including 38200 hotels (or similar establishments), accounting for around 19.0% of hotels in the European Union.
From 2008 to 2009, the total number of accommodation facilities in these regions increased by 3.6%. This
increase is essentially due to the increase in types of accommodation other than hotels: during this period the
number of hotels increased by 0.7% and the number of other accommodation facilities increased by 5.0%.
From 2008 to 2009, the density of tourism capacity, measured as the number of tourist beds per km², developed
in quite a diverse way throughout the Mediterranean basin; nevertheless, the average figure is approximately
16 beds per km². As indicated in the map, density declined in Cyprus and Corsica but increased by more than
5.0% in the Barcelona and Salerno regions.
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Black Sea In 2009, European regions with a Black Sea coastline had around 2100 tourist accommodation
facilities, 77.0% of which were hotels (or similar establishments) . The number of beds per km² in these regions
is on average approximately 10 beds per km² as opposed to an average of 16 beds per km² in the Mediterranean’s
coastal regions.
From 2008 to 2009 the number of tourist accommodation facilities throughout the Black Sea basin increased by
1.1%. However, this trend varied according to accommodation type: the number of hotels increased by 3.7%
during this period and the other types ofaccommodation declined by almost 7.0%. Over this period, the density
of tourist capacity increased in Romania’s coastal regions, particularly the Tulcea region. On the Bulgarian
coast, the density increased only in the Burgas region; however, it declined in the other two coastal regions.

Handling of seaborne goods
Mediterranean ports By definition, maritime transport (see also Data sources and availability , Maritime
transport data) is an activity at sea; it includes the transport of both goods and passengers. This sector does
not exploit marine resources as such, but it does use this space.
In 2009, 948.5 million tonnes of goods were handled in the EU’s Mediterranean ports and therefore passed
through this basin. These represent 27.6% of the goods handled by the European Union’s ports. The gross
weight of goods entering the Mediterranean ports is greater than the gross weight of goods exiting them. In
fact, goods entering account for 67.0% of goods handled in Mediterranean ports, while the corresponding figure
for European ports as a whole is 62.0%. Italian ports deal with approximately half of the goods handled in the
EU’s Mediterranean ports, and Spanish ports deal with 24.0%. The main European ports in the Mediterranean
are Marseille (FR), Algeciras (ES) and Valencia (ES).
From 2008 to 2009, the gross weight of goods handled by European ports in the Mediterranean fell dramatically
by 10.6%. During the same period, the gross weight of goods handled in the European Union as a whole fell more
markedly by 12.4% as a result of the economic crisis. However, the decline in activity in the Mediterranean’s
European ports varies somewhat. For example, activity was quite stable in Maltese ports (+0.1%) but fell by
19.3% in Slovenian ports and by 14.7% in Cypriot ports.

Black Sea ports In 2009, around 58 million tonnes of goods passed through the Black Sea to be handled in
the EU ports in this basin, 62.0% in Romanian ports and 38.0% in Bulgarian ports. The main EU ports in the
Black Sea basin are Constanta (RO) (50.0%) and Burgas (BG) (23.0%).
From 2008 to 2009, the gross weight of goods handled in these Black Sea ports fell sharply by 25.0%, i.e.
much more than the gross weight of goods handled in the European Union as a whole which fell by 12.4%.
During this period the gross weight fell by 18.0% in Bulgarian ports and 28.0% in Romanian ports. This was
in contrast to the previous period: from 2007 to 2008, this figure had increased by 4.3%, while it fell by 0.5%
in the European Union ports as a whole. This trend has also affected the structure of goods entering/exiting
the ports. For example, from 2008 to 2009, the drop in the gross weight of goods entering was particularly
significant (-39.0%). In 2008 the gross weight of goods entering the basin’s EU ports accounted for 60.0% of
the total goods handled, and in 2009 this percentage fell to 49.0%.

Short Sea Shipping (SSS)
Mediterranean In 2008, short sea shipping (see also Data sources and availability , Short sea shipping) of
goods totalled 1860.8 million tonnes for the European Union, including 592.1 million tonnes in the Mediterranean.
In 2008, in the Mediterranean, half of the goods "short shipped" were liquid bulk (including petroleum products), 16.0% dry bulk and 17.0% large containers.
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From 2007 to 2008, short sea shipping fared better in the Mediterranean than in the European Union as a
whole: it increased by 1.0% in the Mediterranean but declined by 0.2% for the European Union. However, the
trend varies according to the type of goods. For example, during this period, liquid bulk goods decreased by
0.3% in the Mediterranean but the weight of the goods transported in large containers increased by 4.9%.

Black Sea In 2008, short sea shipping of goods was 131.4 million tonnes in the Black Sea, accounting for
around 7.0% of the total EU SSS.
In 2008, in the Black Sea, short sea shipping involved mainly liquid bulk (65.0%) and dry bulk goods (21.0%).
From 2007 to 2008, in the Black Sea, the weight of liquid bulk fell more markedly (-5.2%) than in the European Union as a whole (-0.5%). However, because of the increase in freight in large containers (+51.5%) and
dry bulk goods (+19.5%) in this area, short sea shipping in the Black Sea grew by 1.3% overall.

Passenger shipping in the Mediterranean
In 2009, 212.4 million passengers embarked or disembarked in a EU Mediterranean port, accounting for more
than half (53.0%) of EU passenger seaborne traffic. In this sea area the main ports where passengers embark
and disembark are in Greece (42.0%) and in Italy (43.0%). The principal ports are Paloukia Salaminas (EL),
Perama (EL), Regio Calábria (IT), Piraeus (EL) and Messina (IT). Those using this mode of transport generally
make a crossing within the Mediterranean basin.
Between 2008 and 2009, the number of passengers in the EU Mediterranean ports decreased by 1.2%, while in
the same period the number of passengers in all European Union ports fell by 2.3%. However, this trend is not
consistent across all countries with Mediterranean coastlines. For example, the number of passengers in Italian
ports increased by 2.4% but the number in Spanish ports fell by 4.6%.
Passengers beginning or ending a cruise are also included among users of maritime transport. In 2009, these
cruise passengers accounted for approximately 3.0% of passenger traffic in Europe’s Mediterranean ports but
their relative significance varied considerably, accounting for all passenger traffic in Cyprus and 13.0% in Slovenia, but only 1.0% in Greece and 0.4% in Malta. However, in terms of volume, the breakdown of these passengers
is different: in 2009, 60.0% of cruise passengers departed or arrived in Italy, 27.0% in Spain and 8.0% in Greek
ports. The main ports of departure and destination for cruises in the Mediterranean are: Barcelona (ES), Napoli
(IT) and Genova (IT).
From 2008 to 2009, the number of cruise passengers in EU ports in the Mediterranean increased dramatically by 56.0%, mainly due to the increase of cruise passengers in Italy (+150.0%) and in French Mediterranean
ports (+15.0%). Nevertheless this trend is not consistent: the number of cruise passengers fell by 35.0% in
Cyprus and by 7.0% in Greece.

Fishing
Mediterranean Fishing is certainly one of the most prominent of the sectors which impact marine biological
resources.
In the Mediterranean, fishing is essentially carried out by the vessels of the countries bordering this basin.
On 1 January 2009, 38500 vessels were registered as active in the EU fleet register (see also Data sources and
availability , EU Fleet register) and were registered in a Mediterranean port, i.e. 45.0% of vessels in the European Union’s fishing fleet declared active on that date. Approximately 45.0% of these vessels were registered in
Greece and 35.0% in Italy. The fact that a vessel is registered in a Mediterranean port does not automatically
mean that it fishes exclusively in this basin. However, it may be assumed that this is the case for most of them,
given the catches recorded by Member States and also the size of these vessels: 82.0% of these vessels which are
registered in the Mediterranean are less than 12 metres long and therefore have quite a limited range, so they
are more appropriate for coastal fishing.
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Between 1 January 2008 and 1 January 2009, the number of vessels registered in a Mediterranean port fell
by 1.6%. However, this trend varies from country to country. For example, the number of Cypriot vessels
increased by 36.0% during this period but the corresponding figure fell for Malta (-18.0%) and Spain (-9.9%).
In 2008, European fisheries production (see also Data sources and availability , Catches of fishery products) in
the Mediterranean totalled 438100 tonnes for the EU Member States, of which 50.6% for Italy, 24.0% for Spain
and 19.5% for Greece. These catches were taken almost all by the Member States bordering this basin, with
the exception of Portugal, whose quantities were negligible. The total catches are distributed across the Central
(43.0%), Western (39.0%) and Eastern (18.0%) Mediterranean fishery regions. Member States generally tend to
fish off their own coast; therefore the majority of a country’s catches are taken in the fishing areas adjacent to it.
The most commonly fished species in the Mediterranean are: anchovy (16.0%), sardine (12.0%), venus clam
(6.0%) and hake (6.0%) as figure 8 shows.
At international level, the total volume of fishery products caught in the Mediterranean and the Black Sea
was estimated by the FAO in 2007 to be approximately 1581000 tonnes, of which 37.0% was caught by Turkey,
33.5% by the European Union, 9.5% by Algeria and 6.5% by Tunisia.

Black Sea Only two EU Member States, Bulgaria and Romania, fish in the Black Sea. These are also the only
Member States which have direct access to this basin. On 1 January 2009, almost 3000 vessels were registered
in the EU fleet register as active in a Black Sea port, of which only 15.0% in a Romanian port. The vessels
registered in a port in this basin account for approximately 3.0% of the EU fishing fleet declared as active on
that date. Almost all (96.0%) of the vessels in this fleet are less than 12 metres long.
Between 1 January 2008 and 1 January 2009, the number of vessels registered in a Black Sea port remained
stable.
In 2008, EU fisheries production in the Black Sea totalled 8100 tonnes of fishery products, 95.0% of which
was caught by Bulgaria.
The most commonly caught species in this basin are European sprat (56.0%) and sea snail (35.0%) (see figure
9).

Data sources and availability
Mediterranean basin: the Mediterranean Sea area comprises all the marine waters bounded to the west by
the Strait of Gibraltar and to the East by the Marmara Sea, Marmara Sea excluded.
142 EU coastal regions ( NUTS 3 see reference definition) border the Mediterranean Sea. These regions belong
to: Spain, France, Italy, Greece, Malta and Cyprus. These EU Mediterranean coastal regions include the Spanish region of Cadiz (partially bordering the Atlantic Ocean).
Black Sea basin: the Black Sea area comprises the Sea of Marmara, the Black Sea and the Sea of Azov.
5 EU coastal regions (NUTS 3 see reference definition) border the Black Sea. These regions belong to Bulgaria
and Romania.
EU-27: in tables and figures EU-27 includes coastal as well as non-coastal areas
EU fleet register: the Community Fishing Fleet Register, commonly called "Fleet Register", is an essential tool for the implementation and monitoring of the Common Fisheries Policy.
In accordance with Community legislation, the Fleet Register is a database where all fishing vessels flying
the flag of a Member State, and registered in a community territory, must be registered.
Catches of fishery products: the data refer to all Catches of fish, crustaceans, molluscs and other aquatic
organisms by species and fishing area for EU (in live weight equivalent of the landings).
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Maritime transport data: maritime transport is the carriage of goods and passengers by sea-going vessels, on voyages undertaken wholly or partly at sea. The data collected from National Statistical Authorities
are port statistics: information on goods handled in ports, passengers embarked and disembarked and vessel
traffic. The data collection is based on the terms of Directive ( 2009/42 ) of the European Parliament and of
the Council on statistical returns in respect of carriage of goods and passengers by sea.
Short sea shipping (SSS): short sea shipping, as covered in this publication, deals with the transport of
goods between ports in the EU-27 , Croatia and Norway on one hand, and ports situated in geographical Europe, on the Mediterranean and Black Seas on the other, i.e. ports in EU-27 countries, candidate countries
(Croatia and Turkey), EEA countries (Iceland and Norway), Baltic (Russia), Mediterranean (Albania, Algeria,
Bosnia-Herzegovina, Egypt, Israel, Lebanon, Libya, Montenegro, Morocco, West Bank / Gaza Strip, Syria, and
Tunisia) and Black Sea (Georgia, Moldova, Russia and Ukraine). This definition is derived from Commission
Communication COM (1999) 317 final of 29 June 1999 on the development of SSS in Europe (page 2). As a
result, SSS includes "feeder services": a short sea network between ports in order for the freight to be consolidated or redistributed to or from a deep-sea service in one of these ports (" hub ports ").
Mediterranean Sea for SSS:

• Spanish ports on the Mediterranean from Tarifa (excluded).
• French ports on the Mediterranean.
• All ports of Malta, Italy, Slovenia, Croatia, Bosnia-Herzegovina, Montenegro, Albania, Greece, Cyprus,
Syria, Lebanon, West Bank / Gaza Strip, Libya, Tunisia, Algeria and Gibraltar.
• Ports of Morocco, Egypt and Israel on the Mediterranean.
• Ports of Turkey on the Mediterranean (including the ports on the Bosporus).
Black Sea for SSS: the Black Sea ports excluding the ports on the Bosporus.
Employment : the employment data used in this publication come from the branch account (ESA95). These
data refer to total employment, i.e. both wage earners and self-employed.
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Context
In 2009, EU Mediterranean coastal regions (NUTS 3) housed 13.3% of the active population of the EU and EU
Mediterranean ports dealt with 28% of the gross weight of goods handled in all EU ports. EU Black Sea coastal
regions (NUTS 3) housed 0.4% of the active population of the EU and EU Black Sea ports dealt with 1.7% of
the gross weight of the goods handled in all EU ports.
The Mediterranean and the Black Sea are two almost closed sea basins bordering the European Union’s coasts.
As these basins are situated at the crossroads of several continents, they are also business and trading areas for
the Member States and particularly for the respective coastal states and their coastal regions.
This publication aims at presenting data in the framework of the EU Integrated Maritime Policy (IMP), using
the sea basin approach. This approach takes into account the activities and sectors developed in each EU basin
and in the coastal regions which border these sea areas.

Further Eurostat information
Publications
• The Mediterranean and Black Sea basins - Statistics in Focus 14/2011
• European port activity in 2009 hit by the general economic crisis - Statistics in Focus 65/2010
• Portrait of EU coastal regions - Statistics in focus 38/2010
• Short Sea Shipping of goods - Statistics in Focus 26/2010
• Nearly half of the population of EU countries with a sea border is located in coastal regions09 - Statistics
in Focus 47/2009
• Agricultural statistics - Main results 2008-09 - Pocketbook
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Main tables
• Regional Statistics
• Transport
• Fisheries

Database
• Regional statistics
• Transport
• Fisheries

Dedicated section
• Regions and cities
• Transport
• Fisheries

Other information
• COM(2009) 42 of 6 May 2009 on statistical returns in respect of carriage of goods and passengers by seaA new Animal Health Strategy for the European Union (2007-2013)
• COM(1999) 31 - Development of Short Sea Shipping in Europe: A dynamic alternative in a sustainable
transport chain - Second two-yearly progress report

Source data for tables and graphs on this page (MS Excel)
• List of EU-22 coastal regions - NUTS3 codes and regions names

See also
• Coastal region statistics
• Fishery statistics
• Labour markets at regional level
• Maritime ports freight and passenger statistics
• Maritime ports freight and passenger statistics
• Tourism statistics at regional level

Notes
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Impact of coastal maritime activities on the hinterland
Data from March 2011.Most recent data: Further Eurostat information, Main tables and Database .
Maritime service (impact) areas account for 79% of the population of the European Union (EU) coastal regions
( NUTS ) and cover 36% of their surface area. However, the share of the EU regional population living in
maritime service areas is highly dispersed.
The aim of this spatial analysis is to map the maritime service areas and to provide related sets of socioeconomic data referring to surface area and population. Thisarticle presents the method and data used during
the study and the first outputs. The outputs of this analysis will be used as part of the EU Integrated Maritime
Policy to define a socio-economic profile of the EU coastal regions and to highlight the inland impact of maritime
activities on different geographic scales.

Map 1: Share of the population of the EU regions living in maritime service areas - Source: Eurostat (Gisco
database)

Table 1: LAUs, population and surface area affected by maritime service areas in EU coastal regions - Source:
Eurostat (Gisco database)
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Map 2: Maritime service areas along the French coastline - Source: Eurostat (Gisco database)

Map 3: Share of the population and surface area lying wihin the maritime service areas along the French coast
- Source: Eurostat (Gisco database)
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Map 4: Share of population living within maritime service areas in regions of North-West France - Source:
Eurostat (Gisco database)

Map 5: Population living in maritime service areas and border of French coastal regions - Source: Eurostat
(Gisco database)
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Map 6: Maritime service areas in Denmark - Source: Eurostat (Gisco database)

Map 7: Share of the surface area of Danish regions covered by maritime service areas - Source: Eurostat (Gisco
database)
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Map 8: Maritime service area of the Italian port of Trieste - Source: Eurostat (Gisco database)

Map 9: Area of the LAUs covered by the maritime service area of the port of Trieste - Source: Eurostat (Gisco
database)

Figure 1: Commuting time by countries for one journey, 2005 - Source: Eurostat (Fourth Working Condition
Survey)
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Main statistical findings
Impact of maritime service areas on EU coastal regions
Basically, maritime service areas reflect the attractiveness and inland influence of the maritime activities located
along the European coast. They affect more than 26700 local administrative units ( LAU2 ) in EU coastal regions, account for 79% of their population and cover 36% of the surface area of these regions, as shown in Table
1. The specific shapes of these areas especially bring out the type of impact of maritime activities within or
beyond EU coastal regions. In particular, the outlines of the shapes can be highlighted and disseminated117 using
geographical information system (GIS) tools. Moreover, the structural variables such as the number of LAUs
affected and the percentage of the population or surface area covered by maritime service areas in EU coastal
regions reflect the scale of this impact.
Furthermore, these background and structural data can then be introduced into classification or multifactorial analyses, in order to assess more accurately variables such as employment and value added generated by
maritime activities in EU coastal regions on different geographic scales. The outputs can be used to study the
scope of the EU Integrated Maritime Policy.

Calculating the maritime service areas
The analysis started by calculating and delineating the maritime service areas. The study applied spatial
analysis tools using both geographical datasets and statistical information. The actual inputs for the spatial
analysis consisted of specific points along the coastline, the design and characteristics of the transport network
, commuting time and a classification of maritime ports. These inputs were considered for the EU as a whole.
The maritime service areas are the areas that can be reached within a given travelling time, starting from a
location at the coast and using the existing transport network. Map 2 shows one case: the maritime service
areas calculated and outlined along the coastline of North-West France.
From a geographical perspective, the maritime activities and interactions between the sea and coastal regions
are linked to points on the coast. These are referred to as ’ focal points ’ and can take the form either of single
points (e.g. ports) or of a sequence of points (e.g. sea resorts and coastal strip settlements). The analysis
uses more than ten thousand focal points, including one thousand ports ranked by size and all the settlements
located within one kilometre of the EU-27 coast.
The commuting time reflects the attractiveness and impact of the focal points. A longer commuting time
was applied for larger ports , assuming greater attractiveness and impact. Two travel time values were used,
one for large ports and another for smaller ports and coastal settlements. The commuting times were taken
from the EU Working conditions survey.
Moreover, the road transport network and its characteristics take accessibility and topography into account.

Impact of maritime service areas in a specific surface area
The output of the spatial analysis can be used in two approaches, which cover several fields.
The first approach can be used for studying the impact or attractiveness of the surrounding ports and coastal
settlements within a specific surface area, such as an LAU, a region, a country or another geographical level.
As Map 2 shows, the first field of the output contains the shapes of maritime service areas. The delineation of
the shapes may be used independently and take account of the administrative boundaries.
The second field of output is the structural indicator of population estimated for the territorial classification. First, the share of the population of each LAU living in the service areas was assumed to be equal to the
percentage of the surface area of the LAU covered by the maritime service areas.
Based on this assumption, Map 3 shows both the percentages of the population and the area of the LAU
that lie within the maritime service areas.
117
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The next step compared the population living in the maritime service areas with the regional population
(NUTS3). As Map 4 shows, more than 90% of the population of the French coastal region of Finistère live in
maritime service areas. Using the same method, the indicator can also be estimated for the set of EU coastal
regions by country, as in Table 1, or at different levels of the territorial classification (NUTS).
The output of the analysis can be used to compare the delineation of the maritime service areas, the share
of the population affected and the regional boundaries. As Map 5 shows, most of the population of the French
region of Loire-Atlantique live in maritime service areas and the maritime service areas extend beyond that
region. This is mainly due to the attractiveness of Nantes-Saint-Nazaire and the good transport network. However, in the adjacent French region of Morbihan the maritime service areas and the population affected extend
along the coastline.
Lastly, the third field of output is the structural indicator of surface area. These indicators can be used
independently to delineate the shape of the administrative boundaries. As Map 6 shows, in Denmark maritime
service areas cover almost the entire country. However, some areas are still not covered and the image clearly
shows that the maritime service areas are not entirely dependent on their proximity to the sea. At regional
level, Map 7 shows that 68% of the region of Vestjylland is covered by maritime service areas and as much as
98% of the region of Østjylland.

Maritime service areas of a specific port
This second approach can be used to study the impact of a single port or of a single interaction point on the
surrounding areas. This dual approach also provides information on three fields: shape delineation and the two
structural indicators of population by administrative units and surface area.
Among other things, the analysis provides information on the service areas of the individual EU27 maritime
transport ports. Maritime ports, in particular ports for maritime transport, play a vital role in maritime impact.
Ports are intrinsic part of the maritime and most maritime industries are concentrated in their vicinity. They
also contribute to the economy of coastal regions and participate in maritime trade.
In order to estimate the influence of individual maritime ports, the spatial analysis provides data on the service
areas of all ports covered by the study.
As Maps 8 and 9 show, the maritime service area of the Italian port of Trieste is relatively large. Its surface area is approximately 3000 km² and encompasses 77 LAUs in the EU, including 17 beyond the national
border. The maritime service area of the port of Trieste could be used to estimate the impact on the population
and the surface area coverage extending beyond Italy’s national boundaries on several administrative levels and
geographical scales.
This output will be used to analyse the ports and, in particular, to determine, outline and evaluate the employment areas and their attractiveness.

Maritime service areas are linked to the importance of maritime ports
The importance of the maritime ports dataset lies, in particular, in the port classification. The classification
is based on characteristics such as traffic type and traffic intensity, i.e. the gross weight of goods handled and
number of passengers who embarked or disembarked in the ports.
Following analysis of these characteristics, for the purposes of this study the ports were grouped into two
categories: large ports and smaller ports . It was assumed that the large ports in this classification would be
more attractive and have a greater inland impact than the smaller ports.
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Using commuting time and the road transport network
The travel time and transport network determine the lengths of the journeys that delineate the shape and extent
of the service areas. For the purposes of this analysis, the commuting time and road transport network are
assumed to determine the extent of spatial distribution of the population and the areas involved in and affected
by maritime activities. Both these factors have a strong impact on employment patterns and the attractiveness
and shape of service areas. Given that the ultimate aim of the analysis is to evaluate the socio-economic impact
of the maritime activities, the travel time values used are based on commuting time data and road transport
network characteristics.
The Fourth Survey of Working Conditions (in 2007) provides the commuting time data for EU27. According to the results of this survey, workers in EU27 spend an average of 42 minutes every day travelling to and
from work, which equals 21 minutes each way. The results show greater variability within countries (e.g. 85%
in Bulgaria) than between countries (around 10%). According to this survey and other sources, the commuting
time depends mainly on the size and attractiveness of the city and on the level of urbanisation at the start and
end points of the journey. The variability of commuting time is also due to the shape and characteristics of
road transport, such as size and speed limits. The Tele Atlas MultiNet10 provides information on the shape of
the transport network and characteristics such as speed limits.
Consequently, different commuting times are applied, depending on the port’s size, and local variability is
assessed on the basis of the transport network.
Two values are used for the travel time derived from the EU27 commuting time data, depending on the size of
the port, i.e. 45 minutes for large ports and 20 minutes for smaller ports and coastal settlements. The purpose
of the study is to provide the information in the most harmonised way across EU27. These two values are
therefore used uniformly to calculate all service areas. However, the local characteristics were also taken into
account by considering the transport network.

Data sources and availability
The download procedure to access geographical information will be explained through the GISCO portal . The
file of the shapes of maritime service areas can be extracted from the service areas zip file .

Further Eurostat information
Publications
• Maritime service areas - Statistics in focus 41/2011

Dedicated section
• GISCO: Geographical information and maps

External links
• Eurofound - Fourth Working Conditions Survey

See also
• Coastal region statistics
• Maritime ports freight and passenger statistics
• Maritime transport statistics - short sea shipping of goods
• Mediterranean and Black Sea coastal region statistics
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Land cover and land use statistics at regional level
Data from March 2011, most recent data: Further Eurostat information, Main tables and Database .

Map 1: Artificial areas as share of land cover, by NUTS 2 regions, 2009 (in% of the total area of the region) Source: Eurostat (lan_lcv_art)
Eurostat has drawn up land use and land cover statistics to NUTS level 2 on the basis of the data collected on
these points. The LUCAS microdata for each single point are freely available on the Eurostat website .
This article presents regional data on land cover and land use from different perspectives. In addition to
data on pure land cover and land use, there are maps that combine land cover and land use and depict landscape diversity analyses.
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Main statistical findings

Map 2: Residential, economic and infrastructure-related areas as share of land use, by NUTS 2 regions, 2009
(in% of the total area of the region) - Source: Eurostat (lan_lu_ovw)
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Map 3: Cropland as share of land cover, by NUTS 2 regions, 2009 (in% of the total area of the region) - Source:
Eurostat (lan_lcv_ovw)
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Map 4: Grassland in agricultural use as share of land cover, by NUTS 2 regions, 2009 (in% of the total area of
the region) - Source: Eurostat (lan_lcv_grs)
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Map 5: Woodland as share of land cover, by NUTS 2 regions, 2009 (in% of the total area of the region) - Source:
Eurostat (lan_lcv_woo)
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Map 6: Landscape diversity expressed as Shannon Evenness Index, by NUTS 2 regions, 2009 - Source: Eurostat
(lan_lcs_sei)
Most biological and human activities are land-based. Land is accounted for in two ways: as biogeographical
land cover and as socioeconomic land use. Land cover indicates the visible surface of land (e.g. crops, grass,
water, broad-leaved forest or built-up area). Land use indicates the socioeconomic purpose for which the land
is used (e.g. agriculture, forestry, recreation or residential use). Data on land cover and land use are essential
for observing and managing a range of key environmental and socioeconomic trends, many of which are linked
to the sustainable use of resources and climate change .
In one of its land data collection systems, Eurostat collects land cover and land use data in the field through
an area frame survey called LUCAS. It was launched in spring/autumn 2009 simultaneously in 23 EU countries. Bulgaria, Cyprus, Malta and Romania were not covered by the 2009 survey. Field surveyors visited the
identified points and collected information on land cover, land use and selected agroenvironmental indicators
for 234700 points distributed among 23 Member States. Landscape diversity was recorded along a 250 m-long
line eastwards from each point (the LUCAS transect ). Each visit was documented by numerous photographs,
which form an important part of the LUCAS dataset, especially in terms of landscape description.

Artificial areas
Artificial areas include built-up areas and unbuilt surfaced areas such as transport networks and associated
areas. Artificial areas dominate the landscape in cities and towns. At the level of the 23 Member States, 4.3%
of all land is covered by buildings and transport features. At regional level, Europe’s diversity becomes evident.
Map 1 gives an overview of the distribution of artificial areas in the 23 Member States. The highest share of
artificial areas is found in Inner London, where 80% of land is either built up or devoted to transport networks.
Even in Outer London, almost 60% of the land is artificial.
Many large city regions such as Greater Manchester, Praha, Bremen, Wien, Berlin and Hamburg have between 25% and 45% of their land covered by buildings and surfaced areas. These cities appear very compact
because NUTS 2 regions are defined as a relatively small area around the city itself, unlike in many other
metropolises such as Paris. The actual urban structure also appears to be quite dense.
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Outside the large urban agglomerations, the most densely built-up regions are located in the Benelux countries
, southern and central England, the Ruhr area in Germany, Attiki in Greece, Northern Italy and Île de France.
All these regions have long industrial traditions or include a metropolis with a large number of inhabitants.
This has paved the way for dense urbanisation, which is reflected in the high share of artificial areas. Another
clearly visible trend is that coastal regions, even at NUTS level 2, are more densely built up and have more
transport networks than areas inland, particularly in Spain and France.
The other extreme is northern Finland, Sweden and the Highlands and Islands in Scotland. In these parts
of Europe, the share of artificial cover is below 1% of all land. The Baltic States and large parts of ex-socialist
countries in central and eastern Europe are also predominantly rural and sparsely populated.

More than 8.8% of EU land used for residential, commercial and industrial purposes
An analysis of the socioeconomic use of land gives a more dynamic view. Map 2 shows the distribution of industrial, service and infrastructure-related areas and residential land in Europe, with the exclusion of recreational,
leisure and sport-related areas.
The socioeconomic use of land reflects to a large extent the physical land cover, but there are some differences. For example, land use for residential, commercial and industrial purposes differs from land covered by
built-up and other artificial areas because some areas covered by vegetation and/or water are used for residential purposes (gardens, parks, small ponds, etc.). For these reasons, the same regions have high shares of both
artificial land and land used for residential, commercial and industrial purposes. At EU level, 8.8% of land is
used for residential, commercial and industrial purposes.
The most intensively used areas for these purposes are London (89.4% in Inner London, 72.1% in Outer London), Région de Bruxelles-Capitale/Brussels Hoofdstedelijk Gewest, Greater Manchester, Praha, Bremen, Wien,
Berlin and Hamburg, all of which have over 40% of the land used for residential, commercial and industrial
purposes.

Cropland covers Europe evenly
Map 3 shows the share of land covered by cultivated areas118 in the 23 EU Member States. Cropland represents
more than an eighth of the total area in most parts of Europe (although with different concentrations), with the
only exceptions being very remote areas (northern regions in Finland, Sweden, United Kingdom and Ireland),
large cities and mountainous areas.
The largest share of cultivated areas (between 45% and 68% of the NUTS 2 regions) is in regions of eastern and
central European countries, such as Hungary, the Czech Republic and Poland, where very large collective farming is still practised, in northern parts of France (Picardie, Nord- Pas-de-Calais, Haute- and Basse-Normandie
and Poitou-Charentes), eastern England, some regions of Germany (Leipzig, Sachsen-Anhalt, Hannover), Puglia
and Sicilia in Italy and Denmark. All these regions have fertile lands and a long tradition of agriculture, which
explains the significant share of croplands.

Grasslands maintain Europe’s livestock farming
Map 4 shows the grasslands used for agricultural purposes. They are mainly concentrated in regions with less
fertile soils and where forests have been either cut during the past centuries to fuel economic growth or disappeared due to climate factors. This is the case in Ireland, most of the United Kingdom (except eastern parts)
and the Netherlands. Grassland used for agricultural purposes directly reflects the intensity of livestock farming.
In France, the cheese and meat-producing regions of Auvergne and Limousin are very heavily dominated by
grassland.
Areas with a relatively low share of grassland in agricultural use are located in harsher climate conditions,
118 Permanent
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some in northern and others in southern Europe. In Greece and in eastern and southern Spain (Andalucía,
Comunidad Valenciana, Cataluña and Région de Murcia), the climate is too arid for natural grasslands. The
land is dominated more by shrubs. Finland and Sweden have very few agricultural grasslands.

Forests and woodlands dominate the European landscape
Woodlands are the most common land cover type in Europe with a 39% share, covering over 15% of the land
in most regions of Europe (Map 5). The few exceptions (less than a seventh woodland) include Ireland, most
parts of England, coastal areas of the Netherlands and Belgium, Puglia and Sicilia in Italy, the island of Kriti in
Greece, the north-west costal regions of France (Pays de la Loire, Basse-Normandie and Nord - Pas-de-Calais)
and the Hamburg and Schleswig-Holstein regions in northern Germany.
In most regions in Finland, Sweden and Slovenia, more than 50% of land is covered by woodland. The Baltic
States are also dominated by forests. Large forest areas are a typical landscape feature in northern Europe and
mountainous regions are usually covered by woodland. Typical examples are all regions in the Alps (France,
Germany, Austria and Slovenia), the mountains in Greece, the Apennines (Italy), Pyrénées (Spain and France)
and the Ardennes (Belgium). Central and south-western parts of Germany and most of Portugal are also rich
in woodland.

European landscapes are diverse
Landscape is composed of the terrain, the land cover texture and visible features, such as trees and buildings.
Giving a definition of landscape that describes its status and changes is a challenging task. Landscape is not
only a mixture of the above elements but it also stems from perceptions and is scale dependent. The LUCAS
data enable regional-level comparisons to be made of specific aspects of the landscape. One is the degree of
variation of land cover types. This can be measured by the number of different land cover categories in the
LUCAS 250 m transect and summarised using the Shannon evenness index (SEI) .
As Map 6 shows, areas with high diversity are generally found in countries with mountainous or hilly areas. Slovenia, Portugal, Austria, Italy and Luxembourg score highly on land cover variance measured by the
SEI. Relatively homogeneous countries, which have a strong dominance of one land cover type, typically have
a low SEI value in landscape diversity. Examples are the United Kingdom and Ireland, which are dominated
by grasslands, and Finland and Estonia, which are covered largely by woodlands. Countries close to the EU
average value of SEI (Germany, Spain, France and Poland) have a balanced mixture with no clear dominant
land cover type.
The SEI computed at NUTS level 2 shows that four out of five regions in Portugal rank amongst the top
25%, as do three out of five Danish regions, six out of nine Austrian regions and eight out of the 11 Belgian
regions. In Denmark and Belgium, land cover patches (particularly cropland) seem to be smaller than the
European average and they often alternate with other types of land cover. This gives high landscape diversity
in these regions. Italy and France are crossed from north to south by a strip of regions with a highly diverse
landscape. In Italy, the line mainly follows the Apennine Mountains. In France, a combination of reasons seems
to underpin landscape diversity in western regions. In the north (Bretagne), rather diverse land use leads to
analogous diversity in the landscape. In the south (Midi-Pyrénées), diversity is more directly linked to the
orography of the land.
At the lower (25%) end of the distribution of the SEI are the Irish regions and 24 of the 37 regions of the
United Kingdom, six of which are among the 10 EU regions with the lowest SEI value.

Conclusions
An analysis of land cover and land use shows that Europe is a very rich and diverse continent. The regional
composition of land cover and the land use mosaic are influenced by many biogeographical and socioeconomic
factors. Natural and climatic factors form the basis for land cover by setting the boundaries within which
different land cover types coexist in regional patterns. Land cover is also the basis for socioeconomic activities
and hence influences land use in the area. Land cover and land use are in constant interaction.
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Some conclusions can be drawn from analysing land cover, land use and landscape indicators in this chapter:

• Finland and central and northern Sweden are so homogeneous according to all use indicators that it can be
concluded that they are examples of sparsely populated northern European forest-dominated areas where
the role of agriculture is much less visible in land cover, land use and landscape than in other regions.
• Ireland and the UK form the second clearly distinguishable area. They are largely dominated by grasslands
and have very little woodland. A much higher population density, strong industrial traditions and cropbased agriculture make England a clearly distinct region.
• The distribution of cropland, woodland and grassland and the landscape diversity of the rest of the
analysed area are so heterogeneous that it is more difficult to identify large and distinct cross-border
areas.
• The Benelux countries and the Ruhr area in Germany can be identified as a concentration of high population density with large areas devoted to economic activity and infrastructure due to the intensity of
built-up areas and economic infrastructure and residential use.
• Countries in central and eastern Europe have fewer artificial areas and areas devoted to economic infrastructure and services.

Data sources and availability
The LUCAS Survey 2009, a multipurpose platform for land cover and land use.
Eurostat database: LAN.
The LUCAS (Land Use/Cover Statistical Area Frame Survey) survey is a field survey based on an area-frame
sampling scheme. Data on land cover and land use are collected and landscape photographs are taken to detect
any changes to land cover/use or to European landscapes. Moreover, the transect, a 250 m walk along which
linear elements and land cover changes are recorded, is used in the landscape analysis.
Eurostat carried out a large LUCAS campaign in 2009, covering 23 countries (EU-27 minus Bulgaria, Cyprus,
Malta and Romania). It collected data on the ground on land cover, land use and landscape diversity at approximately 234700 points119 . These points were selected from a standard 2 km grid with in total 1 million
points all over the EU. The land cover and the visible land use data were classified according to the harmonised
LUCAS land cover and land use nomenclatures. The resulting dataset is unique as it is fully harmonised and
comparable with the same definitions and methodology among Member States.
These data were published for the first time by Eurostat, the statistical office of the European Union, and
are freely available to users.
More detailed information can be found on the Eurostat website.

Context
Land is the basis for most biological and human activities on the earth. Agriculture, forestry, industries, transport, housing and other services all use land as a natural and/or an economic resource. Land is also an integral
part of ecosystems and indispensable for biodiversity, carbon cycle, etc. Therefore harmonised and reliable data
and information on land cover/use status and changes are crucial for various policy sectors and stakeholders.
The LUCAS survey is part of the Eurostat work programme. The next survey will take place in 2012.

119 Bulgaria and Romania were surveyed in 2008 in a pilot LUCAS survey and Cyprus and Malta were excluded from the sample
for methodological reasons.
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Further Eurostat information
Publications
• Agriculture and fishery statistics - Main results - 2009-10 - Pocketbook - 2011 edition
• Diversified landscape structure in the EU Member States - Statistics in focus 21/2011
• Regional yearbook 2011 - chapter 12

Database
• LUCAS - Land cover and Land use , see:
Land Cover (lan_lcv)
Land Use (lan_lu)
Landscape indicators (lan_lcs)

Dedicated section
• LUCAS - Land cover/use statistics

Methodology / Metadata
• LUCAS Methodology
• LUCAS Metadata

Source data for tables, figures and maps on this page (MS Excel)
• Chapter 12 - Land cover and Land use

See also
• Land cover, land use and landscape
• Landscape structure indicators from LUCAS

Notes
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Land cover, land use and landscape
Data from September 2011. Most recent data: Further Eurostat information, Main tables and Database .

Figure 1: Main land cover by land cover type, EU, 2009 (1)(% of total area) - Source: Eurostat (lan_lcv)

Figure 2: Main land cover by land cover type, 2009(% of total area) - Source: Eurostat (lan_lcv)

Figure 3: Main land use by land use type, EU, 2009 (1)(% of total area) - Source: Eurostat (lan_lu)
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Figure 4: Primary land use by land use type, 2009(% of total area) - Source: Eurostat (lan_lu)

Figure 5: Land cover richness indicator - average number of different land cover types in a 250m transect, 2009
(1)(number) - Source: Eurostat (lan_lcs_ric)

Figure 6: Average number of green linear structural elements in a 250m transect, 2009 (1)(number) - Source:
Eurostat (lan_lcs_str)
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Figure 7: Average number of different linear dissecting elements in a 250m transect, 2009 (1)(number) - Source:
Eurostat (lan_lcs_diss)
This article presents statistical data on land cover, land use and landscapes for 23 Member States of the European Union (EU) ; Bulgaria, Cyprus, Malta and Romania are not covered and not included in the EU totals
and averages. The data were gathered as part of the Land use/cover area frame survey, or LUCAS , conducted
during the summer of 2009. LUCAS is the largest harmonised land survey implemented in the EU.
Land is the basis for most biological and human activities on Earth. Agriculture, forestry, industries, transport,
housing and other services use land as a natural and/or an economic resource. Land is also an integral part of
ecosystems and indispensable for biodiversity and the carbon cycle.
Land can be divided into two interlinked concepts:

• land cover refers to the bio-physical coverage of land (for example, crops, grass, broad-leaved forest, or
built-up area);
• land use indicates the socio-economic use of land (for example, agriculture, forestry, recreation or residential use).
Land cover and land use data forms the basis for spatial and territorial analyses which are increasingly important for:

• the planning and management of agricultural, forest, wetland, water and urban areas;
• nature, biodiversity and soil protection, and;
• the prevention and mitigation of natural hazards and climate change .

Main statistical findings
Land cover
Forests and other wooded areas occupied 39.1% of the total area of the EU in 2009, cropland nearly a quarter
(24.2%) of the area and grassland almost one fifth (19.5%), while built-up and other artificial areas, such as
roads and railways, accounted for 4.3% of the total area (see Figure 1).
Land cover varies in a significant way between countries located on the one hand in southern and northern
Europe and on the other hand in western and eastern Europe. Woodland was the prevailing land cover in
northern parts of Europe in 2009 and for a number of countries whose typography is dominated by mountains
and hilly areas (see Figure 2). The share of woodland in the total area exceeded 60% in Finland, Sweden and
Slovenia (Alpine); it was over 50% in Estonia and Latvia and over 40% in Austria (Alpine), Slovakia (the Tatra
mountains) and Portugal (Sistema Central). Woodland and forests in these countries have traditionally been
very important ecologically, economically and socio-culturally.
Cropland (including both arable land and permanent crops) covered, on average, some 24.2% of the total
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area of the EU in 2009. Denmark and Hungary were the countries that reported the highest proportion of their
total area covered by cropland, its share rising close to 50%. In most of the remaining Member States, the
share of cropland was between 17% and 35% of overall land cover. At the bottom end of the range, cropland
accounted for between 11% and 12% of the total area in Latvia, Estonia and Slovenia, while the lowest shares
were recorded in Finland (6.0%), Ireland (5.0%) and Sweden (4.5%).
Natural and agricultural grasslands dominate the landscape in Ireland, the United Kingdom and the Netherlands. In Ireland almost two thirds (64.1%) of the country was covered by grassland in 2009, while the corresponding shares in the United Kingdom and the Netherlands were 42.4% and 37.4% respectively. In most of
the remaining Member States for which data are available, the share of grassland in the total area was between
18% and 33%. However, there were six countries below this threshold: four of them (Italy, Spain, Portugal and
Greece) were from southern Europe where rainfall levels are relatively low; the other two countries were Sweden
and Finland, where grass covered less than 5% of the total area.
Shrubland is a typical land cover feature of hot and arid countries such as Greece, Portugal and Spain; on
the other hand, shrubland is also prevalent on the moors and heathlands of northern areas of the United Kingdom and parts of Ireland, as well as in transitional areas between forests and tundra in Sweden; these were
the only Member States to report that shrubland accounted for a higher share of their total area than the EU
average (5.6%).
Artificial land composed 4.3% of the total area of the EU in 2009. The Benelux countries had the highest
proportions of built-up areas: this was particularly true in the Netherlands (which is densely populated), where
artificial land accounted for 13.2% of the total area. The four largest EU Member States in terms of population
(Germany, France, Italy and the United Kingdom) also reported a higher than average share of artificial land.
On average 1.8% of the EU was covered by wetlands and 3.4% by inland water areas in 2009. Wetland is
typically found along lakesides and in coastal areas, as well as in the form of bogs. The relative scarcity of
wetlands and their importance as a habitat for various animal species (in particular, birds) often results in
wetlands becoming protected areas. Sweden, Finland, Ireland and Estonia reported the highest proportions (in
excess of 5%) of their total area accounted for by wetlands; the majority of the remaining Member States had
less than 1% of their total area classified as wetlands. Inland water areas, such as lakes or rivers, covered 3.4%
of the EU in 2009. This average was highly influenced by three Member States – the Netherlands (where 11.0%
of the total area was inland water areas), Finland (10.2%) and Sweden (9.1%). The former is characterised by
artificial lakes, several large rivers that enter the North Sea and numerous canals, while the two Nordic countries
have hundreds of thousands of inland lakes.
Bare land (areas with no dominant vegetation cover) is relatively uncommon in the EU, accounting for an
average of 1.9% of the total area in 2009. Spain and Portugal (5.2% and 4.0%) recorded the highest shares of
bare land.

Land use
Agricultural land use is the most common primary120 land use category in the EU; it accounted for 43% of the
total area in 2009 (see Figure 3). Areas used for forestry covered 29.8% of the EU’s land area, while 5.0% was
used for services, residential and recreational purposes. Industrial, transport, energy production and mining
purposes claimed a further 3.4%, leaving a residual category accounting for the remaining 18.8% of land; this
was used, among others, for hunting and fishing, was under protection, or had no visible121 use.
Land in agricultural use encompasses various land cover types: the most common are arable land, permanent crops and grassland. Small portions of other land cover types can also be in agricultural use, such as
artificial land (for example farm buildings, roads) and water (for example irrigation ponds). In 14 out of 23
EU Member States, more than half of the land area was used for agricultural purposes in 2009 (see Figure 4).
The highest share of agricultural land was recorded in Ireland (73.2%), while the United Kingdom, Denmark
and Hungary each reported shares of more than 60%. In Finland and Sweden agriculture played a minor role
in terms of land use, accounting for less than 10% of the total land area in both of these Member States.
120 The same area can be used in parallel for many purposes (for example, a forest can be used for forestry, hunting and recreation);
the statistics presented are based on the primary use.
121 The LUCAS survey is based on field visits; land use is determined on the basis of visible signs of land use.
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Unsurprisingly, forestry was often the dominant land use in those Member States which had a high degree
of woodland land cover. However, not all of this land is used for forestry, with alternative land uses including
recreation, hunting, protected areas, or no visible use. In Finland, Sweden and Slovenia more than 50% of the
total land area was used for forestry purposes, a share that fell to below 10% in Ireland, the United Kingdom,
and particularly the Netherlands (3.1%).
Industry, mining and transport (which includes also energy production, waste treatment and storage as well as
construction activities) occupied 3.4% of the EU’s territory in 2009. The most common use, among the various
sub-categories, was for transport, which averaged some 70% of the total land use within this category; some
11% of the total for this category was accounted for by mining. The highest share of industry, mining and
transport in total land use was found in the Netherlands, where 12.2% of land was used for these purposes. The
very high share in the Netherlands may be linked to a high density transport network and to large storage areas
for ports and logistical services. The share of mining (which includes quarrying and the extraction of peat) in
land use was relatively high in Austria, Estonia, Finland, Ireland and Latvia.
Commerce (distributive trades), community services, recreational and residential areas covered 5% of the EU’s
land area in 2009. Approximately half of this total in the EU was devoted to residential areas, 30% to recreational
purposes, 10% to community services, and less than 5% to commerce. The share of commerce, community services, recreational and residential areas rose to above 10% of the total area in Finland and Sweden, mainly due
to larger than average areas for recreational purposes, with forest areas close to cities and towns often used for
recreational purposes in these Member States.
Almost 20% of the land in the EU in 2009 was used for other purposes or there was no visible use of the
land. The most common economic uses were for fishing and hunting. However, large areas of land are excluded
from any socio-economic use – for example, as a result of being in protected areas where socio-economic activities are either completely forbidden or heavily restricted; there are also remote or otherwise difficultly accessible
areas which have not attracted socio-economic activities.

Landscape
The heterogeneity of land cover and the presence of linear features such as hedges, lines of trees, roads, railways,
rivers and irrigation channels are two important elements characterising landscape structures. Some countries
have large continuous areas of the same land cover, while others have a diversified mosaic of land cover elements.
As Figure 5 shows, Slovenia, Portugal, Austria, Luxembourg, Denmark and Italy had a relatively high level of
land cover diversity, characterised by a varied land cover mosaic composed of different small land cover patches.
In Ireland, the United Kingdom, Estonia and Hungary the landscape was dominated by larger areas composed
of the same land cover type.
Structural linear green elements portray the joint role of nature and mankind in shaping the countryside.
Irish landscapes, which rank lowest in terms of land cover diversity, had the second highest number of green
linear features (see Figure 6). Other countries where the landscape was characterised by a high variety of green
linear elements included the Netherlands and France. In Slovakia, Hungary, Sweden, the Czech Republic and
Lithuania the landscape was characterised as having relatively few structural green elements.
The density of man-made linear elements, which have a dissecting nature (such as roads, railways and aerial cables) is closely linked to population and infrastructure developments. Countries with relatively high population
densities and which act as transit countries, such as Belgium and Luxembourg, had a relatively high number of
man-made infrastructure related dissection elements (see Figure 7); this was also the case in Slovenia, Portugal
and France (where the population was concentrated in particular areas). At the opposite end of the scale, the
Baltic States, Sweden, Finland and most eastern European Member States often reported a relatively low level
of man-made linear elements, with natural land cover types prevailing.

Data sources and availability
LUCAS is a field survey based on an area-frame sampling scheme carried out by Eurostat. Data on land cover
and land use are collected and landscape photographs are taken to detect any changes to land cover/use or to
European landscapes. The transect, a 250-meter walk along which linear elements and land cover changes are
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recorded, is used for landscape analysis.
Eurostat carried out a large LUCAS campaign in 2009, covering 23 countries in the EU (Bulgaria, Cyprus,
Malta and Romania were excluded). Data on land cover, land use and landscape diversity were collected for
approximately 234700 points. These points were selected from a standard 2 km grid from a total of one million
points all over the EU. The land cover and the visible land use data were classified according to the harmonised
LUCAS land cover and land use nomenclatures.
The LUCAS data set provides the basis for harmonised land cover/use statistics at European level. The
data set is unique as it is comparable in terms of definitions and methodology. The data for the 2009 reference
period were the first to be published by Eurostat and were released free-of-charge to users.

Context
Europe is composed of a myriad of different landscapes and land uses that reflect historical changes. While
these are somewhat difficult to see on a day-to-day basis, on-going processes continually alter landscapes and
the environment. Often the changes taking place may be linked to tensions arising from the conflict between
the demand for more resources and infrastructure improvements on the one hand, and biodiversity and space
on the other.
Land use and land cover data are important for an understanding of how environmental systems function,
and their assessment over time provides a means for assessing the impact that any changes in land use may
have on biodiversity and ecosystems.
Land use change is often considered to be a primary driver for changes in biodiversity and ecosystems. In
recent years some of the most important land use changes have included: a decline in agricultural land use (as
crop yields continue to rise); an increase in urban areas (arising from population and economic change); and a
gradual increase in forest land areas (in part, driven by the need to meet global environmental commitments
in relation to climate change). The development of roads, motorways, railways, intensive agriculture and urban
developments has led to Europe’s landscape being increasingly broken up into small pieces. This pattern of
fragmentation has the potential to affect levels of biodiversity and could result in negative impacts on flora and
fauna.

Further Eurostat information
Publications
• Diversified landscape structure in the EU Member States - Issue number 21/2011
• New insight into land cover and land use in Europe - Issue number 33/2008

Database
• Land cover and land use, landscape (LUCAS) , see: land cover:Land use:Landscape indicators

Dedicated section
• LUCAS - Land cover/use statistics

Methodology / Metadata
• Land cover and land use, landscape (LUCAS) (ESMS metadata file - ESMS code, e.g. lan_esms)

Source data for tables and figures (MS Excel)
• Land cover, land use and landscape: tables and figures
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External links
• CORINE land cover data
• DG Environment
• European Environment Agency

See also
• Agri-environmental statistics
• Biodiversity statistics
• Forestry statistics
• Landscape structure indicators from LUCAS
• LUCAS — a multi-purpose land use survey

Notes
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Landscape structure indicators from LUCAS
Data from November 2010, most recent data: Further Eurostat information, Main tables and Database .
The heterogeneity of land cover and the presence of linear features are two key elements characterising landscape
structures. This article takes a look at results from the 2009 Land use/cover area frame survey (LUCAS) for
the European Union (EU) showing clear distinctions among countries and how varied the European territory is
in many respects.
Four main typologies of countries with a different degree of land cover diversity and landscape patterns can be
identified:

• countries with a high diversity generally characterised by the significant presence of mountainous or hilly
areas;
• largely homogeneous countries with a strong predominance of grassland;
• countries rich in forests, quite homogeneous with a diversity score below the EU average;
• countries with a diversity score within a range of 5% from the EU average which share the same kind of
land cover composition122 .

Figure 1: Land cover richness indicator - average number of different land cover types in a 250 m transect, by
country, 2009 - Source: Eurostat (lan_lcs_ric)

Main statistical findings

Figure 2: Example of transect information in LUCAS survey
122 Around 33% cropland, 33% woodland and 25% grassland and shrubland as taken from results of EU land cover and use
published for the first time - see Eurostat news release 145/2010 of 4 October 2010.
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Figure 3: Transects with single land cover and with 4 or more cover types, percentage share, by country, 2009
- Source: Eurostat (lan_lcv_ovw)

Figure 4: Shannon evenness index, by country, 2009 - Source: Eurostat (lan_lcs_sei)
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Map 1: Landscape diversity expressed as Shannon evenness index, by NUTS 2 regions, 2009 - Source: Eurostat
(lan_lcs_sei)

Figure 5: Structural linear elements (SLE), by country, proportion of transects with at least one SLE and
average number of SLE, average of 23 LUCAS countries = 100, 2009 - Source: Eurostat (lan_lcs_str)
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Figure 6: Dissection linear elements (DLE), by country, proportion of transects with at least one DLE and
average number of DLE, average of 23 LUCAS countries = 100, 2009 - Source: Eurostat (lan_lcs_diss)

Figure 7: Countries by average number of dissection elements and richness, 2009 - Source:
(lan_lcs_ric) and (lan_lcs_diss)
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Figure 8: Countries by average number of structural elements and richness, 2009 - Source:
(lan_lcs_str) and (lan_lcs_ric)

Eurostat

Diversified landscape structure in the EU Member States - Landscape indicators from the LUCAS 2009 survey

What is landscape and how could landscape structure be measured?
There is no official definition of landscape. Landscape has a transversal nature; it is based on the combination
of natural features (relief, soil type, water availability, climate, biological diversity) and cultural features (human intervention through agriculture, forestry, rural policies, construction and economic pressures). Landscape
structure refers to the spatial organisation or arrangement of the landscape elements. Composition of land cover
and presence of linear features are elements shaping the landscape.
Landscape structure is too complex to be described by a single indicator. It is therefore necessary to interpret
various indices jointly within a regional context. The structure of EU landscape is analysed taking into account
the following elements: landscape diversity, importance of linear features and landscape degree of fragmentation.
The resulting indicators, i.e. richness (number of different types of land cover), diversity (relative abundance
of different land cover types) and fragmentation (presence of structural and dissection elements) are derived
by transect information from the 2009 LUCAS campaign. In the transect, land cover transition and the linear
features are recorded in the sequence of their appearance. For a given point, a transect may look like the
example in Figure 2.

Land cover richness
A direct measure of the degree of homogeneity or heterogeneity in terms of the physical coverage of the land
can be drawn by the number of different land cover types observed in each of the transects surveyed. This index
of “richness” is portrayed in Figure 1 for the 23 EU countries covered by the LUCAS survey in 2009. A certain
degree of complexity in the landscape structure can be observed as, on average, 2.3 different types of land cover
are detected along the transect. The range of the average number of different types of land cover spans from
more than 2.5 in Slovenia, Portugal, Austria, Luxembourg, Denmark and Italy, to less than 2.0 in Ireland, the
United Kingdom and Estonia.
About 30% of the surveyed transects in the EU present a single type of land cover, while in 17% of cases
there are 4 or more different types of cover (Figure 3). A more detailed analysis shows that average values can
result from quite different combinations of land cover patterns. Countries with high and low average numbers
of landscape types are still the same as in Figure 1, but metrics and rankings differ. Shares of single types of
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land cover vary from less than 20% to more than 50%, while the transects with four or more types of land cover
occur from 3% to 31%. In some countries, such as Greece or Slovakia, a relatively high share of transects with a
single land cover type can be observed with a similarly high share of transects with four or more different types
of cover. In other cases, such as Belgium, or Luxembourg, relatively low shares of single cover are observed
with relatively low shares of highly varied land cover.

Measuring landscape diversity with the Shannon Index
The information on different types of land cover and their relative abundance (i.e. whether the same type of
land cover recurs in a transect) can be summarised by means of two Shannon indices: the Shannon diversity
index (SDI) and the Shannon evenness index (SEI) (see Figure 9). The latter, obtained by dividing the SDI by
its maximum value, is easier to read, as it varies between 0 (no diversity, i.e. a single land cover type) and 1
(maximum observed diversity combined with complete evenness).
Territorial ranking at the country level according to this multi-level indicator confirms the information provided
by the average number of different land cover types, although with some differences: for instance, Belgium enters
the group of top-5 countries in terms of land cover diversity, while Slovenia falls from first to sixth position
(Figure 4).
The SEI computed at the NUTS 2 level shows that 4 out of 5 regions of Portugal rank amongst the top
25%; the same occurs for 3 out of 5 Danish regions, 6 out of 9 Austrian regions and for 8 out of the 11 Belgian
regions. At the lower (25%) end of the distribution are both the Irish regions and 24 of the 37 regions of the
United Kingdom, 6 of which are amongst the 10 EU regions with the lowest value of the SEI (Map 1).

Green linear elements have little impact on landscape disruption
A complementary view on the structure of landscapes can be drawn from the analysis of linear (&lt;3 m wide)
elements cutting across the transect line. Amongst them, nature-based features or human artefacts which
contribute to the structuring of the countryside – such as grass and tree margins, shrubs, tiny water courses
and dry-stone walls – should be distinguished from pure dissection elements, such as fences, electric lines and
transport infrastructure. Indeed, elements falling in each of these two categories have a diverse impact on the
fragmentation of landscapes which might also affect bio-diversity, although in many cases they might serve the
same purpose, or have the same result in terms of land cover (e.g. a dry-stone wall can serve to split land
properties with different land cover, and the same could apply to a fence).
About 47% of all EU (transect based surveyed) landscapes present one or more “structural” linear elements. The
presence of these nature-based features across EU landscapes is by far highest in Ireland, where it is recorded
in the 73% of all surveyed transects, and lowest in Slovakia and Hungary (below 30%). Structural linear elements portray the joint role of nature and mankind in shaping the countryside. Irish landscapes, which rank
lowest in terms of all the measures of land cover diversity, rank the highest when it comes to their structuring
by linear features, and a similar pattern can be observed to a lesser extent for the United Kingdom. Across
the EU, landscapes can be observed which are less structured but have relative homogeneous land cover, such
as Hungary, while other are clearly behind with respect to land cover diversity, such as the Czech Republic,
Slovakia and Sweden.
The distribution of countries based on the percentage of transects with SLE is presented in Figure 5 (with
respect to the EU rate), jointly with the average number of SLE in each transect (with respect to the EU
average number). The combination of the two indices provides a measure of intensity of the linear element. In
this double ranking (normalised to the EU levels, of 47% of transects with an SLE, and 1.2 SLE per transect,
respectively), high ranking countries with on average 1.5 to 2.0 SLE per transect include those where manmoulded structures of landscapes are well known, such as the Netherlands, France, Italy and Belgium, or have
a very diverse set of natural elements, as in Finland, or a mix of the two, such as Ireland, the United Kingdom
or Spain; conversely, landscapes in countries such as Austria, the Baltic and most eastern European countries
are, on average, relatively less intensely structured.
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Dissection linear elements (DLE) cause fragmentation of the landscape
Across the EU, the percentage of transects with dissection elements spans from more than 70% in Luxembourg,
Slovenia, Portugal, Austria and Belgium, to less than 33% in Estonia and Sweden compared to the EU average
of around 53%.
The combined information on presence and intensity of dissection elements is provided in Figure 6.
In this double ranking (normalised to the EU levels, of 53% of transects with a DLE, and 1.1 DLE per transect,
respectively), high ranking countries with on average 1.6 to 2.0 DLE per transect include those relatively high
population density countries, such as Belgium, Slovenia, Luxembourg, Portugal and France; at the opposite end
of the scale, landscapes with the lowest rates concern countries with low anthropical and infrastructure density
in countries such as the Baltic Member States, Finland, Sweden and most eastern European countries.
To better understand the different roles that the linear elements can have in the characterisation of the landscape, a measure of correlation has been computed to assess whether the large presence of linear elements of
dissection and structure tends to be associated with a large land cover diversity. Figures 7 and 8 show the
results of the analysis for the two groups of linear elements.
A positive correlation (R = 0.650288) can be observed between the average number of dissection elements
(in the y axes) and the richness of the landscape measured as the number of different types of land cover
recorded along a 250m transect (in the x axes).
On the other hand no correlation (R =-0.03488) appears between the average number of structural elements
(in the y axes) and richness measured as before (Figure 8).
While a high share of transects with at least 4 different types of land cover corresponds to countries with
a higher number of dissection elements, the same does not occur with structural elements of the countryside.
This result can be interpreted in terms of the different capability of the two classes of linear elements in characterising the landscape. The “green” linear elements seem to preserve the continuity of the land cover being
fully integrated in it (i.e. tree margins usually do not interrupt a natural area covered by grassland). On the
other hand, dissection elements cause a fragmentation of the landscape; land cover is likely to change class after
a dissection element (i.e. artificial area following a fence).

Conclusions
The EU is a huge diverse region with one of the most fragmented landscapes of all continents.
Infrastructure development has a direct influence on biodiversity. Dissection elements linked to transport and
energy infrastructure cause landscape fragmentation and consequent biodiversity loss.
The proposed indices reflect various aspects regarding diversity and structure of the landscape along a transect.
To evaluate the pressure on biodiversity loss, these indicators should be combined with land cover and land use
change. They might be used as a starting point to measure and monitor changes in landscape composition and
configuration at EU level in forthcoming LUCAS surveys.

Data sources and availability
The heterogeneity of land cover and the presence of linear features such as walls, hedges, roads, railways or
irrigation channels are two key elements characterising landscape structures.
Figures from selected landscape diversity indicators derived from the transect which is a 250 m straight line
eastward in the LUCAS survey 2009, show clear distinctions among the various EU countries and how varied
the European territory is in many respects.
Four main typologies of countries with a different degree of land cover diversity and landscape patterns (combination of natural and human features) can be identified:
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• Countries with a high diversity generally characterised by the significant presence of mountainous or hilly
areas (Slovenia, Portugal, Austria, Italy, Luxembourg);
• Largely homogeneous countries with a strong predominance of grassland (United Kingdom, Ireland);
• Some Baltic and northern countries (Finland and Estonia) rich in forests, quite homogeneous with a
diversity score below the EU average;
• Countries with a diversity score within a range of 5% from the EU average; among them Germany, Spain,
France and Poland share the same kind of land cover composition.
The presence of linear elements impacts the landscape in different ways according to the nature of the elements.
Results from a measure of correlation between the large presence of linear elements of dissection and structure
and the presence of a large land cover diversity show that while “green” linear elements seem to be integrated
in the land cover, dissection elements cause a fragmentation of the landscape.
This insight into the structure of EU landscape in terms of diversity of types of land cover and presence of
linear elements is based on the LUCAS Survey 2009 covering 23 EU Member States123 .
A very detailed set of information on landscape elements, unique in its kind, was collected for each of the
234000 points observed directly or photo-interpreted in the field along a straight line of 250 metres eastward,
called “transect”.
Various diversity indicators, from the simpler "richness diversity indicator" to the more sophisticated "Shannon
Diversity and Evenness indexes", and separate analysis of linear elements of the landscape, namely structural
and dissection linear features, are computed and shown.
The LUCAS Survey 2009, a multipurpose platform for land cover and land use.Eurostat database:
LAN
The LUCAS (Land Use/Cover Statistical Area Frame Survey) survey is a field survey based on an area-frame
sampling scheme. Data on land cover and land use are collected and landscape photographs are taken, enabling
detection of changes in land cover/use and in European landscapes. Moreover the transect, a 250 meters walk
along which linear elements and land cover changes are recorded, offers comparable indicators on the fragmentation, richness and dominance of the landscape.
The surveyors walking the transect are requested to register all the land cover changes they can observe according to a list of codes including both areal land cover classes and linear elements (Table 1). The results are then
aggregated in such a way that different environments (agricultural areas, forestry areas, grassland, etc.) have
approximately the same number of items. This procedure was adopted to avoid a bias in terms of heterogeneity
being introduced in the results. For a detailed land cover transect classification, see Table 2.
Eurostat carried out the largest ever LUCAS campaign in 2009, covering 23 countries (EU countries less Bulgaria, Cyprus, Malta and Romania). It collected data on the ground on land cover, land use and landscape
diversity on approximately 234,000 points. Those points were selected from a standard 2 km grid with in total
1 million points all over the EU. The land cover and the visible land use data were classified according to
the harmonised LUCAS land cover and land use nomenclatures. The resulting dataset is unique as it is fully
harmonised and comparable with the same definitions and methodology among Member States.
These data are published for the first time by Eurostat , the statistical office of the European Union.
EU aggregates are computed as the population- weighted averages of national indicators.
All graphs and figures mentioned in the text are derived from further analysis and computation of elementary data (not in Eurobase); elementary data can be downloaded from the dedicated section of the LUCAS web
site .
123 Bulgaria and Romania were covered by the LUCAS survey in 2008 with different methodology for the transect; Cyprus and
Malta were excluded for methodological reasons.
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Table 1: List of transect linear elements, LUCAS 2009 - Source: Eurostat
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Table 2: Land cover transect classification, LUCAS 2009 - Source: Eurostat
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Figure 9: Shannon Diversity Index and Shannon Evenness Index, 2009 - Source: Eurostat
GLOSSARY
Correlation coefficient : a correlation coefficient is a number ranging between -1 and 1 which measures
the degree to which two variables are linearly related. If there is perfect linear relationship with positive slope
between the two variables, we have a correlation coefficient of 1; if there is positive correlation, whenever one
variable has a high (low) value, so does the other. If there is a perfect linear relationship with negative slope
between the two variables, we have a correlation coefficient of -1; if there is negative correlation, whenever one
variable has a high (low) value, the other has a low (high) value. A correlation coefficient of 0 means that there
is no linear relationship between the variables.
Dissection linear elements (DLE) dissection of landscape caused by transport infrastructure, artificial
constructions (other than dry-stone walls), fences and electric lines.
Diversity indexes : a diversity index is a mathematical measure of land cover diversity in a selected area.
Land cover : land cover corresponds to the physical coverage of the earth’s surface.
Land use : refers to the socio-economic purpose of the land.
Landscapes : Landscapes are spatially defined units, whose character and functions are defined by the complex
and region-specific interaction of natural process with human activities that are driven by economic, social and
environmental forces and values.
Linear feature : they consist in linear elements of the landscape such as walls, hedges, roads, railways or
irrigation channels, etc. intersecting the transect; these features are taken into account if their width is larger
than 1 meter (exceptions are walls, ditches, electric lines and fences) and at least 20 m long.
Richness diversity indicator : it is computed as the number of different land cover codes in each transect.
Shannon diversity index and Shannon evenness index :see Figure 9
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Structure linear elements (SLE) : linear features which structure the countryside: grass and tree margins, shrub, water courses and dry-stone wall.
Transect : a transect is a 250 m straight line in an easterly direction from a specific point. The data collected
along the transect refers to land cover and the occurrence of linear features in the order that the features are
encountered.

Context
Land is the basis for most biological and human activities on the earth. Agriculture, forestry, industries, transport, housing and other services all use land as a natural and/or an economic resource. Land is also an integral
part of ecosystems and indispensable for biodiversity and carbon cycle.
Land can be divided into two interlinked concepts:

• land cover refers to the bio-physical coverage of land (e.g. crops, grass, broad-leaved forest, or built-up
area);
• land use indicates the socio-economic use of land (e.g. agriculture, forestry, recreation or residential use).
Data and information on land cover/use status and changes is widely used for:

• nature protection;
• forest and water management;
• urban and transport planning;
• agricultural policy;
• natural hazards prevention and mitigation;
• soil protection and mapping;
• monitoring climate change ;
• biodiversity.
Land cover/use data also forms the basis for spatial and territorial analyses which are increasingly crucial for
policy planning in many respects.

Further Eurostat information
Publications
• Diversified landscape structure in the EU Member States - Statistics in focus 21/2011
• New insight into land cover and land use in Europe - Statistics in focus 33/2008
• Use of auxiliary information in the sampling strategy of a European area frame agro-environmental survey
- Martino L., Palmieri A. &amp; Gallego J. (2009): in: Proceedings of the First Italian Conference on
Survey Methodology (ITACOSM09). Specialized Session 5: Agricultural Surveys in European countries,
10-12 June 2009, Siena, Italy.
• Eurostat news release 145/2010 of 4 October 2010 - Results on EU land cover and use published for the
first time
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Database
• LUCAS Land cover/use statistics , see:
• Landscape indicators (lan_lcs)
– Landscape richness,% (lan_lcs_ric)
– Landscape structure,% (lan_lcs_str)
– Landscape dissection,% (lan_lcs_diss)
– Landscape Shannon Diversity Index,% (lan_lcs_sdi)
– Landscape Shannon Eveness Index,% (lan_lcs_sei)

Dedicated section
• LUCAS Land cover/use statistics
• Agriculture statistics

Methodology / Metadata
• LUCAS methodology

See also
• Agri-environmental statistics
• Land cover, land use and landscape
• Land cover and land use statistics at regional level
• LUCAS — a multi-purpose land use survey

Notes
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Population grids
This article introduces population grid datasets as an alternative to population statistics for administrative
areas. Population grids are a powerful tool to describe our society and to study the interrelationships between
human activities and the environment. They are particularly useful for analysing phenomena, and their causes,
which are independent of administrative boundaries, such as flooding, commuting and urban sprawl, to name
but a few.
The article also presents the GEOSTAT population-grid dataset as a first example of a European Union (EU)
population grid. The ESSnet project GEOSTAT launched in co-operation with the European Forum for GeoStatistics (EFGS) seeks to represent the main characteristics of the 2011 population and housing census in a
1km² grid dataset and, more generally, to promote geocoding of statistics.

Figure 1: GEOSTAT population grid 2006
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Figure 2: 1km² population grid of Spain and Portugal

Figure 3: Population density in Spain and Portugal at NUTS 3 level
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Figure 4: Point data overlaid on a statistical grid net.

Figure 5: Grid cells with aggregated point information
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Figure 6: Satellite image of the region of Salzburg, Austria

Figure 7: Reference population grid of the region of Salzburg, aggregated from a population register
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Figure 8: Disaggregated population grid of the region of Salzburg

Figure 9: Distribution of the area according to the distribution of population living in the area. Data source:
GEOSTAT 2006

Grid statistics
Why grid statistics?
Statistical grid data are statistics geographically referenced to a system of (usually squared) grid cells in a grid
net with Cartesian coordinates. Traditionally, official statistics are reported in accordance with a hierarchical
system of administrative units ranging from local to EU level and usually under the control of an official authority. While this is excellent for accounting purposes, and for reporting to the respective authority administering
the territory, it is not suitable for studying causes and effects of many socioeconomic and environmental phenomena, such as flooding, commuting, mobility, leisure etc. When studying such phenomena, a system of grids
with equal-size grid cells has many advantages:
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• grid cells all have the same size allowing for easy comparison;
• grids are stable over time;
• grids integrate easily with other scientific data (e.g. meteorological information);
• grid systems can be constructed hierarchically in terms of cell size thus matching the study area;
• grid cells can be assembled to form areas reflecting a specific purpose and study area (mountain regions,
water catchments).
Figures 2 and 3 highlight the systemic advantage of grid statistics over statistics based on larger administrative
or statistical areas. In Figure 3, with the population density at NUTS 3 level, the centre of Spain around
Madrid does not display any density modulation, whereas the grid in Figure 2 shows very clearly the extremely
dispersed population distribution in the region around the Spanish capital. Hence only grid statistics can provide a realistic portrait of where people actually live and how many there are.

Production of grid statistics
Normally, the production of grid statistics requires the existence of geo-referenced point datasets with high
spatial accuracy (see Figure 4); in most cases, these are building, business and address registers with geographic
coordinates to which the statistical information can be referenced. In a second step, these point-based data can
then be aggregated to whatever area is required, including squared grid cells (see Figure 5). Since geo-referenced
registers have a long tradition in the Scandinavian countries, they also developed the earliest examples of modern population grids in the 1970s.
Registers with sufficient accuracy and reliability are now available in Austria, Denmark, Finland, The Netherlands, Norway, Slovenia and Sweden. In preparation for the 2011 census, many more countries have established
geo-coded registers which will greatly improve the availability of population grid data in Europe in the future.
In the absence of geo-coded population registers, disaggregation and spatial modelling techniques can help
to fill the gaps.

The GEOSTAT initiative
An ESSnet project, GEOSTAT was launched at the beginning of 2010 by Eurostat to promote grid-based statistics. The initiative aims at developing common guidelines for the collection and production of spatial statistics
and grid statistics within the ESS. The strategy of GEOSTAT is threefold:

• to develop as fast as possible a grid dataset accepting different production methods for individual countries;
• to increase the number of national grid initiatives and foster the grid-production capacity in Member
States;
• to contribute to the long-term location strategy for the ESS
In practical terms, the goal of the GEOSTAT action is to create a European population grid dataset of the
2011 census. The 2011 census will make population and housing data available and will cover many population
and housing attributes at a fairly high spatial resolution LAU2 in most cases. In addition, the Census has
triggered in many countries initiatives for establishing georeferenced building, address- and population registers
that serve as input for the 1km² population grid.
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The GEOSTAT 2006 population grid
One of the first results from the GEOSTAT project is a prototype European population grid dataset for the
reference year 2006 at 1km² resolution. The GEOSTAT 2006 dataset contains the total population of the four
EFTA countries and all EU countries, with the exception of Cyprus for which no LAU2 population data were
available for the reference year 2006. 12 European countries provided national statistical grid data derived
from point data sources, in most cases georeferenced population and address registers. The remaining 18 grid
datasets were produced using a spatial model.

Filling the gaps
For those countries for which geographically detailed address registers are not available or cannot be used for the
statistical purposes in question, e.g. for confidentiality reasons, so-called disaggregation approaches have been
adopted to compile the full GEOSTAT 2006 dataset. The Austrian Institute of Technology (AIT) produced
a disaggregation dataset using a model based on the assumption that residential population can exist only in
areas where buildings seal the land. Therefore, the principal ancillary dataset is the GMES degree of soil-sealing
land-cover dataset at 20m resolution, derived from satellite imagery for the reference year 2006. The next step
was to create a land mask of the soil-sealing dataset which is stripped of all land use types where zero residential
population can be assumed:

• Transport networks;
• Mining, brownfield sites and other industrial land uses.
In addition to a transport network dataset, the CORINE land-cover land-use map derived from satellite imagery
is used to identify these areas.
The actual disaggregation process consists in assigning the population of each LAU2 area to the remaining
inhabitable areas of the soil-sealing land mask within the LAU2 boundaries. The model assumes that there
is a linear correlation between the degree of soil sealing and the population density. Register-based data from
national statistical institutes further help to improve and fine-tune disaggregation algorithms. In a final step,
the population densities are aggregated to 1km² grid cells.

Quality issues and model restrictions
Evidently, a few assumptions are needed for applying the model, such as that the population density is proportional to the housing density, or that housing density and population density show a constant relation within
a given region. Comparisons between aggregated and disaggregated data for the same area show that these
assumptions represent an oversimplification of the real situation.
Usually disaggregation is quite successful when it is a matter of determining whether a grid cell is populated or not, with a detection rate of 9̃0%. This means that a visual inspection of a grid map produced with
disaggregated data compared to a grid map from aggregated data does not reveal significant differences and
may give a false quality impression (see Figures 6, 7 and 8). in terms of population per grid cell, however, the
deviations compared to the register data are significant. If we define the relative misplacement error as the
difference between the modelled population and actual population in proportion to the reference population of
the area, this error is between 25% for The Netherlands and 70% for Norway. This means that around 50% of
the population are not located in the correct grid cell. The actual range of misplacement varies according to
the size of the LAU2 area which tends to be very small in France and very large in Scandinavia.
Satellite imagery has serious limitations in defining the actual height of buildings and as a consequence the
number of dwellings on top of each building’s foot print. Most of the misplacement errors can be attributed to
the lack of building-height information and the resulting shortcomings in the density model. The model thereby
tends to systematically underestimate densely populated areas while overestimating thinly populated areas to
balance the totals.
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Also, beyond total residential population so far no model has been capable of disaggregating further demographic characteristics such as age, sex, education, etc. Other sources of errors can be found in the ancillary
datasets and more specifically in the land-use classifications of CORINE.
Despite these quality limitations, disaggregated population grids are a very valuable contribution to the GEOSTAT dataset that otherwise would display many gaps in Central and Southern Europe.

Hybrid grids combining aggregated and disaggregated data
Hybrid datasets represent a compromise between accuracy and availability of data and have the aim of achieving
higher quality than disaggregation alone, e.g. for different parts of a country. Hybrid could also refer to the
source data, meaning a combination of different data sources with the aim of establishing a geo-coded framework. Within the GEOSTAT 2006 dataset, France has developed a hybrid approach.

Population distribution in the grid dataset
The GEOSTAT 2006 datasets covers the territory of 26 MS (without Cyprus) and the four EFTA countries. A
grid net of 1km² covering this territory contains 4884516 grid cells. Within the grid net, the population is highly
concentrated. Only 1946461 grid cells corresponding to only 4̃0% are actually inhabited by at least one person.
The average population density in Europe is 86 inhabitants per km² whilst the average number of inhabitants
per inhabited grid cell is 255 inhabitants.
1720 grid cells are shared by two countries with a total population of 7̃10000 persons. Only two grid cells
in Europe are inhabited by citizens from three countries: one in the border triangle between France, Switzerland and Germany with ca. 3000 inhabitants and the second is shared between The Netherlands, Germany and
Belgium with only 46 inhabitants.
In total 502616606 residents live in the area of the GEOSTAT 2006 dataset.
Table 1 shows that the population concentration in the EU and EFTA is high. There are 7̃0000 grid cells with
only one inhabitant while at the other end of the scale the highest observed population per grid cell is 52898,
located in the centre of Barcelona. Around 48.3 million inhabitants occupy in total 1511092 grid cells with less
than 150 inhabitants per km². This means that only around 10% of the European population enjoy around 75%
of the inhabited land while 454276642 persons or 90% of the population crowd into the remaining 25% with
equal or higher density than 150 inhabitants per km². And at the very top of the density distribution, the grid
cells with a population of more than 5000 per km² amount to only 0.3% of all grid cells whereas they contain
some 122 million inhabitants and as such almost 25% of the population in the grid.
This is further illustrated by the Lorenz curve which represents the share of the territory covered in relation to the share of the population living in the territory (Figure 9). The graph is far from the diagonal which
represents an equal distribution. Thus, 80% of the territory houses 2% of the population, and at the other end
of the scale 4% of the territory houses 76% of the population.

Use of georeferenced statistics
Early application of the data has already proved very beneficial to the quality of an important branch of statistics
used intensively for EU policy-making, in particular in the area of cohesion policy and the support of regional
development.
The urban-rural typology and the degree of urbanisation have been reworked with the help of the GEOSTAT
data and a more solid typology has been established in cooperation between various Commission DGs and the
OECD . This new typology will have direct implications for the quality of some important statistics deriving
from Europe-wide surveys such as the Labour force survey (LFS) or the EU statistics on income and living
conditions (SILC) . The harmonised concept can be used to derive insights valid for all rural or urban regions.
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2
938
055

Grid cell
count

69 560

1
721 187

2-19
375 888

20-49
232 310

50-99
112 147

100-149
70 164

150-199
172 033

200-499
83 637

500-999

65 949

10002499

29 292

25005000

Table 1: Frequency of 1km² grid cells per population density class in the GEOSTAT 2006 dataset.

0

Number
of inhabitants

14 294

&gt;5000

Data sources and availability
For the GEOSTAT 2006 population grid, the following countries produced an aggregated or hybrid dataset:
Austria, Denmark, Estonia, Finland, France, The Netherlands, Norway, Poland, Portugal, Slovenia, Sweden,
United Kingdom (England and Wales).
For the following countries, the Austrian Institute of Technology (AIT) produced a disaggregated data set:
Belgium, Bulgaria, Czech Republic, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein,
Lithuania, Luxembourg, Malta, Romania, Slovakia, Switzerland, United Kingdom (Scotland and Northern Ireland). The disaggregation model is based on population per LAU2 (LAU1) 2006, the EEA Fast Track Service
Precursor on Land Monitoring - degree of soil sealing 2006 (© European Environment Agency), the LAU2
administrative boundaries (© Eurogeographics), Corine land cover 2006 (© European Environment Agency)
and Open Street Map data (Geodaten © OpenStreetMap).
For Spain, the University of Valencia/IVIE &amp; Polytechnic University of Valencia produced a disaggregated data set based on population per enumeration area for the reference year 2006 and the SIOSE land
cover/land use database (© IGN).
The GEOSTAT 2006 grid dataset is referenced to the 1km² INSPIRE grid net Grid-ETRS89-LAEA-1K. The
GEOSTAT dataset can be accessed and used by everybody for non-commercial purposes. More information may
be found on the Eurostat dedicated Gisco website from where the dataset can also be downloaded: Download
GEOSTAT 2006 population grid dataset .

Further Eurostat information
• Correspondence table - Degree of Urbanisation (DEGURBA) - Local Administrative Units (RAMON)

External links
• European Forum for GeoStatistics

See also
• European cities - spatial dimension (background article)
• Regional typologies overview (background article)
• Urban-rural typology (background article)
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European energy statistics system
This article presents a short account of the actions Eurostat has undertaken over the last five years to ensure
that the Energy statistics system will remain a modern system, fully responsive to the Commission policy requirements.
The principles for a common European Union (EU) energy policy were elaborated in the European Commission Green paper " A European Strategy for Sustainable, Competitive and Secure Energy " in 2006. A
series of legislative measures were subsequently adopted by the European Council and the European Parliament
to promote this Strategy, these measures comprising often mandatory quantitative targets.
The Energy statistics system was strengthened during this process. While it served the Commission policy
services in defining quantitative targets and providing the starting values, it has continued to evolve thus ensuring that Commission policies will also be supported by official statistics in the future.

The common energy policy of the European Union
The objectives pursued by the Commission in the field of energy over the last two decades aimed at ensuring
the uninterrupted physical availability of energy commodities at a price that was affordable for all consumers
and in a sustainable manner. However, it was the adoption of the Lisbon Treaty in 2009 that defined these
goals (security of supply, competitiveness, sustainability) as the Common Energy Policy.
It all started in 2005 when the Hampton Court European Council called for a common EU energy policy.
A year later, the Commission presented the green paper on "a European Strategy for Sustainable, Competitive
and Secure Energy" putting forward concrete proposals in six priority areas:

• Completing the internal gas and electricity markets;
• Enhancing security of supply, rethinking the oil and gas supply system and stocks;
• Diversifying the energy supply, asking for a regular Strategic EU Energy Review;
• Improving global warming by an increased use of renewable energy sources and improved energy efficiency;
• Developing a strategic energy technology plan, and
• Defining a common external energy policy.
In 2007, the Spring European Council adopted ambitious energy and climate change objectives for 2020 – to
increase the share of renewable energy to 20%, to make a 20% improvement in energy efficiency and to reduce
greenhouse gas emissions by 20%. These energy and climate change objectives were later incorporated in the
Europe 2020 Strategy for a smart, sustainable and inclusive growth. In parallel to these important political
recommendations/decisions, the Commission has proposed three packages/waves of legislative measures. The
following legislative measures that were recently adopted by the Council and Parliament had a significant impact on the Energy statistics system as they created reporting requirements defining often mandatory/voluntary
quantitative targets:

• The Directive on the promotion of energy from renewable sources ( 2009/28/EC )
• The Directive on minimum stocks of oil and petroleum products ( 2009/119/EC )
• The Regulation on the security of gas supply ( 994/2010 )
• The Directive on energy efficiency (under discussion in Council/EP)
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A comprehensive legal framework for the Energy statistics system
The current Energy Statistics System is based essentially124 on theEnergy Statistics Regulation ( 1099/2008
), a Regulation that was part of the first package (the energy and climate change package, 2008) of the Commission legislative proposals.
ThePrice Transparency Directive ( 2008/92/EC ), theCombined Heat and Power Directive ( 2004/8/EC
), a voluntary collection of electricity and gas prices in households and a voluntary short questionnaire allowing
the assessment of effectiveness of competition in the gas and electricity markets, form the other components of
the Energy statistics system.
It is worth noting that the Energy statistics system is based largely on a legally binding obligation, ensuring necessary resources and higher quality information. It responds to a broad spectrum of energy policies
pursued by the Commission and the MS and is used extensively in:

• Thedefinition and evaluation of energy policies and targets
• Reports and studies on energy markets, includingmodelling/forecasting work and theimpact assessments of Commission legal proposals
The collected energy statistics are available in the Eurostat dissemination database .

The Energy statistics system in response to energy policy requirements
The Energy statistics system is a dynamic system. It has been evolving over the last five years as a result of
the needs arising from the legislative packages introduced by the Commission ensuring that it will adequately
serve the monitoring/reporting requirements of these new obligations. Indeed, Eurostat interacted continuously
with the Commission policy services in order to ensure that the monitoring of quantitative targets - comprised
in legally binding legislation - is based on the statistics collected and disseminated by the Energy statistics
system (official statistics). This interaction comprised a wide range of actions. Not only did Eurostat serve the
Commission policy services with statistics (starting values) and methodological support in defining the monitoring system but actions were also initiated that aimed at improving the quality (coverage, accuracy, timeliness)
of collected statistics. In addition, the Energy Statistics methodology and energy accounting system was also
reviewed and extended to cope with new technologies and accrued requirements arising from these Commission
legislative initiatives.
A set of these actions, addressing essentially the EU 2020 Strategy and the Security of Supplies policy, are
presented below.

Table 1: EU Share of Renewable Energy Sources mandatory targets (%)Source: Eurostat

Renewable energy sources
Renewable energy sources (RES) play an important role in securing diversified, mainly indigenous, energy supplies and in combating climate change. The European Council and Parliament adopted in 2009 the Directive
2009/28/EC promoting the use of energy from renewable energy sources by setting mandatory national targets
124 In addition to these statistics which are collected and disseminated by Eurostat, the Commission also collects information on
the main characteristics of projects under construction/planned (Regulation 617/2010), weekly consumer prices of oil products
(Decision 1999/280/EC) as well as monthly oil stocks to confirm that minimum stockholding obligations (Directive 2006/67EC)
are respected. The Energy Market Observatory also acquires data provided by commercial companies.
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for the overall share of energy from renewable sources and for the contribution of renewable sources in transport
in the year 2020. Based on the 2005 starting points and existing potential in each of the Member States (MS),
the national targets were defined, ensuring a 20% RES contribution by 2020 at EU level. For transport, a flat
10% target was defined for each Member State for the year 2020.
It should be noted that Eurostat initiated, developed and established the EU Renewable Energy Statistics
in the early nineties. This system was later adopted by the International Energy Agency (IEA) and promoted
internationally. On the basis of this RES statistical system and expertise, Eurostat contributed substantially
to this Directive:

• Defining the indicator (s) for monitoring progress to the 2020 targets
• Providing starting values (year 2005) that were used to determine the mandatory 2020 national targets
Following the adoption of this Directive, Eurostat implemented a series of actions to improve the quality of weak
components of RES statistics as well as to align the Energy statistics system to the provisions of the Directive.
In that respect, Eurostat:

• Financed surveys on "energy consumption in households" improving the quality of biomass use (accuracy),
use of solar systems (accuracy) and heat pumps (coverage) – in progress;
• Developed the methodology for accounting ambient heat (heat pumps) – a Commission Decision will be
adopted later this year;
• Developed a system for accounting of the hydro component of mixed pump-storage hydro-plants;
• Developed an IT tool (SHARES) allowing MS to calculate automatically the RES shares (see below)
once the Joint Annual Questionnaires125 are available, keeping MS reporting burden low and ensuring
comparable reporting under both the RES Directive and the Energy Statistics Regulation.
Table 1 presents the renewable energy sources contribution in electricity generation, for heating and cooling
purposes and in the transport sector over the period 2004-2010 at EU level. The EU Share of the renewable
energy sources in gross final consumption of energy126 is also presented over the same period as are the 2020
mandatory targets at EU level allowing progress to be assessed. Eurostat has recently published a progress
evaluation at national level.

Table 2: Evolution of energy efficiency indicators (in Mtoe)Source: Eurostat

Energy efficiency/Energy savings
Energy efficiency/energy savings is the most cost-effective way to reduce carbon dioxide (CO2) emissions, improve energy security and competitiveness, thus making energy consumption more affordable for consumers.
The European Council and Parliament are currently127 negotiating a Commission proposal for a Directive on
energy efficiency. This proposal addresses the energy system - supply (production, transformation), transmission/ distribution and end use sectors – in a holistic manner, attempting to tap in on the potential for existing
energy savings across a wide range of activities.
125 Joint

Annual Questionnaires are the electronic questionnaires – common with the IEA – used to report annual statistics under
the Energy Statistics Regulation.
126 The RES Directive 2009/28/EC comprises the definition of the Gross Final Consumption of Energy.
127 Statements made in this document should be considered preliminary, reflecting the present state of the draft proposal. An
assessment may be needed once the Directive is adopted, on the basis of the finally agreed legal text.
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The Directive will set the 2020 EU target on Primary Energy Consumption (PEC) and Final Energy Consumption (FEC)128 at 1474 Mtoe (million tonnes of oil equivalent) and 1078 Mtoe, correspondingly. It invites
Member States to adopt indicative national energy efficiency targets, notifying the corresponding national PEC
and FEC indicative targets to the Commission. It must be noted that the 2020 EU target values quantify the
political statement made by the 2007 Spring European Council of making 20% improvement in energy efficiency.
Obviously, the national indicative targets must also be compatible with this target, an evaluation to be carried
out by the Commission in 2014.
The Directive also foresees a range of indicators for reporting progress in specific sectors/ activities of the energy
system (electricity generation, heat production, industry, transport, households and services) on an annual basis.
Eurostat worked with the competent policy service to define the appropriate overall indicator(s) and target(s)
ensuring that statistics collected under the Energy Statistics Regulation will suffice. Table 2 presents an evaluation of progress towards the energy efficiency target(s) at EU level over the period 2005-2010, on the basis of
statistics available under the Energy Statistics Regulation.
Broadly speaking, the data requirements (both energy and activity data) arising from the draft proposal are
largely satisfied with the existing official statistics both at EU and national level. The proposed Directive also
integrates the Combined Heat and Power (CHP) Directive (2004/8/EC) in its provisions, including the reporting system which was developed by Eurostat in the late nineties and these statistics are disseminated regularly.
The monitoring of energy efficiency policies requires detailed information on energy consumption patterns /
equipment characteristics at a highly disaggregated level of economic activities. Traditionally, the Energy
statistics system (a low cost / burden system) has been based on surveys of the supply side (energy industry,
wholesale traders, importers and exporters) complemented by surveys of the manufacturing industry. The Energy Statistics Regulation recognises this weakness and demands Eurostat and the Member States to develop
further the Energy statistics system, providing detailed end-use statistics at a disaggregated level. It is in this
context that Eurostat implemented over the last few years a series of actions addressing the Households sector,
including:

• The financing of surveys to improve coverage / accuracy of statistics for energy consumption by end-use,
equipment availability, penetration of high efficiency technologies, energy consumption patterns.
• The development of a methodology manual on energy consumption in households – in progress.
Eurostat is currently negotiating with the Member States alternative options for extending the Energy Statistics
Regulation with detailed statistics for the Households sector.
File:Carbon Dioxide Emission Inventories (1000 tons).png

Early estimates of CO2(carbon dioxide) emissions from energy use
The European Union, as a party to the United Nations Framework Convention on Climate Change (UNFCCC),
has to report annually on greenhouse gas emission inventories at the latest 16 months after the reference
year (Council Decision 280/2004/EC concerning a mechanism for monitoring Community greenhouse gas emissions129 ). The EU inventory is compiled by the European Environment Agency (EEA) based on national
submissions of greenhouse gas emission inventories. Traditionally, Eurostat assists (Council Decision 2005/166
) the EEA, providing them with annual energy statistics in order to perform Quality Assessment/Quality Control checks of national submissions of energy data according to the Intergovernmental Panel on Climate Change
(IPCC) reference approach as well as for inventory gap-filling purposes.
In order to improve the timeliness of the EU carbon dioxide emissions data, Eurostat initiated an action two
years ago calledEarly Estimates of CO2Emissions , which aims to provide first estimates on CO2emissions
from energy use only four months after the reference year (instead of the current 16 months) using a harmonised
methodology and based on monthly energy statistics already available through the Energy Statistics Regulation.
128 Primary energy consumption corresponds to Gross Inland Consumption (GIC) net of the Non-Energy Use (NEU). The Energy
Statistics Regulation may be consulted for the definition of GIC, NEU and FEC.
129 CO2 emissions account for more than 80% of the total greenhouse gas emissions.
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Various approaches were considered, including:

• An estimation of theabsolute level of emission inventories using cumulative monthly energy statistics
and the IPCC reference approach, based on the extended list of fossil fuels comprised in the Energy
Statistics Regulation;
• An estimation of thefossil fuel consumption trend using cumulative monthly energy statistics in two
consecutive years (Y, Y+1), allowing the calculation of emissions from energy use in year (Y+1) based
on this fossil fuel consumption trend and the official emission inventory (submitted under the UNFCCC)
of the preceding year (Y).
These approaches were evaluated "predicting" already known (benchmark) emission inventories for the years
2009 and 2010. The analysis has revealed that the trend method (second approach) resulted in higher quality
estimates. The calculation method also considered an aggregation of fossil fuel at a higher commodity level
(coal and equivalents, lignite and equivalents, liquid fuels, gaseous fuels). Obviously, the superiority of the
trend method is because it eliminates errors arising from a systematic underestimation of monthly consumption
levels due to an incomplete coverage of reporting units on a monthly basis. In addition, aggregating energy
commodities at a higher level simplifies the approach while at the same time allows an increased comparability
between cumulative monthly and annual energy statistics eliminating discrepancies from misclassification of
products, in particular, those of marginal importance.
Table 3 summarises the results for the evaluation carried out for the years 2009 and 2010. It also presents
the first Early Estimate of the EU CO2emissions from energy use for the year 2011. In general, there is a good
agreement (within 1%) between the actual (UNFCCC) emission inventory declarations and the Eurostat early
estimate for both years at EU level. It should be noted that a good agreement (within 2%) was also observed
for the national declarations of several Member States, their cumulative inventory corresponding to more than
75% of the overall EU inventory.
However, higher discrepancies exist between the actual (UNFCCC) and estimated emission inventories for
several Member States due to significant differences between cumulative monthly and annual consumption estimates for certain energy commodities. Eurostat is examining these discrepancies in collaboration with the
competent Member States in order to improve the quality of monthly statistics. Once these actions are implemented, the early estimates of CO2emissions will be released on a regular basis four months after the reference
year.
Comparing the early estimate for the year 2011 with UNFCCC data for 2010 suggests that CO2emissions
for EU-27 and for EU-15 decreased by 2.3 and 4.2% respectively, while for EU-12 they increased by 5.8%

Table 4: EU oil and natural gas dependency (in%)Source: Eurostat

Table 5: EU Oil imports, by country of origin (in%)Source: Eurostat
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Table 6: EU Gas imports, by country of origin (in%)Source: Eurostat

Security of oil and gas supply
EU has been affected repeatedly over the last forty years by oil crisis as she depends strongly on imports of
crude oil from geopolitically uncertain regions. Disruptions of natural gas supply were also witnessed over the
last decade, associated with gas shortages from Russia.
Table 4 presents the EU dependency130 on imported crude oil and natural gas; Table 5 and Table 6 present
the relative importance of the supplier countries for oil and natural gas, respectively. While gas and oil EU
dependency is on the rise, the relative importance of Russian natural gas imports is gradually decreasing.
It is this strong EU dependence on imported oil and natural gas and the past oil crisis and gas disruptions
that have lead the Commission to review/strengthen the legal provisions related to the security of supply of
hydrocarbons. Indeed:

• In 2009, the Directive 2009/119 was adopted by the European Council and Parliament, imposing on
Member States the obligation to maintain a minimum level of crude oil and petroleum product stocks.
This Directive improves the stocks availability and aligns the stockholding obligation and the calculation
methodology with those of the IEA.
A reporting system was developed for the EU that responds to the requirements of the Directive (emergency,
commercial, specific stocks), streamlining it with the Energy Statistics Regulation and the existing IEA
reporting system in order to keep MS reporting burden low, and ensuring also a direct comparability
of stockholding obligations/reported stock values under the two systems (IEA and the EU Directive).
This oil stocks reporting system was adopted unanimously by the Member States in the Eurostat Energy
Statistics Working Party in 2011
• In 2010, the Regulation 994/2010 was adopted, establishing the necessary provisions to safeguard security
of gas supply with the objectives of guaranteeing the continuous functioning of the internal gas market,
and defining a common legal and technical framework for tackling the effects of supply disruptions. As
a result of a detailed examination of the information needs under this Regulation, it was established
that the Energy Statistics Regulation would continue providing the statistical support for energy policy
and market functioning while the new Regulation would create a special information exchange system
to function in case of disruptions/ emergency situations, in addition to other non-statistical reporting
requirements established by this Regulation.
This summary overview presents actions that Eurostat has implemented131 (or which are still in progress) to
respond to numerous Commission energy policy initiatives over the past few years. Certainly, several of these
actions are an extension of activities that Eurostat initiated a number of years ago, as the EU energy policy
principles have remained stable for more than two decades. It should be stressed that it was the active involvement of Member States in implementing projects and making available their expertise and knowledge in
Task Forces and Working Groups that has allowed the Energy statistics system to follow closely the new policy
requirements.

130 The Eurostat Pocketbook on "Energy, Transport and Environment Indicators" comprises extensive information on the supply
and demand of energy commodities in the EU and the Member States.
131 Important actions already implemented/finalised before the 2006 Green paper on energy, in particular those arising from the
network industries liberalisation, were not included.
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Further Eurostat information
Publications
• Energy, transport and environment indicators - Pocketbook 2011
• Energy balance sheets - 2009-2010

Dedicated section
• Energy

Other information
• Green Paper - A European Strategy for Sustainable, Competitive and Secure Energy
• Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion
of the use of energy from renewable sources
• Council Directive 2009/119/EC of 14 September 2009 imposing an obligation on Member States to maintain minimum stocks of crude oil and/or petroleum products
• Regulation (EU) No 994/2010 of the European Parliament and of the Council of 20 October 2010 concerning measures to safeguard security of gas supply
• Regulation (EC) No 1099/2008 of the European Parliament and of the Council of 22 October 2008 on
energy statistics

External links
• International Energy Agency (IEA)
• United Nations Framework Convention on Climate Change (UNFCCC)
• European Environment Agency (EEA)

See also
• Consumption of energy
• Energy production and imports
• Natural gas consumption statistics
• Renewable energy statistics
• Sustainable development - Climate change and energy

Notes
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Energy introduced
Latest update of text: September 2012
A competitive, reliable and sustainable energy sector is essential for all advanced economies. The energy sector
has been under the spotlight in recent years due to a number of issues that have pushed energy to the top of
national and European Union (EU) political agendas, these include:

• the volatility of oil and gas prices;
• interruptions to energy supplies from non-member countries;
• blackouts aggravated by inefficient connections between national electricity networks;
• the difficulties of market access for suppliers in relation to gas and electricity markets;
• increased attention to anthropogenic (human-induced) effects on climate change , in particular, increased
greenhouse gas emissions.
The use of renewable energy sources is seen as a key element of the EU’s energy policy and should help to:
reduce dependence on fuel from non-member countries; reduce emissions from carbon-based energy sources, and
decouple energy costs from oil prices.
Another key aspect of the EU’s energy policy is to constrain consumption by promoting energy efficiency,
both within the energy sector itself and among end-users. Indeed, the EU has set out an ambitious energy
policy – covering a broad range of energy sources from fossil fuels (oil, gas and coal) to nuclear energy and
renewables (solar, wind, biomass, geothermal, hydroelectric and tidal). This policy is designed to bring about
a new industrial revolution that will result in a low-energy economy, while making the energy that is consumed
more secure, competitive and sustainable, with the goal of the EU becoming a world leader in renewable energy
and low-carbon technologies.
In 2009 a ’ climate and energy package ’ was adopted, with the goal of combating climate change and boosting
the EU’s energy security and competitiveness through the development of a more sustainable and low-carbon
economy. This package includes a set of binding targets which are referred to as the 20-20-20 targets which
commit the EU to the following changes by 2020:

• a reduction in EU greenhouse gas emissions of at least 20% below 1990 levels;
• at least 20% of the EU’s gross final energy consumption to come from renewable energy sources;
• at least 10% of transport final energy consumption to come from renewable energy sources;
• a 20% reduction in primary energy use compared with projected levels, to be achieved by improving energy
efficiency.

Europe 2020
At the European Council meeting of 26 March 2010, EU leaders set out their plans for a Europe 2020 strategy
for smart, sustainable and inclusive growth. As part of the sustainable growth priority one flagship initiative
concerns a resource-efficient Europe (COM(2011) 21 final).
In November 2010 the initiative ’ Energy 2020 – A strategy for competitive, sustainable and secure energy
’ (COM(2010) 639 final) was adopted by the European Commission. This strategy defines energy priorities
for a period of ten years and proposes actions to be taken in order to tackle the challenges of saving energy,
achieving a market with competitive prices and secure supplies, boosting technological leadership, and effectively negotiating with international partners.
The same month the European Commission adopted an initiative titled ’ Energy infrastructure priorities for
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2020 and beyond – a blueprint for an integrated European energy network ’ (COM(2010) 677 final). This defines
EU priority corridors for the transport of electricity, gas and oil. In October 2011, the European Commission
presented a proposal for a Regulation on ’ Guidelines for trans-European energy infrastructure ’ (COM(2011)
658 final), which aims to ensure that strategic energy networks and storage facilities are completed by 2020.
Energy efficiency is at the heart of the transition to a resource-efficient economy and is considered to be one of
the most cost effective ways to enhance security of energy supply and to reduce emissions of greenhouse gases
and other pollutants. While substantial steps have been taken towards the target for 2020 of saving 20% of
primary energy consumption compared with projections – notably in the appliances and buildings markets –
European Commission estimates indicated that the EU was on course to achieve only half of the 20% objective. As a consequence the European Commission developed and adopted the ’ Energy efficiency plan 2011
’ (COM(2011) 109 final) – see the article on the consumption of energy; the intention is to pursue this plan
in conjunction with other policy actions under the Europe 2020 flagship initiative for a resource-efficient Europe.
In April 2011, the European Commission proposed measures on how to deploy future electricity networks
within Europe in a Communication titled ’ Smart grids: from innovation to deployment ’ (COM(2011) 202
final). The Communication focuses on five priorities: developing technical standards; ensuring data protection
for consumers; establishing a regulatory framework to provide incentives for smart grid deployment; guaranteeing an open and competitive retail market in the interest of consumers; and providing continued support to
innovation for technology and systems.
On 7 September 2011, the European Commission adopted a Communication ’ The EU energy policy: engaging with partners beyond our borders ’ (COM(2011) 539 final). This presented proposals for a strategy for
the EU’s external relations in energy, as well as an information exchange mechanism for inter-governmental
energy agreements between EU Member States and non-member countries.

2050 roadmaps
The European Commission is looking at cost-efficient ways to make the European economy more climate-friendly
and less energy-consuming; energy efficiency is expected to be a key driver of this transition. With its Roadmap
for moving to a competitive low-carbon economy in 2050 , the European Commission has looked beyond shortterm objectives and set out a cost-effective pathway for achieving much deeper emission cuts by the middle of
the century: by moving to a low-carbon society, the EU could be using around 30% less energy in 2050 than it
did in 2005.
The European Commission adopted a White paper titled ’ Roadmap to a Single European Transport Area
- Towards a competitive and resource efficient transport system ’ (COM(2011) 144 final) which proposed a
comprehensive strategy for a competitive transport system that aims to increase mobility, while dramatically
reducing Europe’s dependence on imported oil and cutting carbon emissions from transport by 60% by 2050.
The EU is committed to reducing greenhouse gas emissions to a level 80-95% below 1990 levels by 2050,
given that there are also necessary reductions by other developed economies. In an Energy Roadmap 2050
(COM(2011) 885 final) the European Commission explored the possible challenges that may be faced in order
to meet the EU’s decarbonisation objective, while at the same time ensuring security of energy supply and
competitiveness.

Energy statistics
In order to meet the increasing requirements of policymakers for energy monitoring, Eurostat has developed a
coherent and harmonised system of energy statistics. Annual data collection covers the 27 Member States of
the EU; the EFTA countries of Iceland, Norway and Switzerland; and the acceding and candidate countries
of Croatia, the former Yugoslav Republic of Macedonia and Turkey. Time series run back to 1985 for some
countries, but are more generally available from 1990 onwards. Since October 2008 the legal basis for monthly
and annual energy data collections has been Regulation (EC) No 1099/2008 on energy statistics .
Directive 2009/28/EC on the promotion of the use of energy from renewable energy sources established accounting criteria for the 2020 targets on renewable energy sources. Eurostat created a Shares application with
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the aim to simplify the implementation of the calculations according to the rules in the Directive for the reporting countries.
The EU has acted to liberalise electricity and gas markets since the second half of the 1990s. It is anticipated
that increased transparency for gas and electricity prices should help promote fair competition, by encouraging
consumers to choose between different energy suppliers. Energy price transparency can be made more effective by publishing and broadcasting prices and pricing systems as widely as possible. Eurostat collects and
publishes electricity and natural gas prices based on a Community procedure to improve the transparency of
gas and electricity prices charged to industrial end-users (Directive 2008/92/EC); gas and electricity prices for
households are collected on a voluntary basis.

Further Eurostat information
Dedicated section
• Energy

External links
• European Commission - DG Energy
• International Energy Agency

See also
• All articles on energy
• Energy data from Eurostat
• EnergyStatistics Manual
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Energy production and imports
Data from August 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Energy production, 2000 and 2010(million tonnes of oil equivalent) - Source: Eurostat (ten00076),
(ten00080), (ten00077), (ten00079), (ten00078) and (ten00081)

Figure 1: Production of primary energy, EU-27, 2010(% of total, based on tonnes of oil equivalent) - Source:
Eurostat (ten00080), (ten00077), (ten00079), (ten00078), (ten00081) and (ten00082)
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Figure 2: Development of the production of primary energy(by fuel type), EU-27, 2000-2010(2000=100, based
on tonnes of oil equivalent) - Source: Eurostat (ten00076), (ten00081), (ten00080), (ten00079), (ten00078) and
(ten00077)

Table 2: Net imports of primary energy, 2002-2010 - Source: Eurostat (nrg_100a) and (tps00001)
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Table 3: Main origin of primary energy imports, EU-27, 2002-2010(% of extra EU-27 imports) - Source: Eurostat
(nrg_122a), (nrg_123a) and (nrg_124a)

Table 4: Energy dependency rate, EU-27, 2000-2010(% of net imports in gross inland consumption and bunkers,
based on tonnes of oil equivalent) - Source: Eurostat (nrg_100a), (nrg_101a), (nrg_102a) and (nrg_103a)

Figure 3: Energy dependency rate - all products, 2010(% of net imports in gross inland consumption and
bunkers, based on tonnes of oil equivalent) - Source: Eurostat (tsdcc310) and (nrg_100a)
The dependency of the European Union (EU) on energy imports , particularly of oil and more recently of gas,
forms the backdrop for policy concerns relating to the security of energy supplies. This article looks at the
production of primary energy in the EU and, as a result of the shortfall between production and consumption,
the EU’s increasing dependency on energy imports from non-member countries. Indeed, more than half (54.1%)
of the EU-27’s gross inland energy consumption in 2010 came from imported sources.

Main statistical findings
eurostat
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Primary production
Production of primary energy in the EU-27 totalled 830.9 million tonnes of oil equivalent (toe) in 2010. This
marked the first upturn in production since 2001, with the volume of primary energy increasing by 17.2 million
toe when compared with 2009. When viewed over a longer period, the production of primary energy in the
EU-27 was 109.7 million toe lower in 2010 than it had been a decade earlier. The general downward trend of
EU-27 production may, at least in part, be attributed to supplies of raw materials becoming exhausted and/or
producers considering the exploitation of limited resources uneconomical.
The highest level of primary energy production among the Member States was in the United Kingdom, with
a 17.8% share of the EU-27 total; this marked a considerable reduction when compared with a decade earlier
(28.7% of the EU-27 total in 2000). Otherwise, the largest producers of primary energy were France (16.2%)
and Germany (15.8%), followed by the Netherlands (8.4%) and Poland (8.1%) – see Table 1. The United Kingdom experienced by far the largest reduction in its output of primary energy, with production falling by 122.2
million toe over the period from 2000 to 2010; the next largest decline was recorded in Poland (11.9 million
toe). The largest expansions in the production of primary energy during the ten years to 2010 were registered
in the Netherlands (12.4 million toe), France (5.0 million toe) and Sweden (3.1 million toe).
Primary energy production in the EU-27 in 2010 was spread across a range of different energy sources, the
most important of which was nuclear energy (28.5% of the total); the significance of nuclear fuel was particularly high in Belgium, France and Slovakia – where it accounted for more than half of the national production
of primary energy. Around one fifth of the EU-27’s total production of primary energy was accounted for by
renewable energy sources (20.1%), solid fuels (19.6%, largely coal) and natural gas (18.8%), while crude oil
(11.7%) made up the remainder of the total (see Figure 1). As such, in 2010 the production of primary energy
from renewable energy sources in the EU-27 surpassed for the first time that from natural gas and solid fuels,
having surpassed crude oil production in 2006.
The growth of primary production from renewable energy sources exceeded that of all the other energy types,
with particularly strong growth since 2002 (see Figure 2). Indeed, there appears to be something of a watershed
since this date, as the production of renewables accelerated, rising by 70.9% between 2002 and 2010. In contrast,
the production levels for the other primary sources of energy generally fell between 2000 and 2010. The largest
reductions in the production of primary energy were recorded for crude oil (-43.6%), natural gas (-24.9%) and
solid fuels (-23.5%), with a more modest fall of 3.0% for nuclear energy.

Imports
The downturn in the primary production of hard coal, lignite, crude oil, natural gas and more recently nuclear
energy has led to a situation where the EU is increasingly reliant on primary energy imports in order to satisfy
demand. The EU-27’s imports of primary energy exceeded exports by some 952.3 million toe in 2010. The
largest net importers of primary energy were generally the most populous Member States, with the exception
of the United Kingdom and Poland (where indigenous reserves of oil/natural gas and coal remain). Since 2004
the only net exporter of primary energy among the EU Member States has been Denmark (see Table 2).
The origin of EU-27 energy imports has changed somewhat in recent years, as Russia has maintained its
position as the main supplier of crude oil and natural gas and emerged as the leading supplier of hard coal
(see Table 3). In 2010, some 34.5% of the EU-27’s imports of crude oil were from Russia; this was the highest
share recorded between 2002 and 2010 having fallen to a temporary low of 31.4% in 2008. Russia became
the principal supplier of hard coal in 2006, overtaking South Africa, having overtaken Australia in 2004 and
Colombia in 2002; Russia’s share of EU-27 hard coal imports rose from 13.1% in 2002 to 30.2% by 2009, before
falling somewhat in 2010 to 27.1%. Despite this contraction, Russia remained the primary source of hard coal
imports into the EU in 2010 and its share was well ahead of the next highest, recorded by Colombia (20.2%).
In contrast, Russia’s share of EU-27 imports of natural gas declined from 45.1% to 31.8% between 2003 and
2010, while Qatar’s share rose from less than 1% to 8.6%.
The security of the EU’s primary energy supplies may be threatened if a high proportion of imports are concentrated among relatively few partners. Close to three quarters (74.4%) of the EU-27’s imports of natural
gas in 2010 came from Russia, Norway or Algeria – as such there was a diversification of imports as in 2009
the same three countries accounted for 79.2% of natural gas imports. A similar analysis shows that 58.5% of
EU-27 crude oil imports came from Russia, Norway and Libya, while 64.3% of hard coal imports were from
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Russia, Colombia and the United States. Although their import volumes remain relatively small, there was
some evidence of new partner countries emerging between 2002 and 2010. This was notably the case for crude
oil imports from Kazakhstan and Azerbaijan, or natural gas imports from Qatar and Libya.
EU-27 dependency on energy imports increased from less than 40% of gross energy consumption in the 1980s to
reach 54.1% by 2010 (see Table 4). This latest figure marked a second slight decrease in the dependency rate,
which had stood at a high of 56.3% in 2008. The highest energy dependency rates in 2010 were recorded for
crude oil (85.2%) and for natural gas (62.4%). The growth in the last decade (between 2000 and 2010) in the
dependency on non-member countries for supplies of solid fuels (29.2%) and natural gas (27.6%) was faster than
for crude oil (12.7%), which was already at a high level. Since 2003, the EU-27’s net imports of energy have
been greater than its primary production; in other words, more than half of the EU-27’s gross inland energy
consumption was supplied by net imports.
As it was a net exporter, Denmark was the only EU-27 Member State in 2010 with a negative dependency
rate (see Figure 3). Among the other Member States, the lowest dependency rates were recorded by Estonia,
Romania, the Czech Republic and the United Kingdom (the only other countries to report dependency rates
below 30%); meanwhile, Cyprus, Malta and Luxembourg were (almost) entirely dependent on primary energy
imports.

Data sources and availability
Energy commodities extracted or captured directly from natural resources are called primary energy sources,
while energy commodities which are produced from primary energy sources in transformation plants are called
derived products. Primary energy production covers the national production of primary energy sources and
takes place when natural resources are exploited, for example, in coal mines, crude oil fields, hydropower plants,
or in the fabrication of biofuels . Whenever consumption exceeds primary production, the shortfall needs to be
accounted for by imports of primary or derived products.
The heat produced in a reactor as a result of nuclear fission is regarded as primary production of nuclear
heat, alternatively referred to as, nuclear energy. It is calculated either on the basis of the actual heat produced
or on the basis of reported gross electricity generation and the thermal efficiency of the nuclear plant. Primary
production of coal and lignite consists of quantities of fuels extracted or produced, calculated after any operation
for the removal of inert matter.
Transformation of energy from one form to another, such as electricity or heat generation from thermal power
plants, or coke production from coke ovens is not considered as primary production.
Net imports are calculated as the quantity of imports minus the equivalent quantity of exports. Imports
represent all entries into the national territory excluding transit quantities (notably via gas and oil pipelines);
exports similarly cover all quantities exported from the national territory.

Context
More than half of the EU-27’s energy comes from countries outside the EU – and this proportion has been
generally rising over the last decade. Much of this energy comes from Russia, whose disputes with transit
countries have threatened to disrupt supplies in recent years – for example, between 6 and 20 January 2009,
gas flows from Russia via Ukraine were interrupted.
The European Commission adopted its second strategic energy review in November 2008. This addressed
how the EU could reduce its dependency on imported energy, thereby improving its security of supply, as well
as reducing its emissions of greenhouse gases . The review encouraged energy solidarity among Member States,
proposed an action plan to secure sustainable energy supplies, and adopted a package of energy-efficiency proposals aimed at making energy savings in key areas, such as buildings and energy-using products.
In response to the Russian-Ukrainian gas crisis of January 2009, the legislative framework concerning the
security of supplies was reviewed and in September 2009 the European Council adopted Directive 2009/119/EC
imposing an obligation on Member States to maintain minimum stocks of crude oil and/or petroleum products.
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These measures for oil and gas markets were designed to ensure that all parties take effective action to prevent
and mitigate the consequences of potential disruptions to supplies, while also creating mechanisms for Member
States to work together to deal effectively with any major oil or gas disruptions which might arise; a coordination mechanism was set-up so that Member States can react uniformly and immediately in emergency cases.
A broad mix of energy sources and diversity in suppliers, transport routes and transport mechanisms may
each play an important role in securing energy supplies. Building reliable partnerships with supplier, transit
and consumer countries is seen as a way to reduce the risks associated with the EU’s energy dependency and in
September 2011 the European Commission adopted a Communication titled ’ The EU energy policy: engaging
with partners beyond our borders ’ (COM(2011) 539 final).
In November 2010, an initiative titled ’ Energy 2020 a strategy for competitive, sustainable and secure energy ’ (COM(2010) 639 final) was adopted by the European Commission. This strategy defines the energy
priorities for a period of ten years and sets the actions to be taken in order to tackle a variety of challenges,
including achieving a market with competitive prices and secure supplies, boosting technological leadership, and
effectively negotiating with international partners.
The same month the European Commission adopted an initiative titled ’ Energy infrastructure priorities for
2020 and beyond - a blueprint for an integrated European energy network ’ (COM(2010) 677 final). This defines
EU priority corridors for the transport of electricity, gas and oil. A toolbox is also proposed in order to facilitate
a timely implementation of these priority infrastructures.
There are a number of on-going initiatives to develop gas pipelines between Europe and its eastern and southern
neighbours. These include the Nord Stream (between Russia and the EU via the Baltic Sea) which became
operational in November 2011, the south stream (between Russia and the EU via the Black Sea) scheduled to
be completed by 2015 and Nabucco (connecting the Caspian region and Middle East to the EU) scheduled to
be operational by 2017.

Further Eurostat information
Publications
• Energy balance sheets - 2009-2010
• Panorama of energy: energy statistics to support EU policies and solutions

Main tables
• Energy , see:
Energy Statistics - quantities (t_nrg_quant)
Total production of primary energy (ten00076)
Primary production of coal and lignite (ten00077)
Primary production of crude oil (ten00078)
Primary production of natural gas (ten00079)
Primary production of nuclear energy (ten00080)
Primary production of renewable energy (ten00081)
Renewable energy primary production: biomass, hydro, geothermal, wind and solar energy (ten00082)
Net imports of primary energy (ten00083)
Net imports of crude oil and petroleum products (ten00084)
Net imports of natural gas (ten00085)
Gross inland consumption of primary energy (ten00086)
Gross inland energy consumption, by fuel (tsdcc320)
Total gross electricity generation (ten00087)
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Electricity generation by origin: hard coal (ten00088)
Electricity generation by origin: petroleum products (ten00089)
Electricity generation by origin: natural gas (ten00090)
Electricity generation by origin: nuclear (ten00091)
Electricity generation by origin: hydroelectricity (ten00092)
Electricity generation by origin: wind (ten00093)
Energy dependency (tsdcc310)
Combined heat and power generation (tsien030)
Share of biofuels in fuel consumption of transport (tsdcc340)

Database
• Energy , see:
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Energy statistics - imports (by country of origin) (nrg_12)
Energy Statistics - exports (by country of destination) (nrg_13)

Methodology/Metadata
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)

Source data for tables and figures (MS Excel)
• Energy production and imports: tables and figures

External links
• Europe’s Energy Portal
• European Commission - DG Energy - Security of supply
• International Energy Agency
• OECD-NEA (Nuclear Energy Agency)

See also
• Electricity production, consumption and market overview
• Energy price statistics
• Natural gas market indicators
• Sustainable development - Climate change and energy
• Renewable energy statistics
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Consumption of energy
Data from August 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Gross inland consumption of primary energy, 2000-2010(million tonnes of oil equivalent) - Source:
Eurostat (ten00086)

Figure 1: Gross inland consumption, EU-27, 2000-2010(% of total consumption) - Source: Eurostat (ten00086),
(nrg_102a), (nrg_103a), (nrg_101a), (nrg_104a) and (nrg_1071a)

eurostat

Archive Agriculture, environment, energy and transport statistics

978

Table 2: Final energy consumption, 2000-2010(million tonnes of oil equivalent) - Source: Eurostat (ten00095)

Figure 2: Energy intensity of the economy, 2000 and 2010(kg of oil equivalent per EUR 1 000 of GDP) - Source:
Eurostat (t2020_32)
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Figure 3: Final energy consumption, EU-27, 2010 (1)(% of total, based on tonnes of oil equivalent) - Source:
Eurostat (tsdpc320)

Figure 4: Energy consumption by transport mode, EU-27, 2000-2010(2000=100, based on tonnes of oil equivalent) - Source: Eurostat (tsdtr250)
The European Union (EU) has pledged to cut its energy consumption by 20% (compared with projected levels)
by 2020. This article describes how the consumption of energy in the EU-27 has developed, highlighting a shift
from fossil fuels to renewable energy sources , such as solar energy, wind power, and biofuels ; it also looks at
the development of energy use by various transport modes.
In tandem with supply-side policies, the EU has launched a number of initiatives which aim to increase the
efficiency of energy use, reduce energy demand and attempt to decouple it from economic growth. Several instruments and implementing measures exist in this field, including the promotion of co-generation , the energy
performance of buildings (whether private or public buildings), and energy labelling for domestic appliances.

Main statistical findings
Consumption
Gross inland consumption of primary energy within the EU-27 in 2010 was 1759 million tonnes of oil equivalent
(toe). Having remained relatively unchanged during the period from 2003 to 2008, gross inland consumption of
primary energy decreased by 5.4% in 2009 (see Table 1); much of this change can be attributed to a lower level
of economic activity as a result of the financial and economic crisis, rather than a structural shift in the pattern
of energy consumption. Indeed, in 2010 there was a 3.3% rebound in the level of gross inland consumption of
primary energy in the EU-27.
The gross inland consumption of each Member State depends, to a large degree, on the structure of its energy
system, the availability of natural resources for primary energy production , and the structure and development
of each economy; this is true not only for conventional fuels and nuclear power, but also for renewable energy
sources.
In keeping with the data for the whole of the EU-27, gross inland consumption of primary energy fell in all of
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the Member States in 2009, with the exception of Denmark (where reductions in consumption were recorded
already in 2008 and again in 2010). Consumption rebounded in 2010 in most of the Member States – with only
Greece, Spain, Cyprus, Lithuania and Portugal recording consecutive contractions in consumption in 2009 and
2010 – possibly reflecting the low level of economic output and consumer confidence in several of these countries.
Germany had the highest level of gross inland consumption of primary energy in 2010, accounting for a 19.1%
share of the EU-27 total. France (15.3%), the United Kingdom (12.1%) and Italy (10.0%) were the only other
Member States to record double-digit shares; together these four countries accounted for 56.4% of the EU-27’s
gross inland consumption.
An analysis over the period from 2000 to 2010 shows that gross inland consumption of primary energy in
the EU-27 rose, on average, by 0.2% per annum. This pattern was repeated in most of the Member States – as
only eight countries recorded a reduction in consumption during the period under consideration. Among those
reporting a decrease, the largest contraction in consumption was recorded in the United Kingdom (-0.9% per
annum). In contrast, the highest rates of growth were recorded for Luxembourg and Estonia, where the gross
inland consumption of primary energy rose, on average, by 2.5% and 2.1% per annum.
Figure 1 provides information on the energy mix during the period 2000 to 2010. It shows that there was
a gradual decline in the share of crude oil and petroleum products, solid fuels, and nuclear energy, while an
increasing share of EU-27 gross inland consumption was accounted for by renewable energy sources and natural
gas. The combined share of crude oil, petroleum products and solid fuels fell from 56.9% of total consumption
in 2000 to 51.0% by 2010, reflecting a move away from the most polluting fossil fuels; there was also a modest
decline in the share of nuclear energy (0.7 percentage points) although its share was relatively stable between
2007 and 2010. During the same period, the relative importance of natural gas rose by 2.3 percentage points,
to account for more than one quarter (25.1%) of the EU-27’s gross inland consumption in 2010.
However, the biggest change in the energy mix was the growth in the relative importance of renewable energy sources; their share of EU-27 gross inland consumption of primary energy increased by 4.2 percentage
points between 2000 and 2010, to reach 9.8%, a growth rate of 74%. Renewable energy sources accounted for
more than one third of gross inland consumption of primary energy in Latvia (34.6%) and Sweden (33.9%) in
2010, and their share was close to one quarter of the total in Austria (26.2%) and Finland (24.5%). The fastest
expansion between 2000 and 2010 in the consumption of energy from renewable energy sources was recorded
in Denmark and Portugal, where the share of renewable energy sources rose by 11.0 and 7.5 percentage points
respectively, such that they accounted for more than one fifth of gross inland energy consumption of primary
energy.
EU-27 final energy consumption (in other words, excluding energy used by power producers) was equivalent to
just under two thirds (65.6%) of gross inland consumption, at 1153 million toe in 2010. The relative shares of
the four largest Member States were similar to those recorded for gross inland consumption of primary energy;
between them they accounted for 55.8% of the EU-27’s final energy consumption, with the highest share registered in Germany (18.8%) – see Table 2.
The lowest levels of energy intensity – a measure of an economy’s energy efficiency – were recorded for Denmark
and Ireland in 2010, while the most energy-intensive Member States were Bulgaria, Estonia and Romania (see
Figure 2). It should be noted that the economic structure of an economy plays an important role in determining
energy intensity, as post-industrial economies with large service sectors will, a priori, display relatively low energy intensity rates, while developing economies may have a considerable proportion of their economic activity
within industrial sectors, thus leading to higher energy intensity.
Between 2000 and 2010, substantial energy savings were made in the Bulgarian and Romanian economies,
as well as in Lithuania, Slovakia, the United Kingdom, Poland and the Czech Republic, as the amount of energy
required to produce a unit of economic output (as measured by gross domestic product ( GDP )) was reduced
by at least one fifth. Austria was the only Member State to report that its energy intensity rose between 2000
and 2010, although it remained one of the least energy-intensive economies.

End-users
An analysis of the final end use of energy in the EU-27 in 2010 shows three dominant categories: namely,
transport (31.7%), households (26.7%) and industry (25.3%) – see Figure 3.
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The total energy consumption of all transport modes in the EU-27 amounted to 365.2 million toe in 2010.
There were considerable differences in the development of energy consumption across transport modes, with
rapid growth for international aviation (22.9% between 2000 and 2008). However, there followed a considerable
reduction in energy consumption for international aviation in 2009, down 7.4%, and this pattern continued in
2010 albeit at a much slower pace (-1.4%). Nevertheless, as shown in Figure 4, international aviation had the
highest growth in EU-27 energy consumption among the main transport modes between 2000 and 2010 – rising
12.2% overall, while there was also an upward progression in the consumption of energy for road transport
(7.2%). In a similar vein to international aviation, there was a considerable downturn in the consumption of
energy for domestic aviation during 2008 and 2009, and despite a small increase in consumption in 2010, the
energy consumed by domestic aviation was 5.9% lower than in 2000. There was a relatively slow and gradual
decline in the consumption of energy for rail, which fell by 8.9% between 2000 and 2010.
The largest increase in energy consumption among the different transport modes, in absolute terms, was recorded
for road transport, where EU-27 consumption rose by 20.0 million toe between 2000 and 2010, compared with a
4.7 million toe increase for international aviation. There was almost no change in the level of energy consumption for inland waterways, while the consumption of energy for domestic aviation fell by 0.4 million toe and that
for rail by 0.7 million toe. These changes in energy consumption reflect the use of each transport mode, but
can also be influenced by technological changes, especially when these relate to fuel-efficiency gains or losses.

Data sources and availability
Gross inland energy consumption represents the quantity of energy necessary to satisfy inland consumption of
the geographical entity under consideration. It may be defined as primary production plus imports, recovered
products and stock changes, less exports and fuel supply to maritime bunkers (for seagoing ships of all flags).
It describes the total energy needs of a country (or entity), covering: consumption by the energy sector itself;
distribution and transformation losses; final energy consumption by end-users; and statistical differences.
Final energy consumption includes the consumption of energy by all users except the energy sector itself (whether
for deliveries, for transformation, and/or its own use), and includes, for example, energy consumption by agriculture, industry, services and households, as well as energy consumption for transport. It should be noted
that fuel quantities transformed in the electrical power stations of industrial auto-producers and the quantities
of coke transformed into blast-furnace gas are not part of overall industrial energy consumption but of the
transformation sector.
Energy intensity is measured as the ratio between gross inland consumption of energy and GDP; this indicator is a key indicator for measuring progress under the Europe 2020 strategy for smart, sustainable and
inclusive growth. The ratio is expressed in kilograms of oil equivalent (kgoe) per EUR1000, and to facilitate
analysis over time the calculations are based on GDP at constant prices (currently chain-linked 2000 prices). If
an economy becomes more efficient in its use of energy and its GDP remains constant, then the ratio for this
indicator should fall.

Context
As well as supply-side policies to influence the production of energy, there is a growing trend for policy initiatives to focus on improving energy efficiency in an attempt to reduce energy demand and decouple it from
economic growth. This process was given impetus by the integrated energy and climate change strategy that
committed the EU to cut its energy consumption by 20% by 2020 (in relation to projected levels) and, in so
doing, simultaneously address the issues of import dependency, energy-related emissions, and energy costs. The
European Commission adopted the ’ Energy efficiency plan 2011 ’ (COM(2011) 109 final) in March 2011, which
was followed in June 2011 by a proposal for a Directive on energy efficiency . The Commission hopes that these
plans will be pursued in conjunction with other policy actions under the Europe 2020 flagship initiative for a
resource-efficient Europe, including the ’ Roadmap for moving to a competitive low carbon economy by 2050 ’
(COM(2011) 112 final). The energy efficiency plan proposes several actions to:

eurostat

Archive Agriculture, environment, energy and transport statistics

982

• promote the role of the public sector and propose a binding target to accelerate the refurbishment rate of
the public sector building stock; introduce energy efficiency criteria in public procurement;
• trigger the renovation process in private buildings and improve the energy performance of appliances;
• improve the efficiency of power and heat generation;
• foresee energy efficiency requirements for industrial equipment, improved information provision for SMEs
, and energy audits and energy management systems for large companies;
• focus on the roll-out of smart grids and smart meters providing consumers with the information and
services necessary to optimise their energy consumption and calculate their energy savings.
The EU harmonises national measures relating to the publication of information on the consumption of energy
by household appliances, thereby allowing consumers to choose appliances on the basis of their energy efficiency.
A range of different products (for example, light bulbs, refrigerators, washing machines) carry the EU’s energy
label that details the energy efficiency of products, rating them according to a scale that ranges from A to G,
with ’A’ as the most energy efficient products and ’G’ the least efficient; a maximum of seven colours are also
used with dark green always representing the most efficient.
Despite falls in the amount of energy consumed for transport in 2008 and 2009 (at least, in part, reflecting
the impact of the financial and economic crisis), an analysis of a longer time series shows that transport was the
fastest growing consumer of energy and producer of greenhouse gases, even if advances in transport technology
and fuel have resulted in marked decreases in emissions of certain pollutants. There are many factors that
impact on energy use for transport, for example, overall economic growth, the efficiency of individual transport
modes, the take-up of alternative fuels, and lifestyle choices. The globalised nature of the economy has fuelled
demand for international freight movements (principally by ship), while within the Single Market there has been
a considerable expansion in the use of road freight transport. The growth in demand for energy for transport is
not confined to business, as it has been accompanied by an expansion in personal travel. The growth of low-cost
airlines, an increase in motorisation rates (the average number of motor vehicles per inhabitant), a trend for
living in suburban areas, or the expansion of tourism (more frequent breaks, and more long-haul destinations)
are among some of the factors that have contributed to increase the demand for energy as a result of personal
travel.

Further Eurostat information
Publications
• Energy balance sheets
• Energy – yearly statistics
• Panorama of energy: energy statistics to support EU policies and solutions

Main tables
• Energy , see:
Energy Statistics - quantities (t_nrg_quant)
Share of renewables in gross inland energy consumption (tsdcc110)
Gross inland consumption of primary energy (ten00086)
Gross inland energy consumption, by fuel (tsdcc320)
Consumption of electricity by industry, transport activities and households/services (ten00094)
Final energy consumption (ten00095)
Final energy consumption, by sector (tsdpc320)
Final energy consumption of petroleum products (ten00096)
Final energy consumption of electricity (ten00097)
Final energy consumption of natural gas (ten00098)
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Final energy consumption by industry (ten00099)
Final energy consumption by transport (ten00100)
Energy consumption of transport, by mode (tsdtr100)
Final energy consumption by households, trades, services, etc. (ten00101)
Electricity consumption of households (tsdpc310)
Energy dependency (tsdcc310)
Combined heat and power generation (tsien030)
Share of biofuels in fuel consumption of transport (tsdcc340)

Database
• Energy , see:
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Supply, transformation, consumption - all products - annual data (nrg_100a)
Supply, transformation, consumption - solid fuels - annual data (nrg_101a)
Supply, transformation, consumption - oil - annual data (nrg_102a)
Supply, transformation, consumption - gas - annual data (nrg_103a)
Supply, transformation, consumption - electricity - annual data (nrg_105a)
Supply, transformation, consumption - heat - annual data (nrg_106a)
Supply, transformation, consumption - renewables and wastes (total, solar heat, biomass, geothermal, wastes) - annual data (nrg_1071a)
Supply, transformation, consumption - renewables (hydro, wind, photovoltaic) - annual data (nrg_1072a)
Supply, transformation, consumption - renewables (biofuels) - annual data (nrg_1073a)

Methodology/Metadata
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)
• Share of renewable energy in fuel consumption of transport (ESMS metadata file - tsdcc340_esms)

Source data for tables and figures (MS Excel)
• Consumption of energy: tables and figures

External links
• European Commission - Energy - Energy policy for a competitive Europe
• European Commission - Mobility &amp; Transport - European strategies
• International Energy Agency (IEA) - World Energy Outlook
• OECD - Energy - Climate Change, Energy and Transport

See also
• Sustainable development - Consumption and production
• Transport energy consumption and emissions
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Electricity production, consumption and market overview
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Net electricity generation, 2000-2010(1 000 GWh) - Source: Eurostat (nrg_105a)

Figure 1: Net electricity generation, EU-27, 2010(% of total, based on GWh) - Source: Eurostat (nrg_105a)
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Figure 2: Market share of the largest generator in the electricity market, 2010 (1)(% of total generation) Source: Eurostat (tsier060)

Figure 3: Electricity consumption by households, 2010(2000=100) - Source: Eurostat (tsdpc310)
This article describes the electricity market in the European Union (EU) with an analysis of electricity generation according to a range of different energy sources used for generation. It also provides statistics on the
level of market liberalisation (as measured by the share of the largest generator) within electricity markets and
concludes with information concerning electricity consumption by households .
The European Commission launched its third legislative package to liberalise energy markets in September
2007. These proposals were designed to: create a competitive energy market; expand consumer choice; promote fairer prices; result in cleaner energy; and promote the security of supply. In order to reach these goals,
the proposals sought to: separate production and supply from transmission networks; facilitate cross-border
collaboration, investment and trade in energy; introduce more effective regulation; encourage greater market
transparency; and increase solidarity between EU Member States. The proposals led to Directive 2009/72/EC
of the European Parliament and of the Council concerning ’ Common rules for the internal market in electricity
’. Since March 2011, this Directive and others linked to the third legislative package have been transposed into
national law.

Main statistical findings
Electricity generation
Total net electricity generation in the EU-27 was 3.18 million gigawatt hours (GWh) in 2010 – which marked
a 4.5% increase compared with the year before and almost fully offset the reduction of 4.9% that had been
posted in 2009 (reflecting the impact of the financial and economic crisis) – see Table 1. As such, the level of
net electricity generation in 2010 returned close to its peak level of 2008 (3.20 million GWh).
Germany had the highest level of net electricity generation in 2010 among the Member States, accounting
for 18.6% of the EU-27 total, just ahead of France (17.1%); the United Kingdom was the only other country
with a double-digit share (11.5%).
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The pattern observed for the EU-27 of falling electricity generation in 2009 and a recovery in 2010 was reproduced in the majority of the Member States. There were some notable differences however, as net electricity
generation fell during consecutive years in Greece and Malta, while there was a reduction of 62.2% in electricity
generation in Lithuania in 2010; the latter may be attributed to the closure (at the end of 2009) of Lithuania’s
last nuclear reactor. By contrast, neighbouring Estonia saw its net electricity generation rise by 48.8% in 2010,
in part due to an increase in renewable energy sources — combined heat and power plants consuming wood fuel
and generation from wind energy.
More than one quarter of the net electricity generated in the EU-27 in 2010 came from nuclear power plants
(27.3%) while almost double this share (54.8%) came from power stations using combustible fuels (such as
natural gas, coal and oil). Among the renewable energy sources shown in Figure 1, the highest share of net
electricity generation in 2010 was from hydropower plants (12.2%), followed by wind turbines (4.6%) and solar
power (0.7%).
The relative importance of renewable energy sources in relation to EU-27 net electricity generation grew between
2000 and 2010, while there was little change in the relative importance of combustible fuels and a reduction
in the amount of electricity generated from nuclear power plants. The share of net electricity generation from
nuclear energy fell from 31.2% in 2000 to 27.3% in 2010. Among the renewable energy sources the proportion
of net electricity generation from solar and wind increased greatly although the share of solar remained small,
increasing from close to nothing in 2000 to 0.7% by 2010; the share from wind turbines increased from 0.8% in
2000 to 4.6% by 2010.

Market shares
One measure that is used to monitor the extent of electricity market liberalisation is the market share of the
largest generator in each country (see Figure 2). The small island nations of Cyprus and Malta were both characterised by a complete monopoly in 2010, with 100% of their electricity being generated by the largest (sole)
generator. Five other Member States – Estonia, Latvia, France, Luxembourg and Greece – reported shares of
at least 85%. In 13 of the 24 Member States for which data are available, the largest generator provided less
than 50% of the total electricity generated, with the lowest share (17.4%) being recorded in Poland.

Household electricity consumption
During the ten-year period from 2000 to 2010, the consumption of electricity by households rose in the EU-27
by 18.0% (see Figure 3). There was much faster growth in a number of Member States, in particular Spain,
Cyprus, Romania, Portugal, Poland and all three of the Baltic Member States – where growth was at least
double the EU-27 average. At the other end of the range, household electricity consumption fell in four of the
Member States – Sweden, Malta, Belgium and Slovakia – in the latter the reduction in electricity consumption
by households was almost 20%. These figures on overall household electricity consumption are likely to be
influenced, in part, by the average number of persons living in each household and by the total number of
households – both of which are linked to demographic events.

Data sources and availability
Electricity is produced as a primary or secondary product in power plants. The total amount of electricity
produced is referred to as gross electricity production. However, power plants consume some electricity for
their own use (in plant auxiliaries and in other transformers) and net electricity production is obtained by
deducting this amount from gross production. The net production is distributed through national transmission
and distribution grids to final consumers, transformed to heat in boilers or heat pumps, stored using pumped
storage, or traded (exported or imported).
Final consumption of electricity covers the electricity delivered to the consumer’s door (industry, transport,
households and other sectors); it excludes deliveries for transformation and/or own use of energy producing
activities, as well as network losses.
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The market share of electricity generators is based on their net electricity production, and as such the electricity
used by generators for their own consumption is not taken into account.

Context
Since July 2004, small business consumers in the EU have been free to switch their gas or electricity supplier,
and in July 2007 this right was extended to all consumers. Independent national regulatory authorities have
been established across the Member States to ensure that suppliers and network companies operate correctly.
However, a number of shortcomings were identified in the opening-up of markets, and it was therefore decided to
embark upon a third legislative package of measures with the aim of ensuring that all users could take advantage
of the benefits provided by a truly competitive energy market.
The European Commission launched its third legislative package to liberalise energy markets in September
2007. During 2009, a number of these proposals were adopted by the European Parliament and the Council :

• Regulation 713/2009 of 13 July 2009 establishing an agency for the cooperation of energy regulators;
• Regulation 714/2009 of 13 July 2009 on conditions for access to the network for cross-border exchanges
in electricity and repealing Regulation 1228/2003;
• Directive 2009/72/EC of 13 July 2009 concerning common rules for the internal market in electricity and
repealing Directive 2003/54/EC.
On 17November2010, the European Commission presented its ’ Energy infrastructure priorities for 2020 and
beyond – a blueprint for an integrated European energy network ’ (COM(2010) 677 final), detailing priority
corridors for the transport of electricity, gas and oil. This was followed on 19 October 2011 by a proposal for
a Regulation on ’ Guidelines for trans-European energy infrastructure ’ (COM(2011) 658 final), which seeks to
ensure 12 priority corridors for strategic energy networks and storage facilities are completed by 2020.
The use of nuclear power for electricity generation has received renewed attention amid concerns about an
increasing dependency on imported primary energy, rising oil and gas prices, and commitments to reduce greenhouse gas emissions. These have been balanced against long-standing concerns about safety and waste from
nuclear power plants, which were highlighted during the immediate period following the Fukushima Dai-ichi
nuclear disaster that resulted from the Great East Japan (or Tohoku) earthquake and subsequent tsunami in
March 2011. While some Member States have continued with existing reactors or plans to construct new nuclear
reactors others decided to review, and in some cases, changed policies for existing plants, as well as cancelling
planned nuclear constructions.

Further Eurostat information
Publications
• Energy balance sheets - Data 2008-2009
• Energy – yearly statistics - Year 2008
• Panorama of energy: energy statistics to support EU policies and solutions - 2009 edition

Main tables
• Energy (t_nrg) , see:
Main indicators - Energy Statistics (t_nrg_indic)
Market share of the largest generator in the electricity market (tsier060)
Electricity generated from renewable sources (tsien050)
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Energy Statistics - quantities (t_nrg_quant)
Total gross electricity generation (ten00087)
Electricity generation by origin: hard coal (ten00088)
Electricity generation by origin: petroleum products (ten00089)
Electricity generation by origin: natural gas (ten00090)
Electricity generation by origin: nuclear (ten00091)
Electricity generation by origin: hydroelectricity (ten00092)
Electricity generation by origin: wind (ten00093)
Consumption of electricity by industry, transport activities and households/services (ten00094)
Electricity consumption of households (tsdpc310)
Energy Statistics - prices (t_nrg_price)
Electricity prices by type of user (tsier040)
Electricity prices for large industrial standard consumers (ten00105)

Database
• Energy (nrg) , see:
Main indicators - Energy Statistics (nrg_indic)
Market share of the largest generator in the electricity market (nrg_ind_331a)
Energy Statistics - Euro-indicators in energy - monthly data (nrg_ind_34m)
Supply of electricity - monthly data (nrg_ind_342m)
Energy Statistics - quantities (nrg_quant)
Supply, transformation, consumption - electricity - annual data (nrg_105a)
Supply - electricity - monthly data (nrg_105m)

Methodology / Metadata
• Energy Statistics (ESMS metadata file - nrg_indic_esms)
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)

Other information
• Directive 2009/72/EC of 13 July 2009 concerning common rules for the internal market in electricity
• Regulation 713/2009 of 13 July 2009 establishing an Agency for the Cooperation of Energy Regulators
• Regulation 714/2009 of 13 July 2009 on conditions for access to the network for cross-border exchanges
in electricity

Source data for tables, figures and maps on this page (MS Excel)
• Electricity production, consumption and market overview: tables and figures

External links
• Eurelectric - Electricity for Europe - Statistics
• European Commission - Energy - Gas &amp; Electricity - Electricity Regulatory Forum (Florence)
• International Energy Agency (IEA) - Electricity
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See also
• Consumption of energy
• Electricity market indicators
• Electricity production and supply statistics
• Energy production and imports
• Sustainable development - Climate change and energy
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Renewable energy statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Primary production of renewable energy, 2000 and 2010 - Source: Eurostat (ten00081) and (ten00082)

Table 2: Share of renewables in gross inland energy consumption, 2010(%) - Source: Eurostat (nrg_100a),
(nrg_1071a) and (nrg_1072a)
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Figure 1: Share of renewables in gross final energy consumption, 2010 and 2020(%) - Source: Eurostat
(t2020_31)

Figure 2: Proportion of electricity generated from renewable sources, 2010(% of gross electricity consumption)
- Source: Eurostat (tsien050)

Figure 3: Electricity generated from renewable energy sources, EU-27, 2000-2010 - Source: Eurostat (nrg_105a)
and (tsdcc330)
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Figure 4: Share of renewable energy in fuel consumption of transport, 2010(%) - Source: Eurostat (tsdcc340)
This article provides recent statistics on renewable energy sources in the European Union (EU) . Renewable
energy sources include wind power, solar power (thermal, photovoltaic and concentrated), hydroelectric power,
tidal power, geothermal energy and biomass .
The use of renewable energy has many potential benefits, including a reduction in greenhouse gas emissions,
the diversification of energy supplies and a reduced dependency on fossil fuel markets (in particular, oil and
gas). The growth of renewable energy sources may also have the potential to stimulate employment in the EU,
through the creation of jobs in new ’green’ technologies.

Main statistical findings
Primary production
The primary production of renewable energy within the EU-27 in 2010 was 166.6 million tonnes of oil equivalent
(toe) – a 20.1% share of total primary energy production from all sources. The quantity of renewable energy
produced within the EU-27 increased overall by 72.4% between 2000 and 2010, equivalent to an average increase
of 5.6% per annum.
Among renewable energies, the most important source in the EU-27 was biomass and waste , accounting for
just over two thirds (67.6%) of primary renewables production in 2010 (see Table 1). Hydropower was the other
main contributor to the renewable energy mix (18.9% of the total). Although its level of production remains
relatively low, there was a particularly rapid expansion in the output of wind energy, which accounted for 7.7%
of the EU-27’s renewable energy produced in 2010.
The largest producer of renewable energy within the EU-27 in 2010 was Germany, with a 19.6% share of
the total; France (12.5%) and Sweden (10.4%) were the only other Member States to record double-digit shares,
although Italy’s share (9.8%) was only just below this level. There were considerable differences in the renewable
energy mix across the Member States, which reflect to a large degree natural endowments and climatic conditions. For example, more than three quarters (79.2%) of the renewable energy produced in Cyprus was from
solar energy, while more than a third of the renewable energy in the relatively mountainous countries of Austria
and Slovenia was from hydropower (much higher shares were recorded in Norway, Switzerland, Croatia and
the former Yugoslav Republic of Macedonia). Close to one third (29.2%) of the renewable energy production
in Italy was from geothermal energy sources (where active volcanic processes still exist). The share of wind
power was particularly high in Ireland (39.0%) and also accounted for more than one fifth of renewable energy
production in Spain (25.9%) and Denmark (21.5%).
The output of renewable energy in Germany grew at an average rate of 13.7% per annum between 2000 and
2010, as such its share of the EU-27 total rose by 10.2 percentage points from a 9.4% share in 2000 to 19.6% by
2010. The rapid expansion of primary production of renewable energy in Germany meant that it moved from
being the fourth largest producer in the EU in 2000 to become by far the leading producer by 2010. Renewable
energy production in Belgium, Slovakia and Ireland also grew at an average rate that was in excess of 10% per
annum between 2000 and 2010.
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Consumption
Renewable energy sources accounted for an 8.7% share of the EU-27’s gross inland energy consumption in 2010
(see Table 2). Over one third of the energy consumed in Latvia (34.5%) was derived from renewables in 2010,
while the relative importance of renewables was also high in Sweden (30.8%), Austria (25.6%), Finland (21.7%)
and Portugal (19.7%).
The EU seeks to have a 20% share of its final energy consumption from renewable sources by 2020; this
target is broken down between the Member States with national action plans designed to plot a pathway for the
development of renewable energies in each Member State. Figure 1 shows the latest data available for the share
of renewable energies in gross final energy consumption and the indicative targets that have been set for each
country for 2020. The share of renewables in gross final energy consumption stood at 12.5% in the EU-27 in 2010.
Among the Member States, the highest share of renewables in gross final energy consumption in 2010 was
recorded in Sweden (47.9%), while Latvia, Finland and Austria each reported that more than 30% of their final
energy consumption was derived from renewables. Compared with the most recent data available for 2010, the
indicative targets for the United Kingdom, Ireland, the Netherlands and France require each of these Member
States to increase their share of renewables in final energy consumption by at least 10 percentage points. In
contrast, Romania, Estonia and Sweden were already, in 2010, very close to their indicative targets for 2020.

Electricity
The latest information available for 2010 (see Figure 2) shows that electricity generated from renewable energy
sources contributed almost one fifth (19.9%) of the EU-27’s gross electricity consumption . In Austria (61.4%),
Sweden (54.5%) and Portugal (50.0%); at least half of all the electricity consumed was generated from renewable
energy sources, largely as a result of hydropower and biomass.
The growth in electricity generated from renewable energy sources during the period 2000 to 2010 (see Figure
3) largely reflects an expansion in two renewable energy sources; namely, wind turbines and biomass. Although
hydropower remained the single largest source for renewable electricity generation in the EU-27 in 2010 (58.4%
of the total), the amount of electricity generated in this way in 2010 was relatively similar to that a decade
earlier, rising by just 4.5% overall. In contrast, the quantity of electricity generated from biomass more than
trebled, while that from wind turbines increased almost seven-fold. The relative shares of wind turbines and
biomass in the total quantity of electricity generated from renewable energy sources rose to 21.8% and 18.9%
respectively in 2010.

Transport
At the end of 2008, the EU agreed to set a target for each Member State, such that renewable energy sources
(including biofuels, hydrogen or ’green’ electricity) should account for at least 10% of all fuel used within the
transport sector by 2020. The average share of renewable energy sources across the EU-27 was 4.7% in 2010,
ranging from highs of 7.8% in Slovakia and 7.7% in Sweden to 1% or less in Bulgaria, Denmark, Malta and
Estonia (see Figure 4).

Data sources and availability
The statistics presented in this article are calculated on the basis of energy statistics covered by Regulation
(EC) 1099/2008 on energy statistics.
The share of renewable energy in gross final energy consumption is identified as a key indicator for measuring
progress under the Europe 2020 strategy for smart, sustainable and inclusive growth. This indicator may be
considered as an estimate for the purpose of monitoring Directive 2009/28/EC on the promotion of the use of
energy from renewable sources – however, the statistical system for some renewable energy technologies is not
yet fully developed to meet the requirements of this Directive; for example, the treatment of energy from heat
pumps (and the energy used to drive the pumps). Furthermore, the Directive requires hydro and wind energy
to be normalised to smooth the effects of climatic variation; given the 15-year normalisation requirement for
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hydro production and the availability of energy statistics (for the EU-27, starting from 1990), long time series
for this indicator are not available. As such, the statistics presented for hydro and wind energy in this article
have not been normalised.
Electricity from renewable energy sources is defined as the ratio between electricity produced from renewable
energy sources and gross national electricity consumption. Electricity produced from renewable energy sources
comprises electricity generation from hydropower plants (excluding pumping), as well as electricity generated
from biomass/wastes, wind, solar and geothermal installations.
The share of renewable energies in the fuel consumed by the transport sector is calculated on the basis of
energy statistics, according to the methodology as described in Directive 2009/28/EC; the contribution of all
biofuels is currently included within the calculation for this indicator and the data are not restricted to biofuels
satisfying the sustainability criteria.

Context
The EU has set out plans for a new energy strategy based on a more secure, sustainable and low-carbon economy.
Aside from combating climate change through a reduction in greenhouse gas emissions, the use of renewable
energy sources is likely to result in more secure energy supplies, greater diversity in energy supply, less air
pollution, as well as the possibility for job creation in environmental and renewable energy sectors.
The integrated energy and climate change strategy adopted in December 2008 provided a further stimulus
for increasing the use of renewable energy sources to 20% of total energy consumption by 2020, while calling
for energy consumption and greenhouse gas emissions to both be cut by 20%. Directive 2009/28/EC of the
European Parliament and Council on the promotion of the use of energy from renewable sources set an overall
goal across the EU-27 for a 20% share of energy consumption to be derived from renewable sources by 2020,
while renewables should also account for a 10% share of the fuel used in the transport sector by the same date.
The Directive changes the legal framework for promoting renewable electricity, requires national action plans
to show how renewable energies will be developed in each Member State, creates cooperation mechanisms, and
establishes sustainability criteria for biofuels (following concerns over their potential adverse effects on crop
prices, food supply, forest protection, biodiversity , water and soil resources).
On 6 June 2012, the European Commission presented a Communication titled, ’ Renewable energy: a major player in the European energy market ’ (COM(2012) 271 final), outlining options for a renewable energy
policy for the period beyond 2020. The Communication also called for a more coordinated European approach
in the establishment and reform of support schemes and an increased use of renewable energy trading among
Member States.

Further Eurostat information
Publications
• Panorama of energy: energy statistics to support EU policies and solutions

Main tables
• Energy (t_nrg) , see:
Main indicators - Energy Statistics (t_nrg_indic)
Electricity generated from renewable sources (tsien050)
Energy Statistics - quantities (t_nrg_quant)
Total production of primary energy (ten00076)
Primary production of renewable energy (ten00081)
Renewable energy primary production: biomass, hydro, geothermal, wind and solar energy (ten00082)
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Share of renewable energy in gross final energy consumption (tsdcc110)
Gross inland consumption of primary energy (ten00086)
Gross inland energy consumption, by fuel (tsdcc320)
Total gross electricity generation (ten00087)
Electricity generation by origin: hydroelectricity (ten00092)
Electricity generation by origin: wind (ten00093)
Energy dependency (tsdcc310)
Combined heat and power generation (tsien030)
Share of renewable energy in fuel consumption of transport (tsdcc340)
Share of biofuels in fuel consumption of transport (tsdcc340)

Database
• Energy (nrg) , see:
Main indicators - Energy Statistics (nrg_indic)
Energy Statistics - Structural Indicators in energy - annual data (nrg_ind_33a)
Electricity generated from renewable sources (nrg_ind_333a)
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Supply, transformation, consumption - renewables and wastes (total, solar heat, biomass,
geothermal, wastes) - annual data (nrg_1071a)
Supply, transformation, consumption - renewables (hydro, wind, photovoltaic) - annual data
(nrg_1072a)
Supply, transformation, consumption - renewables (biofuels) - annual data (nrg_1073a)
Energy Statistics - infrastructure (nrg_11)
Infrastructure - renewables - annual data (nrg_114a)

Dedicated section
• Energy

Methodology / Metadata
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)
• Main indicators - Energy Statistics (ESMS metadata file - nrg_indic_esms)

Source data for tables and figures (MS Excel)
• Renewable energy: tables and figures

External links
• Europe’s Energy Portal
• European Commission - Energy - Renewable Energy
• International Energy Agency (IEA) - Renewable Energy

See also
• Sustainable development - Climate change and energy
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Energy price statistics
Data from August and December 2012. Most recent data: Further Eurostat information, Main tables and
Database .

Table 1: Half-yearly electricity and gas prices, second half of year, 2009-2011(EUR per kWh) - Source: Eurostat
(nrg_pc_204), (nrg_pc_205), (nrg_pc_202) and (nrg_pc_203)

Figure 1: Electricity prices for household consumers, second half 2011 (1)(EUR per kWh) - Source: Eurostat
(nrg_pc_204)
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Table 2: Composition of electricity prices for household consumers, second half 2011 (1)(EUR per kWh) Source: Eurostat

Figure 2: Breakdown of electricity prices for household consumers, second half 2011 (1)(% share of price
excluding taxes and levies) - Source: Eurostat

Figure 3: Electricity prices for industrial consumers, second half 2011 (1)(EUR per kWh) - Source: Eurostat
(nrg_pc_205)
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Table 3: Composition of electricity prices for industrial consumers, second half 2011 (1)(EUR per kWh) - Source:
Eurostat

Figure 4: Breakdown of electricity prices for industrial consumers, second half 2011 (1)(% share in price excluding taxes and levies) - Source: Eurostat
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Figure 5: Natural gas prices for household consumers, second half 2011 (1)(EUR per kWh) - Source: Eurostat
(nrg_pc_202)

Figure 6: Natural gas prices for industrial consumers, second half 2011 (1)(EUR per kWh) - Source: Eurostat
(nrg_pc_203)

Figure 7: Consumer prices of petroleum products, EU-27, 2005-2012 (1)(EUR per litre) - Source: Oil bulletin,
Directorate-General for Energy, European Commission
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Table 4: Consumer prices of petroleum products, end of second half 2012 (1)(EUR per litre) - Source: Oil
bulletin, Directorate-General for Energy, European Commission
This article highlights the evolution of energy – electricity, natural gas and petroleum products – prices for
both industrial and household users in the European Union (EU) ; it includes (subject to availability) data
for Norway, Croatia, the former Yugoslav Republic of Macedonia, Turkey, Albania, Bosnia-Herzegovina and
Montenegro. More detailed energy price statistics are available in an article on electricity and natural gas prices
.
The price of energy depends on a range of different supply and demand conditions, including the geopolitical situation, import diversification, network costs, environmental protection costs, severe weather conditions,
and levels of excise and taxation; note that prices presented in this article generally include taxes, levies and
value added tax (VAT) for household consumers but exclude (deductible) VAT for industrial/business users.

Main statistical findings
An overview of average prices for natural gas and electricity for the last three years (second half of each year)
is given in Table 1.

Electricity prices for household consumers
This analysis is based on prices for the medium standard household consumption band, with annual electricity
consumption between 2500 and 5000 kWh.
Electricity prices for a medium-sized household were highest during the second half of 2011 in Denmark, Germany and Cyprus (see Figure 1). The lowest electricity prices for household consumers were found in Bulgaria,
Estonia and Romania.
The average price of electricity for household consumers in the EU-27 (the prices for each Member State
are weighted according to their consumption by the household sector in 2010) was EUR 0.184 per kWh in the
second half of 2011. The price of electricity for household consumers in Denmark (EUR 0.298 per kWh) was
almost 3.5 times as high as in Bulgaria (EUR 0.087 per kWh).
The share of taxes and levies (including VAT) within the total price of electricity was lowest in the United
Kingdom (4.7%), resulting from a relatively low VAT rate being applied to the basic price, while no other taxes
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were added. Malta also reported a relatively low burden from taxation, as this accounted for 5.0% of the total
price of electricity for consumers; these were the only two EU Member States where the share of taxation in
the final price was in single digits.
At the other end of the scale, the highest proportion of taxes in the final price of electricity for consumers
was recorded in Denmark, where more than half (55.8%) of the final price was made up of VAT, taxes and
levies; Germany (44.9%) and Portugal (43.2%) had the next highest shares.
The largest price increases among EU Member States between the second half of 2010 and the second half
of 2011 were observed in Latvia (28.1%) and Cyprus (19.4%), while there were also double-digit price increases
for Portugal, Spain and Ireland. The average increase for the whole of the EU-27 was 6.3% and the majority of
the Member States followed this upward development. Nevertheless, Luxembourg (-4.9%), Poland (-2.2%) and
Hungary (-1.3%) each saw the price of electricity charged to household consumers fall.
On an annual basis, the reporting authorities that participate in the electricity price survey also provide more
disaggregated price data. Table 2 and Figure 2 show information on the composition of household electricity
prices with information on the production of energy and its supply, as well as network costs (the price paid for
distribution and transmission). Production costs were relatively high in Malta, Cyprus and the United Kingdom
(above 75% of the final price), while network costs were relatively high in the Czech Republic, Romania and
Estonia (around 60% of the total); note that this analysis was not provided by France or Hungary.

Electricity prices for industrial consumers
This analysis is based on prices for the medium standard industrial consumption band, with annual electricity
consumption between 500 and 2000 MWh.
The price of electricity, as paid by a medium-sized industrial consumer in the EU-27 was less than two thirds
of that paid by a medium-sized household consumer; note that the prices presented for the former exclude
deductible VAT. EU-27 electricity prices for industrial consumers during the second half of 2011 averaged EUR
0.112 per kWh. The price of electricity for this category of consumers was highest in Cyprus, Malta and Italy
(see Figure 3), while relatively low prices were recorded for Sweden, France, Romania, Estonia, Finland and
Bulgaria (which had the lowest price level, EUR 0.067 per kWh).
A similar analysis to that performed for household consumers shows that the highest proportions of taxes
and levies (other than VAT) in the price of electricity for industrial consumers were recorded in Italy (28.0%)
and Germany (27.7%); these were the only EU Member States to record shares in excess of 20%. At the other
end of the scale, there were no taxes and levies (other than possible deductible VAT) applied to the price of
electricity for industrial consumers in Latvia, Malta or Romania, and the share of taxes and levies was less than
2% in Bulgaria, the Czech Republic, Sweden and Lithuania.
The price of electricity for a medium-sized industrial consumer rose in the EU-27 by 6.0% between the second half of 2010 and the second half of 2011. This upward pattern was reproduced in the majority of the EU
Member States (no data available for Austria), with double-digit price increases being recorded for France, Ireland, Italy, Latvia and Cyprus; in the latter two countries prices rose in excess of 20%. There were nine Member
States where the price of electricity for industrial consumers fell between the second half of 2010 and the second
half of 2011: these reductions were generally quite small, although prices fell by 9.4% in the Netherlands and
by between 4% and 6% in Slovenia, Poland and Hungary.
As for household consumers, there is additional information available on the breakdown of electricity prices
for industrial consumption. Table 3 and Figure 4 show that the costs of production and supply of electricity
were relatively high in Malta, Cyprus, Greece and Italy (provisional) – accounting for more than 80% of the
price. At the other end of the range, network costs accounted for around half of the price of electricity in
Lithuania, Estonia and Slovakia.
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Natural gas prices for household consumers
This analysis is based on prices for the medium standard household consumption band, with annual natural
gas consumption between 5600 and 56000 kWh (between 20 and 200 GJ).
In the second half of 2011, the price of natural gas to a medium-sized household within the EU-27 was EUR
0.064 per kWh. Natural gas prices were highest in Sweden, Denmark and Italy (see Figure 5). The lowest natural gas prices for households were found in Romania, Estonia, Latvia and Bulgaria (all below EUR
0.05 per kWh). The price of natural gas for households in the most expensive country – Sweden (EUR 0.117
per kWh) – was 4.2 times as high as the price charged in the cheapest country – Romania (EUR 0.028 per kWh).
For household consumers, the tax burden as a share of the total price of natural gas was lowest in the United
Kingdom (4.8% of the total price) where a relatively low VAT rate was applied with no additional energy taxes
or levies. Luxembourg (9.5%) was the only other EU Member State to report that taxes, levies and VAT
accounted for a single-digit share of the price of natural gas to household consumers. In Denmark, just over
half (50.4%) of the final price of natural gas for household consumers was made up of taxes, levies and VAT.
Romania (47.8%) and Sweden (44.3%) recorded the next highest proportion of taxes, levies and VAT – which
was perhaps somewhat surprising given that Romania was the least expensive Member State in relation to
natural gas prices for household consumers.
Between the second half of 2010 and the second half of 2011, natural gas prices for households rose by 12.6%
in the EU-27. Across the 23 Member States for which data are available (Greece and Finland, not available;
Cyprus and Malta, not applicable), prices rose by upwards of 20% in Belgium, Luxembourg and the United
Kingdom (where a peak of 23.9% was recorded). By contrast, there were two Member States where natural
gas prices fell – Romania (-0.7%) and Poland (-1.0%) – while prices remained unchanged in Spain (0.0%) and
Denmark (0.1%).

Natural gas prices for industrial consumers
This analysis is based on prices for the medium standard industrial consumption band, with annual natural
gas consumption between 2778 and 27778 GWh (between 10000 and 100000 GJ); note that prices for industrial
users correspond to the basic price and non-deductible taxes and levies and therefore exclude deductible VAT.
Across the EU-27, the price of natural gas for a medium-sized industrial consumer averaged EUR 0.038 per
kWh in the second half of 2011; this was around 60% of the price paid by a medium-sized household consumer.
Natural gas prices during the second half of 2011 were highest in Denmark and Sweden (see Figure 6). However,
the difference in prices across the EU Member States was far less than that observed for household consumers.
The lowest natural gas prices were recorded in Romania and the United Kingdom; gas prices in Turkey were
below this level.
The relative share of tax and other levies in the price of natural gas for industrial consumers was highest
in Denmark where half (50.3%) of the final price was made up of taxes and levies. This was a considerably
larger share than in any of the other EU Member States, as the 29.8% share in Romania and the 17.6% share
in Finland accounted for the second and third highest shares. By contrast, there were four Member States
(Bulgaria, Spain, Lithuania and Poland) where no taxes and levies were applied to the price of natural gas for
industrial consumers, while in Luxembourg (1.2%) and Portugal (0.3%) the weight of taxes and other levies in
the price of natural gas for industrial use also remained very low.
Between the second half of 2010 and the second half of 2011, natural gas prices for industrial users increased
in 21 of the 23 EU Member States for which data are available (Greece and Austria, not available; Cyprus and
Malta, not applicable). The highest price increases were observed in Finland (39.8%), while increases between
20% and 30% were recorded in the United Kingdom, Slovenia, Hungary, Ireland and Lithuania. Falling prices
were registered in Poland (-2.2%) and the Czech Republic (-4.7%).

Consumer prices for petroleum products
Consumer prices for petroleum products generally include taxes and duties. Figure 7 shows the development of
prices between 2005 and 2012, with a notable peak in the first half of 2008, followed by a considerable correc-
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tion during the second half of the same year. Thereafter there was a gradual increase in price of all petroleum
products, such that by the end of 2012, the price of many products was at (or very close to) historical highs.
The average price of Euro-super 95 in the EU-27 was EUR 1.56 per litre at the end of 2012, while that
for automotive gas oil was EUR 0.10 lower. From the end of 2008 to the end of 2012 the price of Euro-super 95
rose overall by 53.1%, while the price of automotive gas oil rose by 46.5%.
Table 4 presents the price of petroleum products within the EU Member States. The highest price for Eurosuper 95 at the end of 2012 was recorded in Italy (EUR 1.75 per litre), which was EUR 0.50 higher than in
Romania. The highest price for automotive gas oil at the end of 2012 was recorded in the United Kingdom
(EUR 1.73 per litre) which was EUR 0.51 higher than in Luxembourg (where the lowest price was registered).
Table 4 also gives an indication of the difference in the price of petroleum products on the basis of a comparison
between prices without taxes and duties and final consumer prices – as experienced at-the-pump. Across the
EU-27 as a whole the price paid at-the-pump by consumers for Euro-super 95 was 2.33 times as high as the
price without taxes and duties. The inclusion of taxes and duties in the final price of Euro-super 95 generally
resulted in the price being more than doubled – the only exceptions were Cyprus (where the mark-up on the
price of Euro-super 95 resulting from taxes and duties was at its lowest – the price for consumers was 1.77 times
as high after the inclusion of taxes and duties), Bulgaria, Malta, Romania, Luxembourg, the Baltic Member
States and Poland.

Data sources and availability
Statistics on electricity and natural gas prices that are charged to industrial/business consumers are collected
under the legal basis of a European Commission Decision (2007/394/EC) of 7 June 2007 amending Council
Directive (90/377/EEC) with regard to the methodology to be applied for the collection of electricity and natural gas prices. Directive 2008/92/EC of the European Parliament and Council of 22 October 2008 concerns
procedures to improve the transparency of electricity and natural gas prices charged to industrial end-users.
Electricity and natural gas prices for households are collected on a voluntary basis.
As a result of the introduction of this legislation there was a change in the methodology used for the collection of electricity and natural gas price statistics relating to data from 2007 onwards. This break in series
has resulted in a decision being taken to publish only the relatively short time series that are available based
upon the revised methodology.
The transparency of electricity and natural gas prices is guaranteed through the obligation on EU Member
States to send Eurostat information relating to prices for different categories of industrial and business users
(prices for the household sector are provided on a voluntary basis), as well as data relating to market shares,
conditions of sale, and pricing systems.
Electricity and gas tariffs or price schemes vary from one supplier to another. They may result from negotiated contracts, especially for large industrial users. For smaller consumers, they are generally set according
to the amount of electricity or gas consumed along with a number of other characteristics; most tariffs also
include some form of fixed charge. There is, therefore, no single price for electricity or natural gas. In order to
compare prices over time and between countries, this article shows information for selected consumption bands
for household and industrial consumers. There are in total five different types of households for which electricity
prices are collected following different annual consumption bands, while for natural gas statistics information is
collated for three different types of households. Across industrial/business users, electricity prices are collected
for a total of seven different types of users, while for natural gas prices there are six different types of user distinguished. Quantities of natural gas that are used for chemical processes or electricity production are excluded
from the survey.
The electricity and natural gas prices presented in this article cover average prices over a period of six months
from January to June (the first half of the year) and from July to December (the second half of the year).
Prices include the basic price of the electricity/gas, transmission and distribution charges, meter rental and
other services. Electricity prices for household consumers are presented including taxes, levies, non-tax levies,
fees and VAT, thereby reflecting the end price that is generally paid by consumers in the household sector. As
industrial/business users are usually able to recover VAT and some other taxes, prices for these enterprises are
shown without VAT and other deductible taxes/levies/fees.
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The information presented on petroleum products is provided from the Oil bulletin , which is published by
the Directorate-General for Energy. This source of information presents the price of petroleum products on a
weekly basis, both with and without taxes and duties.

Context
The price and reliability of energy supplies, electricity in particular, are key elements in a country’s energy
supply strategy. Electricity prices are of particular importance for international competitiveness , as electricity
usually represents a significant proportion of total energy costs for industrial and service-providing businesses.
In contrast to the price of some fossil fuels , which are usually traded on global markets with relatively uniform
prices, there is a wider range of prices within the EU Member States for electricity or natural gas. The price
of electricity and natural gas is, to some degree, influenced by the price of primary fuels and, more recently, by
the cost of carbon dioxide (CO2) emission certificates. These issues were touched upon in a Communication
from the European Commission titled, ’Facing the challenge of higher oil prices’ (COM(2008) 384 final), which
called on the EU to become more efficient in its use of energy, and less dependent on fossil fuels – in particular,
by following the approach laid out in the climate change and renewable energy package.
The EU has acted to liberalise electricity and gas markets since the second half of the 1990s. Directives adopted
in 2003 established common rules for internal markets for electricity and natural gas. Deadlines were set for
opening markets and allowing customers to choose their supplier: as of 1 July 2004 for business customers and
as of 1 July 2007 for all consumers (including households). Certain countries anticipated the liberalisation process, while others were much slower in adopting the necessary measures. As a result, the European Parliament
and Council adopted a third package of legislative proposals in July 2009 aimed at ensuring a real and effective
choice of suppliers, as well as benefits for consumers. Since March 2011, the electricity (2009/72/EC) and gas
(2009/73/EC) Directives of this third package have been transposed into national law along with three new
Regulations – one on conditions for access to natural gas transmission networks (715/2009) , one on conditions
for access to the network for cross-border exchange of electricity (714/2009) and one on the establishment of an
agency for the cooperation of energy regulators (ACER) (713/2009) .
The third package seeks to achieve integrated national energy markets by 2014 through:

• the effective unbundling of energy production and supply interests from network operation;
• an increase in the transparency of retail markets and a strengthening of consumer protection rules;
• a more effective regulatory oversight by independent market watchdogs;
• the establishment of an agency for the cooperation of energy regulators (ACER) to ensure effective cooperation between national regulatory authorities and to take decisions on cross-border issues;
• better cross-border collaboration and investment through a new European network for transmission system
operators to bring together EU electricity and gas grid operators to cooperate and develop common
commercial and technical codes and security standards.

Further Eurostat information
Publications
• Gas and electricity market statistics
• Panorama of energy: energy statistics to support EU policies and solutions

Main tables
• Energy(t_nrg) , see
Energy Statistics - prices (t_nrg_price)
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Natural gas prices for medium size industrial standard consumers (ten00112)
Natural gas prices for medium size household standard consumers (ten00113)
Electricity prices for medium size industrial standard consumers (ten00114)
Electricity prices for medium size household standard consumers (ten00115)

Database
• Energy (nrg) , see:
Energy Statistics - prices (nrg_price)
Energy Statistics: gas and electricity prices - New methodology from 2007 onwards (nrg_pc)
Energy Statistics: gas and electricity prices - Old methodology until 2007 (nrg_pc_h)

Source data for tables and figures (MS Excel)
• Energy prices: tables and figures

Methodology / Metadata
• Energy Statistics: gas and electricity prices - New methodology from 2007 onwards (ESMS metadata file
- nrg_pc_esms)
• Energy Statistics: gas and electricity prices - Old methodology until 2007 (ESMS metadata file - nrg_pc_h_esms)

External links
• Eurelectric - Electricity for Europe - Statistics
• European Commission - Energy - Gas &amp; Electricity - Electricity Regulatory Forum (Florence)
• European Commission - Energy - Market observatory - Oil bulletin (weekly oil pump prices)
• European Commission - Energy - Gas &amp; Electricity - Gas Regulatory Forum (Madrid)
• International Energy Agency (IEA) - World Energy Outlook
• European Commission – Oil bulletin

See also
• Energy prices come of age
• Energy production and imports
• Electricity and natural gas price statistics
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The EU in the world - energy
Data from June - July 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article is part of a set of statistical articles based on Eurostat publication The EU in the world 2013 .
The article focuses on energy statistics in the European Union (EU) and in the 15 non-EU countries from
the Group of Twenty (G20) . It covers the key indicators on energy production and consumption and gives an
insight into the European economy in comparison with the major economies in the rest of the world, especially
with the EU’s counterparts in the so-called Triad , the US and Japan, and with the BRIC countries Brazil,
Russia, India and China (or BRICS if South-Africa is also included).

Table 1: Production of primary energy, 2000 and 2009- Source: Eurostat (ten00076) (ten00077) (ten00078)
(ten00079) (ten00080) (ten00081), the OECD (Energy and transportation) and the International Energy Agency
(Energy balances)

Figure 1: Contribution of nuclear energy to primary production, 2009 (%) - Source: Eurostat (ten00076) and
(ten00080), and the International Energy Agency (Energy balances)
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Figure 2: Contribution of renewables and waste to primary production, 2009 (%) - Source: Eurostat (ten00076)
and (ten00081), and the International Energy Agency (Energy balances)

Table 2: Gross inland consumption, 2000 and 2009 - Source: Eurostat (ten00086) (nrg_101a) (nrg_102a)
(nrg_103a) (nrg_104a) (nrg_105a) (nrg_106a) and (nrg_1071a), the OECD (Energy and transportation) and
the International Energy Agency (Energy balances)

Figure 3: Share of coal, lignite, oil and gas in gross inland consumption, 2009, (%) - Source: Eurostat (ten00086)
(nrg_101a) (nrg_102a) (nrg_103a), and the International Energy Agency (Energy balances)
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Figure 4: Share of renewables and waste in gross inland consumption, 2009, (%) - Source: Eurostat (ten00086)
(nrg_1071a), and the International Energy Agency (Energy balances)

Figure 5: Energy dependency, 2009 (1) (%) - Source: Eurostat (tsdcc310), and the International Energy Agency
(Energy balances)

Figure 6: Energy intensity, 2000 and 2009 (1) (toe per USD 1000, international PPP) - Source: the OECD
(Factbook 2012) and the International Energy Agency (Key world energy statistics, 2011)
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Table 3: Gross electricity generation, 2009 - Source: Eurostat (ten00087) (nrg_105a),and the International
Energy Agency (Electricity)

Figure 7: Share of renewables and waste in gross electricity generation, 2009 (%) - Source: Eurostat (ten00087)
(nrg_105a),and the International Energy Agency (Electricity)

Figure 8: Retail petrol price for selected countries, May 2012 (1), (EUR per litre) - Source: European Commission (Market Observatory for Energy) and the International Energy Agency (Prices)

Main statistical findings
Primary production
Production in the EU27 was more varied than in any of the other G20 members
Primary production of energy in the EU27 totalled 830.9 million tonnes of oil equivalent (toe) in 2010. This
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represented an increase in comparison with the production level for 2009 (813.7 million toe) in contrast to the
generally downward trend of EU27 production; primary production in the EU27 has generally fallen in recent
years as supplies of raw materials become exhausted and/or producers considered the exploitation of limited
resources uneconomical. Worldwide primary production of energy reached 12268 million toe in 2009. The
members of the G20 accounted for approximately 72% of the world’s energy production, with China, the United
States (2010 data) and Russia recording higher production than the EU27.
Between 2000 and 2009 global primary production of energy increased 22.8%. China’s primary production
almost doubled during this period, while output in Brazil and Indonesia increased by approximately one half;
India also recorded growth above the world average as did Australia and South Korea between 2000 and 2010.
Mexico, Japan and the EU27 all recorded lower primary production of energy in 2010 than in 2000.
For many of the G20 members the mix of energy sources for primary production was dominated by just one
type. In South Africa, Australia and China more than three quarters of primary production came from coal and
lignite, in Saudi Arabia and Mexico crude oil was dominant, while in South Korea and Japan nuclear energy
contributed by far the largest share. Production in Brazil, India and Turkey was a mixture from renewables and
waste as well as one type of fossil fuel, crude oil for Brazil and coal and lignite for India and Turkey. By contrast
Argentina, Canada, Indonesia, Russia and the United States had large shares of production spread across two
or three types of fossil fuels, with none of them accounting for 50% or more of total production. Production in
the EU27 was more varied than in any of the other G20 members with all five types of energy sources shown in
Table 1 attaining a 10% share of total production, but none exceeding 30%; this variety reflects the availability
of different fossil fuel deposits and the potential for hydro power among EU Member States as well as differing
policies towards nuclear fuels and investment in renewables.
The importance of nuclear power as a source of primary production of energy in Japan and South Korea
has already been noted, and this can be clearly seen from Figure 1. The EU27 was the only other G20 member where more than one quarter of primary energy production was from nuclear energy, while the United
States recorded the fourth largest nuclear energy share. Worldwide, renewables and waste (which includes nonrenewable industrial and municipal waste ) contributed 13.2% of the primary production of energy (see Figure
2), a share that was exceeded in Brazil, India and Turkey (all above 30%), as well as in the EU27, Indonesia
and Japan. The share of renewables and waste in primary production was particularly low in Australia, Russia
and Saudi Arabia, all of which are large exporters of fossil fuels.

Energy consumption
Between 2000 and 2009 global energy consumption increased by 21.0%
Worldwide gross consumption of energy was 12140.9 million toe in 2009, of which the G20 members accounted
for around four fifths, significantly higher than their collective share of production. After three years of falling
consumption that broadly coincided with the global financial and economic crisis, the EU27’s gross inland consumption rose from 1703.4 million toe in 2009 to 1759.0 million toe in 2010. Between 2000 and 2009 global
consumption increased by 21.0% and China’s gross inland consumption more than doubled. The United States
and Japan were the only G20 members to record lower gross inland consumption in 2010 than in 2000.
Just over one quarter of worldwide gross consumption of energy in 2009 was coal and lignite, one third was
crude oil and oil products, and one fifth was gas; combined these three fuels accounted for four fifths (80.9%)
of global energy consumption. Gross inland consumption was entirely satisfied by such fuels in Saudi Arabia
and these three fuels provided more than 90% of gross inland consumption in Australia and Russia – see Figure 3.
Japan and South Korea had the highest shares of nuclear energy in gross inland consumption, just over 15%,
but these shares were considerably lower than for primary production, indicating the high dependency of these
two countries on imported fossil fuels, notably crude oil and oil products.
Worldwide, renewables and waste accounted for 13.3% of gross consumption (see Figure 4). As for primary
production, Brazil, Indonesia and India recorded above average shares for renewables and waste in gross inland
consumption, as did Canada, reflecting its large net exports of fossil fuels. By contrast, the EU27, Turkey
and Japan recorded below average shares of renewables and waste in gross inland consumption, despite above
average primary production, reflecting their net imports of fossil fuels.
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Energy imports
In South Korea, Japan, Turkey and the EU27 more than half of gross inland consumption was
met by imports
The difference between the levels of production and consumption in Tables 1 and 2 is accounted for by stock
changes, international bunkers and international trade: a shortfall of production is met by positive net imports
(the balance of imports minus exports) and a production surplus accompanied by negative net imports (positive
net exports ).
The energy dependency indicator in Figure 5 reveals the extent to which gross inland consumption is met
by net imports – countries with a negative dependency are net exporters. South Korea, Japan, Turkey and the
EU27 all had energy dependency ratios in excess of 50% indicating that more than half of their gross inland
consumption was met by imports. Smaller, positive dependency ratios were also recorded for India, the United
States, China and Brazil. Australia’s net exports exceeded its gross inland consumption resulting in an energy
dependency ratio that was below -100%, while Saudi Arabia’s net exports were more than twice as high as its
gross inland consumption.

Energy intensity
Energy intensity fell between 2000 and 2009 for almost all G20 members
Energy intensity is an indicator of an economy’s energy efficiency and relates the quantity of energy consumed to the level of economic output, the latter represented by gross domestic product (GDP) . In order to
facilitate a comparison over time, GDP is shown in constant prices to remove the effects of inflation; to facilitate
spatial comparisons GDP is calculated in a common currency (United States dollars are used in Figure 6) using
purchasing power parities rather than market exchange rates. It should be noted that the economic structure
of an economy plays an important role in determining energy intensity, as post-industrial economies with large
service sectors will, a priori, have considerably lower energy use than economies characterised by heavy, traditional, industrial activities.
Energy intensity fell between 2000 and 2009 (2010 for some countries) for all G20 members for whom data
are available – see Figure 6 – except for Brazil where the relatively low energy intensity remained stable.
Between 2000 and 2009, substantial energy efficiencies were introduced in the Russian economy as its energy
intensity fell by about one third; nevertheless, Russia, along with Saudi Arabia, had the highest energy intensity
among the G20 members in 2009. After Russia, the largest falls in energy intensity were recorded by India, the
United States and Canada. The most recent data (for 2009 or 2010) shows that the economies of Argentina
and Turkey had the lowest energy intensities.

Electricity generation and petrol prices
Nuclear power contributed some 27.4% of the electricity generated in the EU27 in 2010
Total gross electricity generation worldwide was 20.1 million gigawatt hours (GWh) in 2009, of which 84.5%
was generated by G20 members. A total of 3.3 million GWh of electricity was generated in the EU27 in 2010,
an increase of 4.3% over the previous year. In absolute terms the United States and China had the highest
levels of electricity generation among G20 members; relative to population size Canada, the United States and
Australia had the highest levels of generation, while India and Indonesia had the lowest.
Coal and lignite-fired power stations generated two fifths of electricity worldwide; this share was boosted by a
high use of these fuels in South Africa, China, Australia and India. Gas-fired power stations generated more
than one fifth of the world’s electricity with this fuel providing more than two fifths of the electricity generated
in Mexico, Turkey, Russia and Saudi Arabia. While oil-fired power stations provided just 5.1% of the world’s
electricity, this source was dominant in Saudi Arabia. Nuclear power contributed some 27.4% of the electricity
generated in the EU27 in 2010, which was more than double the world’s average (in 2009) and the second
highest share among G20 members behind South Korea.
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Hydro-electric power, other renewables and waste supplied 19.8% of the world’s electricity in 2009, with a
slightly higher share recorded in the EU27 in 2010 (21.5%) – see Figure 7. Brazil, Canada and Argentina
were the G20 members with the highest proportion of gross electricity generation from renewables and waste.
Hydro-electricity dominated electricity generation from renewables and waste in all G20 members, with the
EU27 having the highest share of electricity generation from renewable and waste sources other than hydro
power.
Figure 8 provides information on retail petrol prices for the EU Member States that are G20 members, as
well as three other G20 members. The final price paid by consumers in May 2012 was clearly lower in Canada
and the United States than in the other countries shown and this was mainly due to much lower taxes and
duties.

Data sources and availability
The statistical data were mainly extracted during June and July 2012.
EU27 and euro area data
Almost all of the indicators presented for the EU27 and EA-17 aggregates have been drawn from Eurobase,
Eurostat’s online database. Eurobase is updated regularly, so there may be differences between data appearing
in this publication and data that is subsequently downloaded. In exceptional cases some indicators for the EU
have been extracted from international sources, for example, when values are expressed in purchasing power
parities. Otherwise, European Commission sources have been used, for example, data from the Market Observatory for Energy have been used for retail fuel prices in this article.
G20 countries from the rest of the world
For the 15 G20 countries that are not members of the EU, the data presented have generally been extracted from
a range of international sources listed in the Introduction . In a few cases the data available from these international sources have been supplemented by data for individual countries from national statistics authorities. For
some of the indicators a range of international statistical sources are available, each with their own policies and
practices concerning data management (for example, concerning data validation, correction of errors, estimation
of missing data, and frequency of updating). In general, attempts have been made to use only one source for
each indicator in order to provide a comparable analysis between the countries.

Context
A competitive, reliable and sustainable energy sector is essential for all advanced economies. The energy sector
has been under the spotlight in recent years due to a number of issues that have pushed energy up the political agenda, including the volatility of oil prices, interruptions to energy supplies, and increased attention to
anthropogenic (human-induced) effects on climate change, in particular, increased greenhouse gas emissions.

Further Eurostat information
Publications
• Energy, transport and environment indicators
• The EU in the world 2013
• The European Union and the BRIC countries

Main tables
• Energy , see:
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Energy (t_nrg)
Energy statistics - quantities (t_nrg_quant)
Total production of primary energy (ten00076)
Primary production of coal and lignite (ten00077)
Primary production of crude oil (ten00078)
Primary production of natural gas (ten00079)
Primary production of nuclear energy (ten00080)
Primary production of renewable energy (ten00081)
Gross inland consumption of primary energy (ten00086)
Total gross electricity generation (ten00087)
Energy dependence (tsdcc310)

Database
• Energy , see:
Energy (nrg)
Energy statistics - quantities, annual data (nrg_quant)
Energy statistics - supply, transformation, consumption (nrg_10)
Supply, transformation, consumption - solid fuels - annual data (nrg_101a)
Supply, transformation, consumption - oil - annual data (nrg_102a)
Supply, transformation, consumption - gas - annual data (nrg_103a)
Supply, transformation - nuclear energy - annual data (nrg_104a)
Supply, transformation, consumption - electricity - annual data (nrg_105a)
Supply, transformation, consumption - heat - annual data (nrg_106a)
Supply, transformation, consumption - renewables and wastes (total, solar heat, biomass,
geothermal, wastes) - annual data (nrg_1071a)

Dedicated section
• Energy

External links
• European Commission
• Energy Market Observatory
• International Energy Agency (IEA)
• Energy balances
• Key World Energy Statistics 2012
• Electricity
• Prices statistics
• OECD
• Energy and Transportation
• Factbook 2012

See also
• Other articles on The EU in the world
• All articles on the non-EU countries
• All articles on Energy
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Coal consumption statistics
Data from June 2012, most recent data: Further Eurostat information, Main tables and Database .
This article explains how consumption of coal in the European Union (EU) has evolved, highlighting the trends
in production and consumption of the main types of solid fossil fuels : hard coal and lignite. It gives a breakdown of the origin of hard coal imported into the EU in 2011, plus figures on the supply of coke for 2010 and 2011.
As illustrated in Figure 1, in 2011 consumption of hard coal remained at about the same level as in 2010,
after a clear downward trend from 2007 to 2009.

Figure 1: EU-27 Gross inland consumption of hard coal 1990-2011 (1990 = 100) Source: Eurostat (nrg_101a),
(nrg_101m)

Figure 2: EU-27 Production of hard coal 1990-2011(1990 = 100)Source: Eurostat (nrg_101a), (nrg_101m)
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Figure 3: EU-27 Gross inland consumption of lignite 1990-2011(1990 = 100)Source: Eurostat (nrg_101a),
(nrg_101m)

Figure 4: Hard coal imports into the EU-27 by country of origin, 2011 (in kt)Source: Eurostat (nrg_122m)

Figure 5: EU-27 coke-oven coke supply, 2010-2011 (in kt) Source: Eurostat (nrg_101m)

Main statistical findings
eurostat
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Production and consumption of hard coal
Gross inland consumption of hard coal in the EU-27 decreased steadily in the 1990s. Then, from 1999 to 2007,
it remained relatively stable at between 360 and 380 Mt . Further large decreases in consumption were observed
once again in 2008 and, above all, in 2009, when gross inland consumption of hard coal in the EU-27 reached
its lowest level at 292 Mt, 42% less than in 1990. The most recent figures for 2011 indicate that, at least for
the moment, the decrease in coal consumption is not continuing, since a slight increase (in the order of 4%) was
recorded compared with 2009.
Production of hard coal has decreased almost continuously from 1990 to 2011, and the relative change has
been more pronounced than for consumption: in 2011, production was only about a third of that for 1990
(see Figure 2). In 2011, about 39% of gross inland consumption could be covered by production in the EU-27,
compared with 74% in 1990. Increasing imports explain the more stable period in consumption between 2000
and 2007.

Production and consumption of lignite
Gross inland consumption of lignite in the EU-27 (see Figure 3) from 1990 to 2007 followed the same trends
as hard coal, with a large decrease in the 1990s, followed by a more stable period up to 2007. The decrease in
consumption from 1990 to 1999 (40%) was somewhat more pronounced than for hard coal (29%). From 2007
to 2010, consumption of lignite decreased further, but only by a small amount. In 2011 the consumption grew
with 4% comparing with 2010. The year with the lowest level of consumption of lignite in the EU over the
period from 1990 to 2010 was 2010, at 422 Mt, which is 40% less than in 1990. Consumption follows production
very closely, since very little lignite is imported into the EU or exported from it.

Imports of hard coal
As shown in Figure 4, in 2011, the EU imported 189 Mt of hard coal, compared with 165 Mt in 2010. Russia and
Colombia remained the two leading sources, with shares of 27.5% and 24.2% respectively (28.2% and 20.7% in
2010). The USA came third, with 18.4% (15.6% in 2010). Imports from Australia and South Africa decreased
slightly, by 0.7 Mt and 0.5 Mt compared with 2010, respectively. The corresponding share of imports from these
two countries was 8.9% (Australia) and 8.3% (South Africa).

Supply of coke
Production of coke in coke ovens decreased by 1.2% in 2011 compared with 2010 (see Figure 5). On the contrary,
there was a clear increase in net imports of coke: imports to the EU increased from 6.6 Mt to 9.9 Mt in 2011
but the exports from the EU increased only slightly, by 0.3 Mt from 2010 to 2011.

Data sources and availability
The information used to create this article was collected on the basis of a monthly questionnaire of solid fuels
for 2011 figures.
The production and consumption data of hard coal and lignite between 1990 and 2010 are based on annual
data. The 2011 figures are cumulative monthly data, and they are considered provisional, because sometimes
information for individual data points were not reported either for confidentiality reasons of simply because the
data was not available.
The reporting is based on Energy statistics Regulation 1099/2008/EC .
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Further Eurostat information
Publications
• Energy, transport and environment indicators - Pocketbook, November 2011
• Energy balance sheets 2009-2010 - Statistical book, April 2012

Main tables
• Energy (t_nrg) , see:
Energy Statistics - quantities (t_nrg_quant)
Primary production of coal and lignite (ten00077)
Gross inland energy consumption, by fuel (tsdcc320)
Energy dependence (tsdcc310)

Database
• Energy (nrg) , see:
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Supply, transformation, consumption - solid fuels - annual data (nrg_101a)
Supply, transformation - solid fuels - monthly data (nrg_101m)
Energy statistics - imports (by country of origin) (nrg_12)
Imports (by country of origin) - solid fuels - monthly data (nrg_122m)

Dedicated section
• Energy

Methodology / Metadata
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Other information
• Regulation 1099/2008 of 22 October 2008 on energy statistics
• Regulation 844/2010 of 20 September 2010 on energy statistics, as regards the establishment of a set of
annual nuclear statistics and the adaptation of the methodological references according to NACE Rev. 2

See also
• Consumption of energy
• Electricity production and supply statistics
• Energy production and imports
• Renewable energy statistics
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Electricity and natural gas price statistics
Data fromMay 2012, most recent data: Further Eurostat information, Main tables and Database .
This article highlights the evolution of electricity and natural gas prices both for industrial and household users
within the European Union (EU) , but includes also price data from Norway, Turkey, Croatia, Former Yugoslav
Republic of Macedonia (FYROM), Albaniaand Bosnia-Herzegovina.
The price of energy in the EU depends on a range of different supply and demand conditions, including the
geopolitical situation, import diversification, network costs, environmental protection costs, severe weather conditions, or levels of excise and taxation; note that prices presented in this article include taxes, levies and VAT
for household consumers but exclude refundable taxes and levies and VAT for industrial/business users. An
overview of the average prices in euro of natural gas and electricity for the last 3 years (second semester for
each year) is given in Table 1.

Table 1: Half-yearly electricity and gas prices(EUR/kWh)Source: Eurostat (nrg_pc_204), (nrg_pc_205),
(nrg_pc_202), (nrg_pc_203)
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Figure 1: Electricity prices for household consumers, 2011s2(EUR/kWh)Source: Eurostat (nrg_pc_204)

Table 2: Disaggregated price data for household consumers, 2011s2(EUR/kWh)Source: Eurostat (This data is
not yet available in the Eurostat dissemination database)
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Figure 2: Share in electricity price for household consumers, without taxes and levies, 2011s2(in%)Source:
Eurostat (This data is not yet available in the Eurostat dissemination database)

Figure 3: Electricity prices for industrial consumers, 2011s2(EUR/kWh)Source: Eurostat (nrg_pc_205)
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Table 3: Disaggregated price data for industrial consumers, 2011s2(in EUR/kWh)Source: Eurostat (This data
is not yet available in the Eurostat dissemination database)

Figure 4: Share in electricity price for industrial consumers, without taxes and levies, 2011s2(in%)Source:
Eurostat (This data is not yet available in the Eurostat dissemination database)
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Figure 5: Natural gas prices for household consumers, 2011s2(EUR/kWh)Source: Eurostat (nrg_pc_202)

Figure 6: Natural gas prices for industrial consumers, 2011s2(EUR/kWh)Source: Eurostat (nrg_pc_203)

Main statistical findings
Electricity prices for household consumers
Throughout this article, a reference to "household" will relate to the medium standard household consumption
band with an annual electricity consumption between 2500 and 5000 kWh. All figures are consumer prices and
include all taxes, levies and VAT.
For medium size household consumers, electricity prices during thesecond semester of 2011 were the highest in the EU in Denmark, in Germany and inCyprus (see Figure 1).
The lowest electricity prices in the EU for households are found in Bulgaria, Estonia and Romania.
The price of electricity for households in Denmark (EUR 0.298 per kWh) was more than three times compared to Bulgaria (EUR 0.087 per kWh).
The EU-27 average price (this price is weighted with 2010 national consumption for the household sector)
is EUR 0.184 per kWh.
Table C (tables and figures that are numbered with letters are only included in the attached excel file) shows
the proportion of taxes and levies in the overall electricity price for household consumers.
The first column corresponds to the prices excluding all taxes and levies. The figures displayed in columns
2 and 3 for households are absolute tax contributions in euro per kWh. The last column shows the relative
share of taxes and levies in the final electricity price.
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For household consumers, the relative amount of tax contribution is the lowest in the United Kingdom (4.7%)
where a relatively low VAT rate is applied to the basic price and no other taxes are applied.
The highest taxes are charged in Denmark where more than half of the final price (56%) is made up of taxes
and levies.
Figure A shows the trend of the EU-27 and EA (euro area) electricity prices for household consumers over
the last 9 semesters.
Electricity prices for households increased in 2008, remained stable or even decreased in 2009, but went up
again in 2010 and in 2011.
Table D and Figure B show the electricity prices for household consumers including all taxes and VAT in
national currency (NAT) and its percentage change during the last 12 months. Between thesecond half of
2010 and thesecond half of 2011, electricity prices for households increased in most of the EU Member States.
Remark:The comparisons between the 2010 and 2011 prices are made withNational Currency pricesto excludechanges in national currency to Euro exchange rates for non-Euro Member States.
The largest price increases among EU Member States between 2010 semester2 and 2011 semester2 were observed
inLatvia (+28%)and inCyprus (19%) while prices went down by nearly 5% in Luxembourg.
In Table E and Figure C, purchasing power standards (PPS) are used to make alternative international comparisons. PPS is an artificial common reference currency unit that eliminates price level differences between
countries. One PPS thus buys the same given volume of goods/services in all countries. From this comparison,
it follows that, relative to the cost of other goods and services, electricity for household consumers is the most
expensive in Cyprus, Hungary, Slovakia and Germany. Electricity is relatively cheap in France and in Finland.
Once per year, the reporting authorities of the states that participate in this price survey report also the
so called disaggregated prices. This (first level) disaggregation looks to the prices that are due to the production of electricity on the one hand and to the amounts that are charged to final consumers for network
costs (distribution and transmission) on the other hand. Table2 shows information on the composition of the
household prices as well as the shares of production and network costs. Figure2 shows the relative contributions
from production and the network costs. Production costs are relatively high in UK, Malta and in Cyprus, while
network costs are relatively high in Romania and in the Czech Republic. France andHungary did not provide
this information.

Electricity prices for industrial consumers
Throughout this article, a reference to "industrial" will relate to the medium standard industrial consumption
band with an annual consumption of electricitybetween 500 and 2000 MWh.
In this article, only level 2 prices are presented that correspond to the basic price for electricity production
and network costs including all non-recoverable taxes and levies. Austria did not report electricity prices for
the industrial sector.
For industrial consumers, electricity prices during thesecond semester of 2011 were the highest in Cyprus,
Malty and in Italy (see Figure 3). The EU-27 average price (this price is weighted with 2010 national consumption for industrial consumers) is EUR 0.112 per kWh.
Table F shows the proportion of taxes and levies in the overall electricity price for industrial consumers.
The first column corresponds to the prices excluding all taxes and levies. The figures displayed in columns
2 and 3 are the absolute and relative tax contributions in EUR per kWh and in percent. For industrial consumers, the relative amount of tax contribution is the lowest in Latvia, Malta and in Romania where no energy
or other taxes are applied.
The highest taxes are charged in Germany wheremore thenone quarter of the final price (27.3%) is made
up of taxes and levies.
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Figure D shows the trend of EU-27 and EA (euro area) electricity prices for industrial consumers over the
last 9 semesters.
Electricity prices for this sector increased in 2008 and during the first semester of 2009, decreased during
the second semester of 2009, went up again in 2010 and in 2011.
Table G and Figure E show the electricity prices for industrial consumers including all non-recoverable taxes
and levies in national currency (NAT) and its percentage change during the last 12 months. Between thesecond
half of 2010 and thesecond half of 2011, electricity prices in this sector increased in most of the EU Member
States. The largest price increases among EU Member States between 2010 semester2 and 2011 semester2
were observed in Cyprus and in Latvia while prices went down in the Netherlands (9%), inSlovenia (4%) and
inDenmark (4%). In Norway, the electricity prices for the industrial consumers went also down (6%).
The reporting authorities of the states that participate in this price survey report also disaggregated prices.
This (first level) disaggregation looks to the prices that are due to the production of electricity on the one hand
and to the amounts that are charged to final consumers for network costs (distribution and transmission) on
the other hand. Table3 shows information on the composition of the industrial prices as well as the shares of
production and network costs. Figure4 shows the relative contributions from production and the network costs.
Production costs within the EU-27 are relatively high in Malta, Cyprus and in Greecewhile network costs are
relatively high in Latvia and in Estonia.

Natural gas prices for household consumers
Throughout this article, a reference to "households" will relate to the medium standard household consumption band with an annual consumption of natural gas (only piped gas is considered) between 5600 kWh and
56000 kWh (20 Gigajoule (Gj) and 200 Gj). All figures are consumer prices and include all taxes leviesand VAT.
For medium size household consumers, natural gas prices during thesecond semester of 2011 were the highest in Sweden, in Denmark, and in Italy (see Figure5 and Tables H and I).The lowest natural gas prices in the
EU for households are found in Romania, Estonia and in Latvia. The price of natural gas for households in
Sweden (EUR 0.117 per kWh) was four times compared to the price that is charged in Romania (EUR 0.028
per kWh).
The EU-27 average price (this price is weighted with 2010 national consumption for the household sector)
is EUR 0.064 per kWh.
Table J shows the proportion of taxes and levies in the overall natural gas price for household consumers.
The first column corresponds to the prices excluding all taxes and levies. The figures displayed in columns
2 and 3 for households are absolute tax contributions in euro per kWh. The last column shows the relative
share of taxes and levies in the final natural gas price.
For household consumers, the relative amount of tax contribution is the lowest in the United Kingdom (4.8%)
where a relatively low VAT rate is applied to the basic price and no energy or other taxes are applied.
The highest taxes are charged in Denmark where half of the final price is made up of taxes and levies.
Figure F shows the trend of the EU-27 and EA (euro area) natural gas prices for household consumers over the
last 9 semesters.
Table K and Figure G show the natural gas prices for household consumers including all taxes, levies and
VAT in national currency (NAT) and its percentage change during the last 12 months. Between thesecond half
of 2010 and thesecond half of 2011, natural gas prices for households increased in nearly all EU Member States.
Cyprus, Malta, Greece and Finland do not report these prices as the market concentration is only representing
a minor fraction of the energy use.
The largest price increases among EU Member States between 2010 semester2 and 2011 semester2 were observed
inthe UK(27%), in Luxembourg (22%) and in Belgium (21%).
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In Table L and Figure H, purchasing power standards (PPS) are used to make alternative international comparisons. PPS is an artificial common reference currency unit that eliminates price level differences between
countries. From this comparison, it follows that, relative to the cost of other goods and services, natural gas
for household consumers is the most expensive in Bulgaria and in Hungary. Natural gas is relatively cheap in
Luxembourg and in the United Kingdom.

Natural gas prices for industrial consumers
Throughout this article, a reference to "industrial" will relate to the medium standard industrial consumption
band with an annualconsumption of natural gas between 2778 and 27778 GWh (10000 and 100000 Gj).
In this article, only level 2 prices are presented that correspond to the basic price for natural gas including
all non-recoverable taxes and levies. Austria, Greece, Cyprus and Malta did not report natural gas prices for
the industrial sector. Quantities of natural gas that is used for chemical processes or electricity production are
excluded from this survey
For industrial consumers, natural gas prices during thesecond semester of 2011 were the highest in Denmark and
in Sweden (see Figure 6).The lowest natural gas prices that are charged to medium level industrial consumers
in the EU were found in Romania, United Kingdom and in Estonia. Turkish gas prices are however below this
level.The EU-27 average price (this price is weighted with 2010 national consumption for industrial consumers)
is EUR 0.038 per kWh.
Table M shows the proportion of taxes and levies in the overall natural gas price for industrial consumers.
The first column corresponds to the prices excluding all taxes and levies. The figures displayed in columns
2 and 3 are the absolute and relative tax contributions in EUR per kWh and in percent. For industrial consumers, the relative amount of tax contribution in EU-27 is the lowest in Spain, Lithuania, Bulgaria and Poland
where no energy or other taxes are applied.
The highest taxes are charged in Denmark where half of the final price is made up of taxes and levies.
Figure I shows the trend of EU-27 and EA (euro area) natural gas prices for industrial consumers over the
last 9 semesters.
Similar to the household sector, natural gas prices for the industrial sector increased in 2008, decreased in2009,
but went up again in 2010 and in 2011
Table N and Figure J show the natural gas prices for industrial consumers including all non-recoverable taxes
and levies in national currency (NAT) and its percentage change during the last 12 months. Between thesecond
half of 2010 and thesecond half of 2011, natural gas prices in this sector increased in 22 of the 23 EU Member
States that reported these prices. The largest price increases among EU Member States between 2010 semester2
and 2011 semester2 were observed in the Finland (40%) and inHungary (27%).
Euro conversion rates can be found in Table O, and are average exchange rates for the second semester of
2011.

Data sources and availability
Due to a change in methodology from 2007 onwards, there is a break in series and hence only a relatively
short time series available. Nevertheless, even in this relatively short timeframe, electricity and gas prices have
fluctuated considerably - in particular, gas prices.
The transparency of energy prices is guaranteed within the EU through the obligation for EU Member States
to send Eurostat information relating to prices for different categories of industrial and business users (prices
for the household sector are provided on a voluntary basis), as well as data relating to market shares, conditions
of sale, and pricing systems.
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Electricity and gas tariffs or price schemes vary from one supplier to another. They may result from negotiated contracts, especially for large industrial users. For smaller consumers, they are generally set according
to the amount of electricity or gas consumed along with a number of other characteristics; most tariffs also
include some form of fixed charge. There is, therefore, no single price for electricity or natural gas. In order
to compare prices over time and between countries, this article shows information for consumption bands from
the household sector and for industrial/business users. There are in total five different types of households for
which electricity prices are collected following different annual consumption bands, while for natural gas statistics information is collated for three different types of household. Across industrial/business users, electricity
prices are collected for a total of seven different types of users, while for natural gas prices there are six different
types of users distinguished.
Statistics on electricity and natural gas prices charged to industrial/business users are collected under the
legal basis of a European Commission Decision (2007/394/EC) of 7 June 2007 amending Council Directive
(90/377/EEC) with regard to the methodology to be applied for the collection of gas and electricity prices.
Directive 2008/92/EC of the European Parliament and Council of 22 October 2008 concerns procedures to
improve the transparency of gas and electricity prices charged to industrial end-users. As noted above, gas and
electricity prices for households are collected on a voluntary basis.
The prices presented cover average prices over a period of six months (semester) from January to June (semester
1 or S1) and from July to December (semester 2 or S2) of each year. Prices include the basic price of the electricity/gas, transmission and distribution charges, meter rental, and other services. Electricity prices for household
consumers are presented in this article including taxes, levies, non-tax levies, fees and value added tax (VAT)
as this generally reflects the end price paid by consumers in the domestic sector. As industrial/business users
are usually able to recover VAT and some other taxes, prices for these enterprises are shown without VAT and
other recoverable taxes/levies/fees in this article. The unit for electricity prices in this article is that of euro
per kilowatt hour (EUR per kWh); a similar set of criteria are used for the natural gas prices.

Context
The price and reliability of energy supplies, electricity in particular, are key elements in a country’s energy
supply strategy. Electricity prices are of particular importance for international competitiveness , as electricity
usually represents a significant proportion of total energy costs for industrial and service-providing businesses.
In contrast to the price of fossil fuels , which are usually traded on global markets with relatively uniform
prices, there is a wider range of prices within the EU Member States for electricity or natural gas. The price
of electricity and natural gas is, to some degree, influenced by the price of primary fuels and, more recently, by
the cost of carbon dioxide (CO2) emission certificates.
These issues were touched upon in a Communication from the European Commission titled, ’ Facing the
challenge of higher oil prices ’ (COM(2008) 384), which called on the EU to become more efficient in its use
of energy, and less dependent on fossil fuels - in particular, by following the approach laid out in the climate
change and renewable energy package.
The EU has acted to liberalise electricity and gas markets since the second half of the 1990s. Directives
adopted in 2003 established common rules for internal markets for electricity and natural gas. Deadlines were
set for opening markets and allowing customers to choose their supplier: as of 1 July 2004 for business customers
and as of 1 July 2007 for all consumers (including households). Certain countries anticipated the liberalisation
process, while others were much slower in adopting the necessary measures. Indeed, significant barriers to
entry remain in many electricity and natural gas markets as seen through the number of markets that are still
dominated by (near) monopoly suppliers. In July 2009, the European Parliament and Council adopted a third
package of legislative proposals aimed at ensuring a real and effective choice of suppliers, as well as benefits
for customers. It is thought that increased transparency for gas and electricity prices should help promote fair
competition, by encouraging consumers to choose between different energy sources (oil, coal, natural gas and
renewable energy sources ) and different suppliers. Energy price transparency can be made more effective by
publishing and broadcasting as widely as possible prices and pricing systems.

Further Eurostat information
eurostat
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Publications
• Gas and electricity market statistics
• Panorama of energy: energy statistics to support EU policies and solutions

Main tables
• Energy(t_nrg) , see
Energy Statistics - prices (t_nrg_price)
Natural gas prices for medium size industrial standard consumers (ten00112)
Natural gas prices for medium size household standard consumers (ten00113)
Electricity prices for medium size industrial standard consumers (ten00114)
Electricity prices for medium size household standard consumers (ten00115)

Database
• Energy (nrg) , see:
Energy Statistics - prices (nrg_price)
Energy Statistics: gas and electricity prices - New methodology from 2007 onwards (nrg_pc)
Energy Statistics: gas and electricity prices - Old methodology until 2007 (nrg_pc_h)

Source data for tables and figures (MS Excel)
• Download Excel file

Methodology / Metadata
• Energy Statistics: gas and electricity prices - New methodology from 2007 onwards (ESMS metadata file
- nrg_pc_esms)
• Energy Statistics: gas and electricity prices - Old methodology until 2007 (ESMS metadata file - nrg_pc_h_esms)

External links
• Eurelectric - Electricity for Europe - Statistics
• European Commission - Energy - Gas &amp; Electricity - Electricity Regulatory Forum (Florence)
• European Commission - Energy - Market observatory - Oil bulletin (weekly oil pump prices)
• European Commission - Energy - Gas &amp; Electricity - Gas Regulatory Forum (Madrid)
• International Energy Agency (IEA) - World Energy Outlook

See also
• Energy prices come of age
• Energy production and imports
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Electricity market indicators
Data from February 2012, most recent data: Further Eurostat information, Main tables and Database .

Table 1: Number of generating companies representing at least 95% of the national net electricity generation,
2010Source: Eurostat (This data is not yet available in the Eurostat dissemination database)
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Table 2: Number of main electricity generating companies, 2010Source: Eurostat (This data is not yet available
in the Eurostat dissemination database)

Figure 1: Cumulative market share of the main electricity generating companies and their respective installed
capacity share, 2010 (%)Source: Eurostat (This data is not yet available in the Eurostat dissemination database)

eurostat
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Table 3: Market share of the largest generator in the electricity market, 2010 (%)Source:
(nrg_ind_331a)

eurostat

Archive Agriculture, environment, energy and transport statistics

Eurostat

1031

Table 4: New capacity connected during the year, 2010 (in MW)Source: Eurostat (This data is not yet available
in the Eurostat dissemination database)

eurostat
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Table 5: Total number of electricity retailers to final consumers, 2010Source: Eurostat (This data is not yet
available in the Eurostat dissemination database)

eurostat
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Table 6: Number of main electricity retailers, 2010Source: Eurostat (This data is not yet available in the
Eurostat dissemination database)

Figure 2: Number of main electricity retailers and their cumulative market share, 2010Source: Eurostat (This
data is not yet available in the Eurostat dissemination database)
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This article takes a look at electricity markets in the European Union (EU) , presenting recent statistical data
on the number of electricity generating and retailing companies across EU Member States, Norway, Croatia,
FYR of Macedonia and Turkey.

Main statistical findings
During the period 2003-2010, the number of main (main = market coverage above 5% of national generation)electricity generating companies in the European Union fluctuated between 80 and 88 companies, without
a clear up- or downward trend. Compared to 2009, the total number of electricity retailers increased with261
companies, but it is still below the total number of retailers that were on the market in 2008 and before.

Electricity markets - generation and installed capacity
The information in Table 1 refers to the number of companies representing at least 95% of net electricity generation at national level.
In 2010, the number of companies remained limited to five or fewer insix EU Member States .
Between 2009 and 2010, the total number of electricity generating companies remained stable inseven EU
Member States but increases could be observed in 14Member States, while the number of electricity generating
companies went down inBelgium, the Netherlands, Austria, Luxembourg and Hungary (Spain did not report
this indicator).
Table 2 displays the number of main companies that have a market coverage for at least 5% of the total
national net electricity generation.
Eight EU Member States declared only one single enterprise to have a significant share of electricitygeneration at national level in 2010. In the UK there are eight andin Romania and in Ireland six electricity generating
companies of considerable importance.
InSweden and in Lithuaniathe number of electricity generators with a share of over 5% of national generationincreased by two units in 2010 compared to one year earlier.
The number of main enterprises at EU-27 level decreased from 88 companies in 2008 to 81 companies in
2009 but increased again in 2010 to 88 companies.
Figure1displays the cumulated shares of companies in a given country having a share of at least 5% of their
respective national markets, both with regard to the electricity actually generated in 2010 and the installed
capacity of the generating power plants.
Cyprus and Malta report a monopoly situation whereone single company is responsible for the totality of
electricity generation, and thus the installed capacity.
Table 3 displays the market share of the largest generator in the electricity market in 2010 in percentage
of national production. Apart from Malta and Cyprus, where only one electricity company dominates the national production, figures above 80% for the largest electricity generators are observed in Estonia (89.0%),Latvia
(88.0%), France (86.5%), Luxembourg (85.4%), Greece (85.1%) %) and Slovakia (80.9%).
Asize of the largest generation company on national level below 25% can be observed in Poland (17.4%),
UK (21.0%) and in Spain (24.0%). The market share of the largest generator in Germany (28.4%) includes
however contracted generation.
Member states also provided information on new installed electricity generation capacity.
From Table 4 it can be concluded that the newinstalled capacity increased from 23052 MW in 2008 to 27934
MW in 2009 to 38173 MW in 2010.

eurostat
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Decommissioned capacity (excluding information for France and Czech Republic) was reported tobe1340MW.
As Czech Republic (added 1747 NET MW to the grid)and France (+400 MW NET) reported only new
NETinstalled capacities, the total net newlyinstalled capacityincreased at EU-27 level in 2010 by 38980 MW.

Electricity markets - retail
EU Member States (and Croatia, Norway, FYROM and Turkey) also reported information concerning the retailing (sales) sector.
Table5 presents information on the total number of retailers that sell electricity to final customers. This
total number of retailers remains quite stable if comparing the 2010 figure with the 2009 and 2008 numbers.
However, compared to 2005, the total number of electricity retailers went down significantly (from2167 to 1833
companies). These figures exclude data for Germany, and Finland, as these countries only presented estimated
figures.
When looking to the number of main retailers (retailers are considered as "main" if they sell at least 5%
of the total national electricity consumption), the figures remain quite stable.
Eight main companies can be found in Romania, 7 in Slovenia and in Poland, and 6 in Austria and in the
UK. Most significant changes were observedat the Hungarian retailing market where the number of main retailers went down between 2010 and 2009 from eight to five companies
Markets where only one main company is dealing with the sales of electricity are registered in Estonia, Greece,
France, Cyprus, Latvia and Malta.
Table 6 excludes information from Denmark, as data was not provided from 2007 onwards
Figure 2 illustrates the number of main electricity retailers to final consumers and their cumulative market
shares for all EU Member States (except Denmark who did not supply this information), plus Norway, Croatia,
FYROM and Turkey.
If one looks to the remaining market, which is the market that is covered by non-main retail companies that
have a market coverage of less then 5%, this market for "minor" retail companies is the largest in Germany
(62.6%) followed by Sweden (52.1%) and Italy (45%). The market for "minor" retail companies is below 20%
in 16 out of 25 EU countries that reported this information.

Data sources and availability
The information used to create this article was collected on the basis of a questionnaire "Competition Indicators
for the electricity market 2009".
All EU Member States plus Norway, Croatia,the FYROM and Turkey returned the questionnaires to Eurostat but sometimes information for individual indicators were either not reported for confidentiality reasons or
simply because the data was not available.
The reporting was done on a voluntary basis.

Context
Since July 2004, small business consumers in the EU have been free to switch their gas or electricity supplier,
and in July 2007 this right was extended to all consumers. Independent national regulatory authorities have
been established across the Member Sates to ensure that suppliers and network companies operate correctly.
However, a number of shortcomings were identified in the opening-up of markets, and it was therefore decided
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to embark upon a third legislative package of measures with the aim of ensuring that all users could take advantage of the benefits provided by a truly competitive energy market. The European Commission launched
its third legislative package to liberalise energy markets in September 2007. These proposals were designed to:
create a competitive energy market; expand consumer choice; promote fairer prices; result in cleaner energy;
and promote the security of supply. During 2009, a number of these proposals were adopted by the European
Parliament and the Council .

• Regulation 713/2009 of 13 July 2009 establishing an agency for the cooperation of energy regulators ;
• Regulation 714/2009 of 13 July 2009 on conditions for access to the network for cross-border exchanges
in electricity and repealing Regulation 1228/2003;
• Directive 2009/72/EC of 13 July 2009 concerning common rules for the internal market in electricity and
repealing Directive 2003/54/EC.
The use of nuclear power for electricity generation has received renewed attention amid concerns about an
increasing dependency on imported primary energy, rising oil and gas prices, and commitments to reduce greenhouse gas emissions . These have been balanced against long-standing concerns about safety and waste from
nuclear power plants. Some Member States have recently started construction or have planned new nuclear
reactors. On 25 June 2009, a European Council Directive (2009/71) was adopted concerning a framework for
the nuclear safety of nuclear installations .

Further Eurostat information
Publications
• European electricity market indicators 2008 - Statistics in focus 11/2010
• Panorama of energy: energy statistics to support EU policies and solutions - 2009 edition

Main tables
• Energy (t_nrg) , see:
Main indicators - Energy Statistics (t_nrg_indic)
Market share of the largest generator in the electricity market (tsier060)
Electricity generated from renewable sources (tsien050)
Energy Statistics - quantities (t_nrg_quant)
Total gross electricity generation (ten00087)
Electricity generation by origin: hard coal (ten00088)
Electricity generation by origin: petroleum products (ten00089)
Electricity generation by origin: natural gas (ten00090)
Electricity generation by origin: nuclear (ten00091)
Electricity generation by origin: hydroelectricity (ten00092)
Electricity generation by origin: wind (ten00093)
Consumption of electricity by industry, transport activities and households/services (ten00094)
Electricity consumption of households (tsdpc310)
Energy Statistics - prices (t_nrg_price)
Electricity prices by type of user (tsier040)
Electricity prices for large industrial standard consumers (ten00105)
Energy Statistics - prices (t_nrg_price)
Electricity prices for industrial consumers (ten00114)
Electricity prices for household consumers (ten00115)
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Database
• Energy (nrg) , see:
Main indicators - Energy Statistics (nrg_indic)
Market share of the largest generator in the electricity market (nrg_ind_331a)
Energy Statistics - Euro-indicators in energy - monthly data (nrg_ind_34m)
Supply of electricity - monthly data (nrg_ind_342m)
Energy Statistics - quantities (nrg_quant)
Supply, transformation, consumption - electricity - annual data (nrg_105a)
Supply - electricity - monthly data (nrg_105m)

Dedicated section
• Energy

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Methodology / Metadata
• Energy Statistics (ESMS metadata file - nrg_indic_esms)
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)

Other information
• Regulation 713/2009 of 13 July 2009 establishing an Agency for the Cooperation of Energy Regulators
• Regulation 714/2009 of 13 July 2009 on conditions for access to the network for cross-border exchanges
in electricity
• Directive 2009/72/EC of 13 July 2009 concerning common rules for the internal market in electricity

External links
• Eurelectric - Electricity for Europe - Statistics
• European Commission - Energy - Gas &amp; Electricity - Electricity Regulatory Forum (Florence)
• European Commission - Energy - Market observatory - Electricity
• International Energy Agency (IEA) - Electricity

See also
• Consumption of energy
• Electricity production, consumption and market overview
• Electricity, gas, steam and air conditioning supply statistics - NACE Rev. 2
• Energy price statistics
• Energy prices come of age
• Energy production and imports
• Natural gas market indicators

eurostat

Archive Agriculture, environment, energy and transport statistics

1038

Electricity production and supply statistics
Data from November 2012, most recent data: Further Eurostat information, Main tables and Database .
This article takes a look at the most recent statistics (provisional 2011 data) on the volumes of electricity that
have been produced and supplied at the level of the European Union (EU) , the euro area ( EA-17 ) and the
totals for the EU-27 plus Norway, Croatia and Turkey. As illustrated by Figure 1, the supply of electricity in
EU-27 decreased by 2% in 2011 compared to 2010.

Figure 1: EU-27 Evolution of electricity supplied, 2002-2011(in GWh)Source: Eurostat (nrg_105a), (nrg_105m)

Figure 2: EU-27 Electricity generation by source, 2011 (in%)Source: Eurostat (nrg_105a), (nrg_105m)
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Table 1: Electricity Statistics, 2011(in GWh)Source: Eurostat (nrg_105a), (nrg_105m)

Figure 3: Breakdown of electricity generation by source, 2011(in%)Source: Eurostat (nrg_105a), (nrg_105m)

Figure 4: Share of renewables in electricity generation, 2011(in%)Source: Eurostat (nrg_105a), (nrg_105m)

Main statistical findings
eurostat

Archive Agriculture, environment, energy and transport statistics

1040

Production of electricity
After the significant increase of electricity production in 2010 (+4.5%),the volume of produced electricity at
EU-27 leveldecreased in 2011by 2% compared to the preceding year.
Table 1shows the production and supply data for EU-27 and euro area. Tables A to J show the production and supply data for all EU Member States plus Norway, Croatia and Turkey, by using provisional data
for2011 (2009 and 2010 data are final annualfigures).
Greece (+12.2%), Bulgaria (+7.5%), Poland (+3.1%), Slovakia (+2.3%) and Czech Republic (+2%) are the
Member States that recorded the largest increases in electricity generation.
As regards the structure of electricity generation in 2011 (Figures 2 and 3):

• the generation of conventional thermal electricitydecreased by 2.3% in the EU-27 and accounted for 54.6%
of total generation;
• the generation of electricity by nuclear power plants decreased by 1% in the EU-27and accounted for
27.6% of the total;
• the electricity generation by hydro decreased by 14.4% while the generation by wind increasedin the EU-27
by 17.4% andrepresented respectively 10.7% and 5.6% of the total;
• the electricity generation by solar increased by 58.9% in the EU-27.
Norway recorded an increase in total generation (+2.4%). In Turkey, generation increased in 2011 by 8.1% and
in Croatia, generation decreased by 20.7%compared to 2010.
The electricity generated by nuclear power plants decreased by 1% between 2010 and 2011. The largest share
of electricity generated by nuclear in the 14 EU Member States that have nuclear facilities to produce electricity can be found in France (78.0%), followed by Slovakia (55.3%), Belgium (54%), Hungary (43.5%), Sweden
(39.6%) and Slovenia (39.5%). Germany that has decided to close down its nuclear power plants during the
next decade has a share of 17.7%.
Electricity production from biofuels was not reported separately in the provisional 2011 data, and is included in
the conventional thermal electricity production.

Electricity supplied to the market
The volume of electricity that is supplied to the market is defined as the total net volume of generated electricity
minus export plus import minus the electricity that is absorbed by pumping. As illustrated in Figure 1, the
supply of electricity in EU-27 decreased by 2% in 2011 compared to 2010.
In 2011, the aggregated EU-27 imports and exportsof electricity increased by 10.5 and 11.9% respectively.
When looking at supply statisticsat national level, the largest increases could be observed in Greece (+6.3%),
Slovenia (+3.3%) and Lithuania (+2.8%). In Turkey, the supply increasedby 9% compared to 2010.
The largest decreases in supply figures were observed inCyprus (-6.7%), France (-6.1%), Estonia (-5.6%), Sweden (-5.4%), Portugal (-4.7%) and Belgium (-4.6%).

Further Eurostat information
Publications
• Panorama of energy - Panorama April 2009
• European electricity market indicators 2008 - Statistics in focus 11/2010
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• Renewable energy statistics - Statistics in focus 56/2010
• Energy, transport and environment indicators - Pocketbook February 2011

Main tables
• Energy (t_nrg) , see:
Main indicators - Energy Statistics (t_nrg_indic)
Market share of the largest generator in the electricity market (tsier060)
Electricity generated from renewable sources (tsien050))
Energy Statistics - quantities (t_nrg_quant)
Total gross electricity generation (ten00087)
Consumption of electricity by industry, transport activities and households/services (ten00094)
Electricity consumption of households (tsdpc310)
Energy Statistics - prices (t_nrg_price)
Electricity prices for industrial consumers (ten00114)
Electricity prices for household consumers (ten00115)

Database
• Energy (nrg) , see:
Main indicators - Energy Statistics (nrg_indic)
Market share of the largest generator in the electricity market (nrg_ind_331a)
Energy Statistics - Euro-indicators in energy - monthly data (nrg_ind_34m)
Supply of electricity - monthly data (nrg_ind_342m)
Energy Statistics - quantities (nrg_quant)
Supply, transformation, consumption - electricity - annual data (nrg_105a)
Supply - electricity - monthly data (nrg_105m)

Dedicated section
• Energy

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Methodology / Metadata
• Energy Statistics (ESMS metadata file - nrg_indic_esms)
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)
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Other information
• Regulation 713/2009 of 13 July 2009 establishing an Agency for the Cooperation of Energy Regulators
• Regulation 714/2009 of 13 July 2009 on conditions for access to the network for cross-border exchanges
in electricity
• Directive 2009/72/EC of 13 July 2009 concerning common rules for the internal market in electricity

External links
• Eurelectric - Electricity for Europe - Statistics
• European Commission - Energy - Gas &amp; Electricity - Electricity Regulatory Forum (Florence)
• European Commission - Energy - Market observatory - Electricity
• International Energy Agency (IEA) - Electricity

See also
• Consumption of energy
• Electricity market indicators
• Electricity production, consumption and market overview
• Electricity, gas, steam and air conditioning supply statistics - NACE Rev. 2
• Energy price statistics
• Energy prices come of age
• Energy production and imports
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Natural gas consumption statistics
Data from May 2012, most recent data: Further Eurostat information, Main tables and Database .
This article comprises monthly cumulated data on natural gas in the European Union (EU) for the years 2010
and 2011, as well as evolution trends. It covers all aspects of the supply side - primary production , imports and
exports, stock changes, gross inland consumption - as well as natural gas energy dependency data by Member
State and for the European aggregates EU-27 and euro area .

Figure 1: Gross inland consumption in EU-27in million tonnes of oil equivalent (Gross Calorific Value)Source:
Eurostat (nrg_103m), (nrg_124m), (nrg_134m)

Main statistical findings

Figure 2: EU-27 imports of natural gas - percentage of extra-EU imports by country of originSource: Eurostat
(nrg_124m)
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Table 1: Provisional natural gas balance sheet, January-December 2011in million toe (GCV)Source: Eurostat
(nrg_103m), (nrg_124m), (nrg_134m)

Table 2: Provisional natural gas balance sheet, January-December 2011in million toe (GCV)Source: Eurostat
(nrg_103m), (nrg_124m), (nrg_134m)

Figure 3: Gross inland consumptionin million toe (GCV)Source:
(nrg_134m)

eurostat

Eurostat (nrg_103m), (nrg_124m),

Archive Agriculture, environment, energy and transport statistics

1045

Figure 4: Primary productionin million toe (GCV)Source: Eurostat (nrg_103m)

Figure 5: Total imports and exportsin million toe (GCV)Source: Eurostat (nrg_124m), (nrg_134m)

Consumption trends
In 2011, gross inland consumption of natural gas in EU-27 fell by 10.5% in comparison with 2010 to reach 440.0
million tonnes of oil equivalent (toe). EA-17 consumption, on the other hand, fell by 9.8%, to 305.3 million toe.
The biggest falls in consumption compared with 2010 were in Sweden (-22.2%), Belgium (-18.3%), Denmark
(-17.7%), Slovenia (-16.9%), United Kingdom (-16.8%) and Germany (-16.2%). Increases in consumption in
comparison with 2010 were recorded in Greece (+24.3%), Slovakia (+11.7%), Lithuania (+9.0%) and Romania
(+3.3%).

Supply structure
EU-27 natural gas production fell by 9.8% in comparison with 2010 to total 153.7 million toe. For EA-17,
the decrease was 4.3% and production amounted to 84.9 million toe. Of the main EU producers, the United
Kingdom registered a drop in production of 20.7%, with decreases of 13.5% in Denmark, 5.4% in Germany, 4.6%
in the Netherlands and 1.5% in Hungary. In contrast, there was an increase of 3.3% in natural gas production
in Poland.
Total EU-27 imports of natural gas fell by 0.9% to total 391.2 million toe. In EA-17, these imports decreased
by 3.5% to total 302.8 million toe. Russian Federation is the country of origin for 33.0% of natural gas imports
(Intra-EU trade excluded), Norway supplies 26.6%, Algeria 12.9%, Qatar 11.0% and Nigeria 4.3%.
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Natural gas dependency decreased by 3.2% in EU-27 to reach 60.3%. For EA-17, there was a 2.3% increase,
bringing dependency to 74.6%.

Data sources and availability
All data used in this article correspond to cumulative monthly figures and may differ from the annual data.
Exceptionally, annual values for EU-27 for the period 1995-2004 have been used in Figure 1.
The reporting is based on Energy statistics Regulation 1099/2008/EC .

Comments
In Table 1 and Table 2, negative dependency rate indicates a net exporter country. Positive values over 100%
indicate stocks build-up during the reference period .

Further Eurostat information
Publications
• Energy balance sheets 2009-2010 - Statistical book, April 2012
• Energy, transport and environment indicators - Pocketbook, November 2011
• Statistical aspects of the natural gas economy in 2009 - Data in focus 20/2010

Main tables
• Energy (t_nrg) , see:
Energy Statistics - quantities (t_nrg_quant)
Primary production of natural gas (ten00079)
Gross inland energy consumption, by fuel (tsdcc320)
Final energy consumption of natural gas (ten00098)
Energy dependence (tsdcc310)

Database
• Energy (nrg) , see:
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Supply - gas - monthly data (nrg_103m)
Energy statistics - imports (by country of origin) (nrg_12)
Imports (by country of origin) - gas - monthly data (nrg_124m)
Energy statistics - exports (by country of destination) (nrg_13)
Exports (by country of destination) - gas - monthly data (nrg_134m)

eurostat

Archive Agriculture, environment, energy and transport statistics

1047

Dedicated section
• Energy

Methodology / Metadata
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Other information
• Regulation 1099/2008 of 22 October 2008 on energy statistics
• Regulation 844/2010 of 20 September 2010 on energy statistics, as regards the establishment of a set of
annual nuclear statistics and the adaptation of the methodological references according to NACE Rev. 2

See also
• Consumption of energy
• Electricity production and supply statistics
• Energy production and imports
• Natural gas market indicators
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Natural gas market indicators
Data fromFebruary 2012, most recent data: Further Eurostat information, Main tables and Database .
This article takes a look at the natural gas markets in the European Union (EU) , presenting recent statistical
data on the number and activities of companies that either bring natural gas into the country or by indigenous
production (IMport and PROduction = IMPRO) and retail companies across EU Member States , Croatia,
Turkey and FYROM.
During the last 5 years the number of main natural gas IMPRO companies (with a market share of 5% or
more) remained quite stable but in 2010, an increase of about 20% can be observed. In 2010, the total number
of natural gas IMPRO companies in the European Union increased as well compared to 2009 by more than
23%.

Table 1: Number of entities bringing natural gas into the country, 2010Source: Eurostat (This data is not yet
available in the Eurostat dissemination database)

eurostat
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Table 2: Number of main entities, 2010Source: Eurostat (This data is not yet available in the Eurostat dissemination database)

Figure 1: Number of main entities bringing gas into the country and their cumulative market share, 2010Source:
Eurostat (This data is not yet available in the Eurostat dissemination database)
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Table 3: Market share of the largest entity bringing natural gas into the country, 2010 (%)Source: Eurostat
(This data is not yet available in the Eurostat dissemination database)

eurostat

Archive Agriculture, environment, energy and transport statistics

1051

Table 4: Number of retailers selling natural gas to final customers, 2010Source: Eurostat (This data is not yet
available in the Eurostat dissemination database)
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Table 5: Number of main natural gas retailers, 2010Source: Eurostat (This data is not yet available in the
Eurostat dissemination database)

Figure 2: Number of main natural gas retailers to final customers and their cumulative market share, 2010Source:
Eurostat (This data is not yet available in the Eurostat dissemination database)
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Table 6: Market share of the largest natural gas retailer, 2010 (%)Source: Eurostat (This data is not yet
available in the Eurostat dissemination database)

Main statistical findings
During the period 2003-2010, the number of main companies with a market coverage above 5%, that either
produce natural gas by indigenous production or bring natural gas into the country (IMport and PROduction
= IMPRO) increased from 52 to 73 companies. Between 2005 and 2009, this number remained stable around 62
companies, but in 2010, a significant increase was observed by 20%. The total number of natural gas IMPRO
companies increased significantly (from 173 in 2003 to 298 companies in 2010), which means that a significant
number of small size companies entered the IMPRO natural gas market during this period. Information excludes
however data from the Netherlands (no data available), Cyprus and Malta (no significant gas market).

Natural gas market - Import &amp; Production (IMPRO)
The information in Table 1 refers to the total number of companies that either produce natural gas by indigenous production or bring natural gas into the country by import (IMPRO companies). In 2010, the total
number of IMPRO companies remained limited to one single company in three EU Member States (Latvia,
Estonia and Finland). Between 2009 and 2010, the total number of IMPRO companies remained stable in
seven EU Member States but increases could be observed in 13 Member States, while the number of IMPRO
companies went down in Bulgaria, Estonia, Poland and in the UK (the Netherlands did not report this indicator).
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Table 2 shows the number of main IMPRO companies that have a market coverage of at least 5% of the
total national indigenous production and import of natural gas. Six EU Member States declared only one single
enterprise to have a significant share in 2010. In the UK and in Germany there are seven IMPRO companies
of considerable size. In Ireland, Greece, and Hungary the number of main IMPRO companies with a share of
over 5% increased with two enterprises in 2010 compared to one year earlier.
During the period 2003-2009, the number of main IMPRO companies (&gt; 5%) fluctuated between 52 and
64 companies, but in 2010 a significant increase was however observed when the number of main companies
increased from 61 to 73.
Figure 1 displays the cumulated shares of main IMPRO companies in a given country having a share of at
least 5% of their respective national markets. Denmark, Germany, Luxembourg and the Netherlands did not
report this indicator.
Table 3 displays the market share of the largest IMPRO company in 2010 in percentage of national indigenous
production and import. Apart from Estonia, Finland and Latvia, where only one entity dominates the national production/import, figures above 90% for the largest IMPRO company are observed in Bulgaria (97.1%),
Poland (96.8%), Portugal (95.8%) and Slovenia (94.2%). The lowest market penetration of the largest IMPRO
company on national level can be observed in the UK (23.0%). Germany that came second in 2009 did not
report this indicator for 2010.

Natural gas market - Retail
EU Member States (plus Croatia, FYROM and Turkey) also reported information concerning the retailing
(sales) sector for natural gas.
Table 4 presents information of the total number of retailing companies that sell natural gas to final customers. The most outstanding changes can be observed for France, where the total number of retailers went up
during 2010 from 36 to 50 retailers, whereas in Estonia the number went down from 27 to 22 retailers. When
looking at EU level, the total number of natural gas retailers increased by nearly 4% in 2010, compared to 2009.
Table 5 shows the number of main retailers (retailers are considered as "main" if they sell at least 5% of
the total national natural gas consumption), the figures remain quite stable during the last seven years. Ten
main retailers can be found in Hungary, six in the United Kingdom, Spain and in Portugal. Markets where only
one main retailer is dealing with the sales of natural gas are registered in Estonia, Latvia, Lithuania, Poland
and Finland. The most outstanding change that can be observed from table 5 is the decrease of 2 main retailers
in the UK and in Sweden. In Ireland, this number increased with 2 companies in 2010.
Figure 2 illustrates the cumulative market shares of main natural gas retailers for all EU Member States
(except Denmark that did not supply this information), plus Croatia and FYROM. If one looks to the remaining retail-market, which is the market that is covered by non-main retail companies that have a market coverage
of less then 5%, this market for "minor" retail companies is the largest in Germany (83.8%). The market for
"minor"retail companies is below 10% in 12 out of 24 EU countries that reported this information.
Table 6 displays the market share of the largest natural gas retailer in 2010 in percentage of total national
consumption. Apart from Latvia, where only one entity dominates the national sales market, figures above 90%
for the largest retail company can be found in Lithuania (98.4%), Estonia (97.0%), Finland (95.0%), Bulgaria
(94.1%) and Poland (93.0%). A relative small market penetration for the largest retail company on national
level can be observed in Germany (8.7%), followed by Hungary (15.6%) and Italy (24.7%).

Data sources and availability
The information used to create this article was collected on the basis of a questionnaire "Competition Indicators
for the natural gas market 2010".
All EU Member States (except Malta and Cyprus) plus Croatia, the FYROM and Turkey returned the questionnaires to Eurostat but sometimes information for individual indicators were not reported either for confidentiality
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reasons of simply because the data was not available.
The reporting was done on a voluntary basis.

Context
Since July 2004, small business consumers in the EU have been free to switch their gas or electricity supplier,
and in July 2007 this option was extended to all consumers. Independent national regulatory authorities have
been established across the Member Sates to ensure that suppliers and network companies operate correctly.
However, a number of shortcomings were identified in the opening-up of markets, and it was therefore decided
to embark upon a third legislative package of measures with the aim of ensuring that all users could take advantage of the benefits provided by a truly competitive energy market. The European Commission launched
its third legislative package to liberalise energy markets in September 2007. These proposals were designed to:
create a competitive energy market, expand consumer choice, promote fairer prices, result in cleaner energy,
and promote the security of supply. During 2009, a number of these proposals were adopted by the European
Parliament and the Council , in particular the Regulation 713/2009 of 13 July 2009 establishing an agency for
the cooperation of energy regulators .

Further Eurostat information
Publications
• Panorama of energy: energy statistics to support EU policies and solutions - 2009 edition

Main tables
• Energy (t_nrg) , see:
Energy Statistics - quantities (t_nrg_quant)
Total production of primary energy (ten00076)
Primary production of natural gas (ten00079)
Net imports of natural gas (ten00085)
Gross inland energy consumption, by fuel (tsdcc320)
Final energy consumption of natural gas (ten00098)
Energy Statistics - prices (t_nrg_price)
Gas prices for industrial consumers (ten00112)
Gas prices for household consumers (ten00113)

Database
• Energy (nrg) , see:
Main indicators - Energy Statistics (nrg_indic)
Energy Statistics - Euro-indicators in energy - monthly data (nrg_ind_34m)
Supply of natural gas - monthly data (nrg_ind_343m)
Energy Statistics - quantities (nrg_quant)
Energy Statistics - supply, transformation, consumption (nrg_10)
Supply, transformation, consumption - gas - annual data (nrg_103a)
Supply - gas - monthly data (nrg_103m)
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Energy Statistics - infrastructure (nrg_11)
Infrastructure - gas - annual data (nrg_112a)
Energy statistics - imports (by country of origin) (nrg_12)
Imports (by country of origin) - gas - annual data (nrg_124a)
Imports (by country of origin) - gas - monthly data (nrg_124m)
Energy Statistics - exports (by country of destination) (nrg_13)
Exports (by country of destination) - gas - annual data (nrg_134a)
Exports (by country of destination) - gas - monthly data (nrg_134m)
Energy Statistics - prices (nrg_price)
Energy Statistics: gas and electricity prices - New methodology from 2007 onwards (nrg_pc)
Gas - domestic consumers - half-yearly prices - New methodology from 2007 onwards (nrg_pc_202)
Gas - industrial consumers - half-yearly prices - New methodology from 2007 onwards (nrg_pc_203)

Dedicated section
• Energy

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Methodology / Metadata
• Energy Statistics (ESMS metadata file - nrg_indic_esms)
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)

Other information
• Commission Communication COM final 0115/2009 of 11 March 2009 – Report on progress in creating the
internal gas and electricity market
• Directive 2003/55/EC of 26 June 2003 concerning common rules for the internal market in natural gas
and repealing Directive 98/30/EC
• Regulation 713/2009 of 13 July 2009 establishing an Agency for the Cooperation of Energy Regulators
• Regulation 1775/2005 of 28 September 2005 on conditions for access to the natural gas transmission
networks conditions for access to the natural gas transmission networks

External links
• Eurogas
• European Commission - Energy - Gas &amp; Electricity - Gas Regulatory Forum (Madrid)
• European Commission - Energy - Market observatory
• International Energy Agency (IEA) - Natural Gas

See also
• Consumption of energy
• Energy price statistics
• Energy prices come of age
• Energy production and imports
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Transport introduced
Latest update of text: September 2012
An efficient and well-functioning passenger and freight transport system is vital for European Union (EU) enterprises and inhabitants. The EU’s transport policy aims to foster clean, safe and efficient travel throughout
Europe, underpinning the internal market for goods (transferring them between their place of production and
consumption) and the right of citizens to travel freely throughout the EU (for both work and pleasure).
Transport has seen its share of greenhouse gas emissions within the EU-27 grow from 13.9% in 1990 to 18.0%
in 2000 and peaked at 20.3% in 2009, before dropping back to 19.7% in 2010 (based on data from the European
Environment Agency ). This development may be linked to a sizeable increase in transport volumes, as a result
of (among others), trade liberalisation, globalisation, higher motorisation rates, and an increase in the number
of holidays and short breaks that are taken by Europeans.
On the other hand, some progress has been made in reducing air pollution within the transport sector: for
example, through the application of stricter Euro emission standards. Furthermore, the energy efficiency of the
transport sector has improved: for example, through the development of more efficient and hybrid vehicles, or a
shift in freight transport to alternative modes such as short sea shipping. Generally, these efficiency gains have
failed to outweigh the increased volume of transport. In 2009, the adoption of Directive 2009/28/EC of the
European Parliament and of the Council of 23 April 2009 on the promotion of the use of energy from renewable
sources established a binding target for Member States, whereby 10% of the fuel used within transport should
be derived from renewable energy sources by 2020.
The European Commission ’s Directorate-General for Mobility and Transport is responsible for developing
transport policy within the EU. Its remit is to ensure mobility in a single European transport area, integrating
the needs of the population, environmental policy, and competitiveness . It aims to do so by:

• completing the European internal market: so as to ensure the seamless integration of all modes of transport
into a single, competitive transport system, while protecting safety and security, and improving the rights
of passengers;
• developing an agenda for innovation : promoting the development of a new generation of sustainable
transport technologies, in particular for integrated traffic management systems and low-carbon vehicles;
• building a trans-European network as the backbone of a multimodal, sustainable transport system capable
of delivering fast, affordable and reliable transport solutions;
• projecting these mobility and transport objectives and defending EU political and industrial interests on
the world stage, within international organisations, and with strategic partners.
The European Commission’s White paper titled, ’ European transport policy for 2010: time to decide ’
(COM(2001) 370 final) was the foundation of the EU’s sustainable transport policy; it was supplemented in
June 2006 by a mid-term review in the form of a Communication to the Council and the European Parliament
, titled ’ Keep Europe moving – sustainable mobility for our continent ’ (COM(2006) 314 final). Since the 2001
White paper the European Commission has launched a range of action plans on key transport policy issues,
among which: a Green paper on urban transport (COM(2007) 551 final); a Communication to the European
Parliament and Council titled ’ Greening transport ’ (COM(2008) 433 final); a freight transport logistics action
plan (COM(2007) 607 final); and a maritime transport strategy until 2018 (COM(2009) 8 final).
As the ten-year period covered by the White paper drew to an end, the European Commission adopted a
Communication in mid-2009, titled, ’ A sustainable future for transport: towards an integrated, technology-led
and user friendly system ’ (COM(2009) 279 final). This Communication was both consultative and strategic in
nature, and underlined the challenges to be faced in the coming years, such as: the need to reduce greenhouse
gas emissions, the growing demand for – but increasing scarcity of – fossil fuels, and increasing levels of congestion in many European cities, airports and ports.
Following on from this, in March 2011 the European Commission adopted a White paper titled ’ Roadmap to a
single European transport area – towards a competitive and resource efficient transport system ’ (COM(2011)
144 final). This comprehensive strategy contains 40 specific initiatives for the next decade to build a competitive transport system that aims to increase mobility, remove major barriers, and stimulate growth and
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employment. Some of these initiatives concern a specific mode of transport, such as developing a true internal
market for rail services or a suitable framework for inland navigation. Several modal specific initiatives concern
safety or security, including for land transport security, road safety, civil aviation safety, safer shipping and rail
safety. Others concern transport terminals, notably the capacity and quality of airports and market access to
ports. Freight transport is the focus of many of the initiatives, including road freight, multimodal transport of
goods (e-freight), cargo security, transport of dangerous goods and multimodal freight corridors for sustainable
transport networks. Other initiatives are specific to passenger transport, for example, attaining high levels of
passenger security with minimum inconvenience or passengers’ rights. The proposals aim to reduce dependence
on imported oil and cut carbon emissions in transport by 60% by 2050. The strategy sets different goals for
different types of journey – within cities, between cities, and long distance journeys. The key goals for 2050
include:

• no more conventionally-fuelled cars in cities;
• 40% use of sustainable low carbon fuels in aviation; a cut of at least 40% in shipping emissions;
• a 50% shift of medium distance inter-city passenger and freight journeys from road to rail and waterborne
transport;
• all of which should contribute towards a 60% cut in transport emissions by the middle of the century.

Ongoing and recent developments for specific transport modes
In October 2010 the European Commission adopted a proposal to establish a single European railway area
(COM(2010) 475 final) which aims to consolidate and merge existing legislation on market access (the first
railway package ) into a single act, simultaneously simplifying the legal framework, clarifying some provisions
and updating the legal framework by removing outdated provisions and introducing more appropriate ones.
In particular it aims to cover issues related to the financing of and charging for rail infrastructure, market
competition and organisational reforms for market supervision.
In September 2011 the European Parliament and Council adopted Directive 2011/76/EU on the charging of
heavy goods vehicles for the use of certain infrastructures, otherwise known as the Eurovignette Directive. This
amendment, based on a 2008 proposal from the European Commission, aims to enable Member States to charge
heavy goods vehicles for the cost of air and noise pollution that they cause and to clarify how the ensuing
revenues would be used.

Transport statistics
Eurostat’s transport statistics describe the most important features of transport, not only in terms of the
quantities of freight and numbers of passengers that are moved each year, or the number of vehicles and infrastructure that are used, but also the contribution of transport services to the economy as a whole. Data
collection is supported by several legal acts obliging the Member States to report statistical data, as well as
voluntary agreements to supply additional data.

Further Eurostat information
Dedicated section
• Transport

Other information
• European transport policy for 2010: time to decide (EU transport policy White paper)
• Keep Europe moving – sustainable mobility for our continent (mid-term review Communication)
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See also
• All articles on transport
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Transport accident statistics
Data from September 2011, most recent data: Further Eurostat information, Main tables and Database .
Safety and security are of primary concern for any transport system. According to Eurostat statistics on the
causes of death , the number of people in the European Union (EU) who died as a result of transport accidents
(covering all transport modes ) fell by 37% between 1999 and 2009. Transport accidents remain the largest
single cause of death among people aged 15 to 29.

Figure 1: People killed in road accidents, 2008(persons killed per million inhabitants) - Source: Eurostat
(tsdtr420), European Commission CARE database (Community Database on Road Accidents)
While rail , air, or sea transport incidents often receive considerable media coverage as they generally involve
larger numbers of people, road accidents are often treated in a more mundane manner by the media, despite
the fact that the vast majority of transport accidents and deaths in the EU occur on the road; the high number
of deaths related to road transport reflects in part the high level of road traffic.

Main statistical findings

Table 1: Rail accidents - number of fatalities, by type of victim and accident, EU-27, 2009(number of persons)
- Source: Eurostat (rail_ac_catvict)
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Figure 2: Air transport accidents - number of fatalities, annual average 2007-2009 (1)(persons killed) - Source:
Eurostat (avia_ac_fatal)

Road accidents
The annual number of road fatalities in the EU is falling, despite growth (prior to the financial and economic
crisis) in passenger and freight transport. The reduction in road fatalities may be attributed, among others,
to: improved road design and construction; stricter enforcement of drinking and driving legislation; improved
vehicle safety standards; the introduction of speed limits; stricter rules on lorry and bus driving times; and
reduced lorry overloads.
Indeed, the number of road fatalities in the EU-27 fell sharply during the decade between 1999 and 2009,
from 57691 deaths to an estimated 34500 deaths (down 40.2% overall). Nevertheless, the number of people
killed on Europe’s roads still accounted for almost nine out of every ten deaths resulting from transport accidents in 2009. The use of alcohol or drugs, the failure to observe speed limits, and the refusal to wear seatbelts
are involved in about half of all road fatalities in the EU.
The road fatality rate, expressed as the number of deaths per million inhabitants, averaged 78 across the
EU-27 in 2008, although there were stark differences between the Member States (see Figure 1). The highest
road fatality rates were recorded in Lithuania (148 deaths per million inhabitants), Poland (143), Romania
(142), Bulgaria, Greece and Latvia (all 139). The rates reported by these six countries were considerably higher
than in the other Member States, as the next highest figure was recorded for Slovenia (106). In contrast, road
fatality rates were much lower in Sweden, the United Kingdom (both 43), the Netherlands (41) and Malta (37).

Rail accidents
Some 1428 people were killed in railway accidents in the EU-27 in 2009 (see Table 1); this represented a slight
increase (119 more victims) compared with the year before; it should be noted that the number of victims in
any particular year can be greatly influenced by a small number of major accidents. Of the total number of
persons killed in railway accidents in the EU-27 in 2009, around 1 in 20 (5.1%) were either train passengers
or railway employees. Approximately two thirds (63.0%) of the lives lost in rail accidents were from incidents
involving rolling stock in motion, with almost all the others (30.6%) from incidents at level-crossings. The
highest numbers of rail fatalities within the EU in 2009 occurred in Poland (365) and Germany (185).

Air accidents
In a similar manner to rail accidents, the number of air fatalities has an irregular pattern, due to the relatively
low number of accidents each year and the large variations in terms of people involved in each event. In the
three years covered by the average presented in Figure 2 the largest single aircraft accident within the EU-27
happened in August 2008 when a flight crashed just after take-off from Madrid’s Barajas International Airport,
resulting in 154 fatalities. Accidents outside of the national territory are not included in the statistics presented,
regardless of whether the airport of departure or destination was in a Member State: for example, the statistics
do not include the June 2009 crash in the Atlantic Ocean of a flight from Brazil to France which resulted in 228
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fatalities.

Data sources and availability
Road accidents
CARE is the EU’s road accident database that collects information on accidents resulting in death and/or injury. The legal basis for CARE is Council Decision 93/704/EC on the creation of a database on road accidents.
Its purpose is to provide information which makes it possible to: identify and quantify road safety problems;
evaluate the efficiency of road safety measures; determine the relevance of EU actions; and facilitate the exchange of experiences. Road injury accidents are defined as any accident involving at least one road vehicle in
motion on a public road or private road to which the public has right of access, resulting in at least one injured
or killed person. Included are: collisions between road vehicles; between road vehicles and pedestrians; between
road vehicles and animals or fixed obstacles and with one road vehicle alone. Included are collisions between
road and rail vehicles. Road deaths are defined as any person killed immediately or dying within 30 days as a
result of an injury accident, excluding suicides.

Rail accidents
The legal basis for the collection of statistics on rail accidents is Regulation 91/2003 on rail transport statistics
(Annex H), amended by Regulation 1192/2003 . The data collected includes information on the number of
persons killed or injured (by category of persons) and the number of accidents (by type of accident). An injury
accident involves at least one rail vehicle in motion, resulting in at least one killed or injured person. Accidents
in workshops, warehouses and depots are excluded. Rail deaths are defined in terms of any person who is killed
immediately or dying within 30 days as a result of an accident, excluding suicides. Rail accident statistics are
available from 2004 or 2006 onwards for all EU Member States, except for Malta and Cyprus (where there are
no railways).

Air accidents
The questionnaire on air transport safety statistics is not supported by any legal acts. Rather, it is based on
a gentlemen’s agreement with the participating countries (EU Member States, EFTA and candidate countries
). The final section of the questionnaire (part IV) deals with the topic of accidents. It contains requests for
information on the number of injuries and the number of fatalities that take place as a result of aircraft accidents. Accidents are measured during the operation of an aircraft, which takes place between the time any
person boards the aircraft with the intention of flight until such time as all such persons have disembarked
(injuries sustained from natural causes or injuries that are self-inflicted are excluded). As with the other modes
of transport, a fatal injury is one that results in death within 30 days of the accident.

Context
In June 2003, a European Commission Communication launched an action programme for European road safety
(COM(2003) 311), which encouraged:

• road users to improve their behaviour in particular through greater respect of existing rules, initial and
continuous training of private and professional drivers, and better law enforcement against dangerous
behaviour;
• the use of technical progress to make vehicles safer through improved safety performance standards;
• the improvement of road infrastructure, in particular through the identification and diffusion of best practices and the elimination of black spots through the European Road Assessment Programme ( EuroRAP
) and the European Tunnel Assessment Programme ( EuroTAP ).

eurostat

Archive Agriculture, environment, energy and transport statistics

1064

Railway, aviation and shipping accidents result in far fewer deaths than road accidents. The main reason for
this is the limited size of these sectors, relative to the number of cars and goods vehicles that are on Europe’s
roads. However, when accidents involving trains, planes or ships do occur they have the potential to cause
considerable environmental damage and often result in serious commercial and financial consequences. Major
transport accidents are almost always investigated in great depth in order to find the cause of the accident, such
that a reoccurrence may be prevented.
In March 2011 the European Commission adopted the White paper titled ’ Roadmap to a single European
transport area – towards a competitive and resource efficient transport system ’ (COM(2011) 144 final). This
comprehensive strategy contains a roadmap of 40 specific initiatives for the next decade including initiatives
specifically related to road safety, civil aviation safety, safer shipping and rail safety – more information on the
White paper is available in the transport introduced article.

Further Eurostat information
Publications
• Panorama of transport, 2009 edition

Main tables
• Transport , see:
Regional transport statistics (t_tran_r)
Victims in road accidents, by NUTS 2 regions (tgs00074)
Road transport (t_road)
People killed in road accidents (tsdtr420)

Database
• Transport , see:
Regional transport statistics (tran_r)
Victims in road accidents at regional level (tran_r_acci)
Railway transport (rail)
Railway transport - Accidents (rail_ac)
Road transport (road)
Road transport - Accidents (road_ac)
Air transport (avia)
Air transport - Accidents (avia_ac)

Dedicated section
• Transport
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Methodology / Metadata
• Air transport infrastructure (ESMS metadata file - avia_if_esms)
• Railway transport - Accidents (ESMS metadata file - rail_ac_esms)
• Railway transport infrastructure (ESMS metadata file - rail_if_esms)
• Regional transport statistics (ESMS metadata file - reg_tran_esms)
• Road transport infrastructure (ESMS metadata file - road_if_esms)

Source data for tables and figures (MS Excel)
• Transport accidents: tables and figures

Other information
• European Commission - Mobility &amp; Transport - Statistics (including overview of legal texts)

External links
• European Commission - Road Safety
• European Road Safety Observatory (ERSO)

See also
• Freight transport statistics
• Passenger transport statistics
• Road safety statistics at regional level
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Passenger transport statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Modal split of inland passenger transport, 2000 and 2010 (1)(% of total inland passenger-km) - Source:
Eurostat (tsdtr210)
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Table 2: Index of inland passenger transport relative to GDP, 2000-2010(index 2000=100) - Source: Eurostat
(tsdtr240)

Table 3: Rail passenger transport, 2009-2010 - Source: Eurostat (rail_pa_typepkm) and (tps00001)
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Figure 1:
Rail passenger transport,
(rail_pa_typepkm) and (tps00001)

2010 (1)(passenger-km per inhabitant) - Source:

Eurostat

Figure 2: Top 15 airports, passengers carried(embarked and disembarked), EU-27, 2011(million passengers) Source: Eurostat (avia_paoa)
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Table 4: Air and sea passenger transport, 2010 and 2011 (1) - Source: Eurostat (ttr00012), (tps00001) and
(mar_pa_aa)
This article provides details relating to recent trends for passenger transport statistics within the European
Union (EU) . It presents information on a range of passenger transport modes , such as road, rail , air and
maritime transport. Among these, the most dominant mode of passenger transport is that of the car, fuelled by
a desire to have greater mobility and flexibility. The high reliance on the use of the car as a means of passenger
transport across the EU has contributed to an increased level of congestion and pollution in many urban areas
and on many major transport arteries.

Main statistical findings
Passenger cars accounted for 84.1% of inland passenger transport in the EU-27 in 2010, with buses and coaches
(8.8%) and railways , trams and metros (7.1%) both accounting for less than a tenth of all traffic (as measured
by the number of inland passenger-kilometres (pkm) travelled by each mode) – see Table 1.
Between 2000 and 2010 there was a marked increase in the relative importance of the use of passenger cars
among many of the Member States that joined the EU in 2004 or 2007 , in particular in Bulgaria, Poland,
Estonia and Slovakia; there were also substantial increases in the use of passenger cars in Greece as well as in
Turkey. In contrast, the relative importance of cars as a mode of inland passenger transport fell in seven of
the EU-15 Member States. The most sizeable reductions in the relative importance of the car between 2000
and 2010 were recorded in Luxembourg (the share of the car in total inland passenger transport falling 9.2
percentage points) and Belgium (-4.8 points) due mainly to an increased use of buses and coaches. The former Yugoslav Republic of Macedonia (-8.4 points) and Switzerland (-2.0 points) also recorded a contraction in
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the relative importance of the car for inland passenger transport, with the former also recording a relative increase in the use of buses and coaches and the latter an increase in the relative use of railways, trams and metro.
In the vast majority of EU Member States, gross domestic product (GDP) grew faster than the level of inland passenger transport between 2000 and 2010 – see Table 2. This was most notably the case in Slovakia,
where GDP grew about two fifths faster than the rate of growth for inland passenger transport, and to a lesser
extent in Bulgaria, Latvia and Hungary. The main exceptions to this general pattern were Lithuania and Poland
where the rate of growth of inland passenger transport was more than one tenth faster than the rate of growth
for GDP; other exceptions were recorded for Portugal, Greece, Cyprus, Luxembourg and Malta. Among the
non-member countries shown in Table 1, Norway recorded faster growth in inland passenger transport than GDP
over the period under consideration, as did the former Yugoslav Republic of Macedonia (between 2000 and 2008).
It should be underlined that the analysis above refers only to inland transport by car, bus or train and that a
significant proportion of international passenger travel is accounted for by maritime and air transport passenger
services, while in some countries national (domestic) maritime and air transport passenger services may also be
noteworthy.

Road passengers
Reliance on cars for passenger transport was particularly high in Lithuania, Poland, the United Kingdom, Slovenia, the Netherlands and Germany, where cars accounted for 86% or more of all inland passenger-kilometres in
2010; a high usage of passenger cars was also recorded for Iceland and Norway. Passenger cars accounted for
less than three quarters of all inland passenger-kilometres in the Czech Republic and Hungary, as well as in
Turkey. Around one quarter of the inland passenger-kilometres travelled in Hungary were by bus or coach, a
share that was exceeded in Turkey (45.7%).
Among the EU Member States the relative importance of the use of buses and coaches was lowest in the
Netherlands where these modes of transport accounted for 3.9% of the modal split, although an even lower
share (3.5%) was observed in Switzerland.

Rail passengers
The modal share of railways, trams and metros in total inland passenger transport was highest in 2010 among
the EU Member States in Hungary (11.8%), followed by Austria (11.2%); the share was substantially higher
in Switzerland (17.9%). In total there were 360551 million passenger-kilometres travelled on national railway
networks within the EU-27 (excluding Luxembourg and the Netherlands) in 2009; this figure was considerably
higher than the 22538 million passenger-kilometres travelled on international journeys.
More than two thirds of all rail travel (national and international combined) was accounted for by the four
largest EU Member States (note that neither Cyprus nor Malta has a railway network), with France and Germany together accounting for more than two fifths of the EU’s passenger rail travel. The number of international
passenger-kilometres travelled by French passengers (in 2009) was more than twice the level for Germany which
in turn recorded a figure that was 2.5 times as high as that in the United Kingdom in 2010.
In order to compare between countries the relative importance of rail transport, the data can be normalised
by expressing the level of passenger traffic in relation to population. France (2009), Sweden and Denmark
registered the longest distances travelled on national railways in 2010, each of these countries averaging more
than 1000 passenger-kilometres per inhabitant. In terms of international rail travel, the longest distances per
inhabitant covered by rail were recorded for Luxembourg, Austria and France (2009); these were the only EU
Member States to report averages of more than 100 passenger-kilometres per inhabitant. These figures may
reflect, among others, the proximity of international borders, the importance of international commuters within
the workforce, access to high-speed rail links , and whether or not international transport corridors run through
a particular country.
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Air passengers
London Heathrow was the busiest airport in the EU-27 in terms of passenger numbers in 2011 (69.4 million),
followed – at some distance – by Paris’ Charles-de-Gaulle airport (58.0 million, 2010), Frankfurt airport (56.3
million), and then Amsterdam’s Schiphol airport and Madrid’s Barajas airport (both with just under 50 million
passengers) – see Figure 2.
With the exception of Barajas, the overwhelming majority (at least 88%) of passengers through the other
four largest airports in the EU were on international flights. In contrast, national (domestic) flights accounted
for 34.4% of the passengers carried through Barajas in 2011. There were also relatively high proportions of
passengers on national flights to and from Paris Orly (53.0%, 2010), Barcelona airport (36.8%) and Roma Fiumicino (34.6%).
Almost 777 million passengers were carried by air in 2011 in the EU-27 – see Table 4. The number of air
passengers in the EU-27 had stagnated in 2008, fell by 5.9% in 2009, and subsequently rebounded by 6.0% in
2010.
The United Kingdom reported the highest number of air passengers in 2011, with just over 201 million or
3.2 passengers per inhabitant (which was double the EU-27 average). Relative to population size, the importance of air travel was particularly high among the EU Member States for the popular holiday islands of Cyprus
and Malta (8.6 and 8.4 passengers carried per inhabitant) in 2011, as well as for Iceland (7.7) and Norway (6.6).
The lowest ratios were recorded for Slovakia, Romania, Poland, Slovenia, Lithuania, Hungary and Bulgaria,
each reporting less than 1.0 air passengers carried per inhabitant in 2011.

Maritime passengers
Table 4 also shows that ports in the EU-27 handled almost 400 million maritime passengers in 2010; this marked
the third successive annual decline in passenger numbers, down 2.0% compared with 2009, after falls of 2.2% in
2009 and 0.3% in 2008. Italian and Greek ports each handled more than twice as many passengers in 2010 than
in any other Member State (accounting for 22.2% and 21.2% of the EU-27 total respectively). The next busiest
ports in terms of passenger numbers were in Denmark (42 million passengers), followed by ports in Sweden,
the United Kingdom, Germany and France which each handled between 27 million and 30 million passengers
in 2010; ports in Croatia handled 25 million passengers.
Relative to national population, the importance of maritime passenger transport was particularly high in Malta
(19.5 passengers per inhabitant), followed by Denmark (7.6), Greece (7.4) and Estonia (7.1); other than Finland,
Sweden and Italy, the number of maritime passengers per inhabitant in 2010 averaged less than 1.0 in each of
the remaining EU Member States.

Data sources and availability
The majority of inland passenger transport statistics are based on vehicle movements in each of the reporting
countries, regardless of the nationality of the vehicle or vessel involved (the ’territoriality principle’). For this
reason, the measure of passenger-kilometres (pkm, which represents one passenger travelling a distance of one
kilometre) is generally considered as a more reliable measure, as a count of passengers entails a higher risk of
double-counting, particularly for international transport. The methodology used across the EU Member States
is not harmonised for road passenger transport. As such, the figures, especially those for the smallest reporting
countries, may be somewhat unreliable.
The modal split of inland passenger transport identifies transportation by passenger car, bus and coach, and
train; it generally concerns movements on the national territory, regardless of the nationality of the vehicle.
The modal split of passenger transport is defined as the percentage share of each mode and is expressed in
passenger-kilometres. For the purpose of this article, the aggregate for inland passenger transport excludes
domestic air and water transport services (inland waterways and maritime).
The level of inland passenger transport (measured in passenger-kilometres) may also be expressed in relation to GDP; within this article the indicator is presented based on GDP in constant prices for the reference
year 2000, with the series converted into an index with a base of 2000=100. This indicator provides information
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on the relationship between passenger demand and the size of the economy and allows the intensity of passenger
transport demand to be monitored relative to economic developments.

Rail passengers
A rail passenger is any person, excluding members of the train crew, who makes a journey by rail. Rail passenger
data are not available for Malta and Cyprus (or Iceland) as they do not have railways. Annual passenger statistics for national and international breakdowns generally only cover larger rail transport enterprises, although
some countries use detailed reporting for all railway operators.

Air passengers
Air transport statistics concern national and international transport, as measured by the number of passengers
carried; information is collected for arrivals and departures. Air passengers carried relate to all passengers on
a particular flight (with one flight number) counted once only and not repeatedly on each individual stage of
that flight. Air passengers include all revenue and non-revenue passengers whose journeys begin or terminate
at the reporting airport and transfer passengers joining or leaving a flight at the reporting airport; excluded are
direct transit passengers. Air transport statistics are collected with a monthly, quarterly and annual frequency,
although only the latter are presented in this article. Air transport passenger statistics also include the number
of commercial passenger flights, as well as information relating to individual routes and the number of seats
available. Annual data are available for most of the EU Member States from 2003 onwards.

Maritime passengers
Maritime transport data are generally available from 2001 onwards, although some EU Member States have
provided data since 1997. Maritime transport statistics are not transmitted by the Czech Republic, Luxembourg, Hungary, Austria or Slovakia, as none of these has any maritime traffic.
A sea passenger is defined as any person that makes a sea journey on a merchant ship; service staff are not
regarded as passengers, neither are non-fare paying crew members travelling but not assigned, while infants
in arms are also excluded. Double-counting may arise when both the port of embarkation and the port of
disembarkation report data; this is quite common for the maritime transport of passengers, which is generally
a relatively short distance activity.

Context
EU transport policy seeks to ensure that passengers benefit from the same basic standards of treatment wherever
they travel within the EU. With this in mind the EU legislates to protect passenger rights across the different
modes of transport.
Legislation for aviation ( Regulation 261/2004 establishing ’common rules on compensation and assistance
to passengers in the event of denied boarding and of cancellation or long delays of flights’) and rail travel (
Regulation 1371/2007 on ’rail passengers’ rights and obligations’) are already in force. For bus and coach travel,
Regulation 181/2011 was adopted in February 2011 and applies as of March 2013; for sea and inland waterway passenger transport, Regulation 1177/2010 was adopted in November 2010 and applies as of December 2012.
Passengers already have a range of rights covering areas as diverse as: information about their journey; reservations and ticket prices; damages to their baggage; delays and cancellations; or difficulties encountered with
package holidays. Specific provisions have also been developed in order to ensure that passengers with reduced
mobility are provided with necessary facilities and not refused carriage unfairly. In December 2011, the European Commission adopted ’ A European vision for passengers: communication on passenger rights in all
transport modes ’ (COM(2011) 0898 final). This acknowledges the work undertaken to introduce passenger
protection measures to all modes of transport but notes that a full set of rights is not completely implemented.
The Communication aims to consolidate the existing work, and move towards a more coherent, effective and
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harmonised application of rights alongside better understanding among passengers.
In March 2011 the European Commission adopted a White paper, the ’ Roadmap to a single European transport
area – towards a competitive and resource efficient transport system ’ (COM(2011) 144 final). This comprehensive strategy contains a roadmap of 40 specific initiatives for the next decade to build a competitive transport
system that aims to increase mobility, remove major barriers in key areas and fuel growth and employment.
More information on the White paper is available in the transport introduced article.

Further Eurostat information
Publications
• Energy, transport and environment indicators, 2011 edition
• Panorama of transport, 2009 edition

Main tables
• Transport , see:
Transport, volume and modal split (t_tran_hv)
Volume of passenger transport relative to GDP (tsdtr240)
Modal split of passenger transport (tsdtr210)
Railway transport (t_rail)
Rail transport of passengers (ttr00015)
Road transport (t_road)
People killed in road accidents (tsdtr420)
Air transport (t_avia)
Air transport of passengers (ttr00012)

Database
• Transport , see:
Regional transport statistics (tran_r)
Victims in road accidents at regional level (tran_r_acci)
Maritime transport of passengers at regional level (tran_r_mapa_nm)
Air transport of passengers at regional level (new methodology) (tran_r_avpa_nm)
Maritime transport of passengers at regional level (old methodology) (tran_r_mapa_om)
Air transport of passengers at regional level (old methodology) (tran_r_avpa_om)
Annual national and international railway passenger transport by region of embarkation and region of
disembarkation (tran_r_rapa)
Transport, volume and modal split (tran_hv)
Volume of passenger transport relative to GDP (tran_hv_pstra)
Modal split of passenger transport (tran_hv_psmod)
Railway transport (rail)
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Railway transport measurement - passengers (rail_pa)
Railway transport - Accidents (rail_ac)
Road transport (road)
Road transport measurement - passengers (road_pa)
Road transport - accidents (road_ac)
Maritime transport (mar)
Maritime transport - Passengers (mar_pa)
Air transport (avia)
Air transport - Accidents (avia_ac)
Air transport measurement - passengers (avia_pa)

Dedicated section
• Transport

Methodology / Metadata
• Air transport infrastructure (ESMS metadata file - avia_if_esms)
• Air transport measurement - passengers (ESMS metadata file - avia_pa_esms)
• Manual on air transport statistics methodology
• Maritime transport (ESMS metadata file - mar_esms)
• Methodological notes on maritime transport statistics are published in Maritime transport of goods and
passengers - Statistics in focus 09/2006 (annual)
• Modal split of passenger transport (ESMS metadata file - tran_hv_psmod_esms)
• Railway transport - Accidents (ESMS metadata file - rail_ac_esms)
• Railway transport measurement - passengers (ESMS metadata file - rail_pa_esms)
• Regional transport statistics (ESMS metadata file - reg_tran_esms)
• Volume of passenger transport relative to GDP (ESMS metadata file - tran_hv_frtra_esms)

Source data for tables and figures (MS Excel)
• Passenger transport statistics: tables and figures

Other information
• Common Questionnaire of the United Nations Economic Commission for Europe (UNECE), Eurostat and
the European Conference of Ministers of Transport (ECMT; more recently the International Transport
Forum – ITF) on rail transport statistics
• Illustrated glossary for transport statistics, 4th edition, 2010

External links
• Eurocontrol - The Single European Sky

See also
• Air transport statistics
• Transport modal breakdown
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Freight transport statistics
Data from September 2012. Most recent data: Further Eurostat information, Main tables and Database .

Table 1: Modal split of inland freight transport, 2000 and 2010 (1)(% of total inland tkm) - Source: Eurostat
(tsdtr220)
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Table 2: Index of inland freight transport relative to GDP, 2000-2010 (1)(index 2000=100) - Source: Eurostat
(tsdtr230)
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Table 3: Inland freight transport, 2011 - Source: Eurostat (road_go_ta_tott), (rail_go_typeall), (ttr00007),
(tps00001) and (avia_gooc)

Figure 1: National and international road transport of goods, 2011 (1)(% based on million tkm of laden
transport) - Source: Eurostat (road_go_ta_tott)
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Figure 2: Air freight transport, 2011(1 000 tonnes) - Source: Eurostat (ttr00011)

Figure 3: Gross weight of seaborne goods handled in ports, 2010 (1)(million tonnes) - Source: Eurostat
(mar_go_aa)
This article presents information on freight transport in the European Union (EU) , which includes the following
transport modes : road , rail , air, maritime and inland waterways .
The ability to move goods safely, quickly and cost-efficiently to markets is important for international trade,
national distributive trades, and economic development. The rapid increase in global trade up to the onset
of the financial and economic crisis and the deepening integration of the enlarged EU , alongside a range of
economic practices (including the concentration of production in fewer sites to reap economies of scale, delocalisation, and just-in-time deliveries), may explain the relatively fast growth of freight transport within the EU.
In contrast, strains on transport infrastructure (congestion and delays), coupled with constraints over technical
standards, interoperability and governance issues may slow down developments within the freight transport
sector.

Main statistical findings
Total inland freight transport in the EU-27 was estimated to be close to 2300000 million tonne-kilometres (tkm)
in 2010; a little over three quarters (76.4%) of this freight total was transported over roads in 2010 (see Table
1). The share of freight that was transported inland by road was nearly four and a half times as high as that
share transported by rail (17.1%), while the remainder (6.5%) of the freight transported in the EU-27 in 2010
was carried along inland waterways. It should be noted that this analysis refers only to inland freight transport
and that considerable amounts of freight may be transported by maritime freight services and for some product
groups by air transport or by pipelines.
All freight transport within Cyprus and Malta was by road due to the absence of any rail or inland waterway infrastructure; this was also the case in Iceland. Road transport accounted for more than nine tenths of
inland freight transport in Ireland, Greece, Spain, Portugal, Luxembourg and Italy in 2010, as it did in Turkey
(2007 data). In contrast, road transport accounted for less than half of inland freight transport in Latvia, Esto-
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nia and Romania: in Latvia and Estonia a majority of inland freight was transported by rail, 61.9% and 54.2%
respectively; in Romania rail transport accounted for a little less than one quarter of the total and inland waterways for a little more than a quarter of the freight transported. As well as Latvia and Estonia, more than one
third of inland freight was carried by rail in Lithuania, Sweden and Austria; this was also the case in Switzerland.
More than 10% of total inland freight was transported on the inland waterways of Belgium and Germany
in 2010, with this share increasing to just over 20% in Bulgaria, over 25% in Romania (as already noted) and
close to one third of the total in the Netherlands.
The relative importance of road freight transport, as a share of total inland freight transport, rose by 2.7
percentage points in the EU-27 between 2000 and 2010, while the share carried by rail fell by a similar amount.
Particularly large increases in the share of freight transported by road were recorded for Poland (an increase of
23.2 percentage points) and Slovakia (21.8 points), while double-digit increases were also observed in Bulgaria,
Lithuania, Latvia, the Czech Republic and Slovenia. In eight Members States the share of inland freight that
was transported by road fell between 2000 and 2010, most notably in Austria (-8.5 percentage points) and
Belgium (-7.9 points). In most of the EU Member States the change in the share of freight transported by
road was accompanied by a similar and opposite change in the share transported by rail, although Romania
and Bulgaria, and to a lesser extent Belgium, recorded substantial increases in their respective shares of inland
freight transported by inland waterways.
Inland freight transport grew at a slower pace in the EU-27 than constant price gross domestic product (GDP)
during the period from 2000 to 2010; this can be seen from the index shown in Table 2, as the index value
in 2010 was 1.4% lower than in 2000. Nevertheless, it should be noted that this was in large part due to the
developments during 2008 and 2009 when the index level fell sharply during the financial and economic crisis; in
fact, between 2004 and 2008 the index was above 100%, indicating that inland freight transport had increased
more than GDP since 2000.
Comparing with the situation in 2000, Slovenia and Bulgaria recorded the greatest increase in inland freight
transport relative to GDP, with their respective indices more than 50% higher in 2010. In contrast, the ratio of
inland freight transport to GDP fell at its most rapid pace between 2000 and 2010 in Denmark and Belgium,
in both cases down more than one third.

Road freight
Relative to population size, road freight transport was highest among the EU Member States in Luxembourg,
where over 17000 tonne-kilometres of freight were transport by road per inhabitant in 2011 – this was around
2.2 times the next highest level recorded in Slovenia. In both cases, the vast majority of this road freight
transportation was international, performed by vehicles registered in each of these EU Member States. Indeed,
it is important to note that road freight statistics are generally based on movements in the registration country
or abroad, of vehicles registered in the reporting country (’nationality principle’).
Slightly more than two thirds of the goods transported on the EU-27’s roads in 2011 related to the transportation of goods on national road networks. However, this proportion varied considerably between the EU
Member States – see Figure 1: the highest proportions of national road freight transport were in Cyprus (98.1%)
and the United Kingdom (93.9% in 2010), while the relative importance of national freight was much lower in
Slovakia (16.8%), Slovenia (13.2%), Lithuania (10.8%) and Luxembourg (7.4%). For most freight hauliers registered in the EU, international road freight transport mostly relates to exchanges with other EU Member States
( intra-EU partners).

Air freight
About 14.5 million tonnes of air freight (both national and international) was carried through airports within
the EU-27 in 2011 – see Figure 2. Airports in Germany dealt with 4.3 million tonnes of air freight, considerably
more than in any other EU Member State – the United Kingdom had the second highest amount of air freight
at 2.4 million tonnes. Some of the smaller EU Member States are relatively specialised in air freight, notably
all of the Benelux countries, and in particular, Luxembourg (which ranked as the seventh largest air freight
transporter among the EU Member States).
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Maritime freight
Maritime ports in the EU-27 handled 3641 million tonnes of seaborne goods in 2010, which marked an increase
of 5.7% when compared with 2009, following a decline of 12.1% in 2009 and no change (-0.5%) in 2008. Sea
ports in the Netherlands and the United Kingdom handled in excess of 500 million tonnes of goods in 2010,
while in Italy the level was slightly lower – see Figure 3. These three EU Member States collectively handled
more than two fifths (42.4%) of EU-27 seaborne freight. Relative to population size, the quantity of goods
handled in the maritime ports of Estonia, the Netherlands, Latvia, Belgium, Finland and Sweden was high, as
it was to a lesser extent in Denmark and Malta.

Data sources and availability
The development of freight transport statistics is based upon a raft of framework legislation and implementing
legislation, generally organised according to the mode of transport under consideration.
Information on inland freight transport is available with an annual frequency and the time series generally
begin in the early 1990s. The majority of inland freight transport statistics are based on movements in each
reporting country, regardless of the nationality of the vehicle or vessel involved (the ’territoriality principle’).
For this reason, the measure of tonne-kilometres (tkm, in other words, one tonne of goods travelling a distance
of one kilometre) is generally considered as a more reliable measure, as the use of tonnes entails a higher risk of
double-counting, particularly for international transport. The methodology used across the EU Member States
is not completely harmonised: for example, road freight statistics are generally based on all movements (in
the registration country or abroad) of vehicles registered in the reporting country (the ’nationality principle’).
Therefore, the statistics presented, especially those for the smallest reporting countries, may be somewhat unrepresentative.
The modal split of inland freight transport is based on transportation by road, rail and inland waterways,
and therefore excludes air, maritime and pipeline transport. It measures the share of each transport mode in
total inland freight transport and is expressed in tonne-kilometres.
The level of inland freight transport (measured in tonne-kilometres) may also be expressed in relation to GDP;
within this article the indicator is presented based on GDP in constant prices for the reference year 2000,
with the series converted into an index with a base of 2000=100. This indicator provides information on the
relationship between the demand for freight transport and the size of the economy and allows the intensity of
freight transport demand to be monitored relative to economic developments.
Goods loaded are those goods placed on a road vehicle, a railway vehicle or a merchant ship for dispatch
by road, rail or sea. The weight of goods transported by rail and inland waterways is the gross-gross weight
. This includes the total weight of the goods, all packaging, and the tare weight of the container, swap-body
and pallets containing goods; in the case of rail freight transport, it also includes road goods vehicles that are
carried by rail. In contrast, the weight measured for maritime and road freight transport is the gross weight (in
other words, excluding the tare weight).

Road freight
Road freight transport statistics are collected under the framework provided by Regulation 1172/98 on statistical returns in respect of the carriage of goods by road, substantially amended several times, and recast as
Regulation 70/2012 . The data are based on sample surveys carried out in the reporting countries and record
the transport of goods by road, as undertaken by vehicles registered in each of the EU Member States. It is
important to note that almost all of the EU Member States apply a cut-off point for carrying capacity under
which vehicles are not surveyed; this should not be greater than 3.5 tonnes carrying capacity, or 6 tonnes in
terms of gross vehicle weight; some of the EU Member States also apply a limit on the age of the vehicles
surveyed.
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Rail freight
Rail freight data are collected under the framework provided by Regulation 91/2003 on rail transport statistics.
The data are collected for a quarterly frequency (usually limited to larger enterprises) and for an annual frequency (covering enterprises of all sizes). Rail freight data are not available for Malta and Cyprus (or Iceland)
as they do not have a railway infrastructure. Rail statistics are also collected every five years in relation to a
regional analysis ( NUTS 2 level).
Aside from the mandatory collection of data based on legal acts, Eurostat also collects rail transport statistics
through a voluntary data collection exercise. The questionnaire used for this exercise provides information in
relation to railway transport infrastructures, equipment, enterprises, traffic and train movements.

Maritime freight
The legal framework for the collection of statistics on maritime freight transport is Directive 2009/42/EC on
statistical returns in respect of the carriage of goods and passengers by sea (Recast). Maritime transport data
are available for most of the period from 2001 onwards, although some EU Member States have provided data
since 1997. Maritime freight statistics are not transmitted to Eurostat by the Czech Republic, Luxembourg,
Hungary, Austria and Slovakia as they have no maritime ports.

Inland waterways freight
The legal framework for the collection of statistics on inland waterway freight transport is Regulation 1365/2006
on statistics of goods transported by inland waterways. Data on inland waterways are only required for those
EU Member States with an annual quantity of goods transported that exceeds one million tonnes, namely:
Belgium, Bulgaria, the Czech Republic, Germany, France, Luxembourg, Hungary, the Netherlands, Austria,
Poland, Romania, Slovakia and the United Kingdom; Croatia also provides data. Data collection is based on
an exhaustive survey of all inland waterway undertakings for all goods that are loaded or unloaded. In the case
of transit, some countries make use of sampling methods in order to estimate the quantity of goods.

Air freight
The legal framework for air transport statistics is provided by Regulation 437/2003 on statistical returns in
respect of the carriage of passengers, freight and mail by air. Air freight statistics are collected for freight and
mail loaded and unloaded in relation to commercial air flights. The information is broken down to cover national
and international freight transport.
Air transport statistics are collected at the airport level by the EU Member States, Norway, Iceland, Switzerland and candidate countries. Annual data are available for most of the EU Member States for the period from
2003 onwards, while some countries have provided data back to 1993. The statistics that are collected are also
available for a monthly and a quarterly frequency. Air freight statistics are also collected for a regional analysis
(NUTS 2 level).

Context
One of the main challenges identified by the 2001 White paper, titled ’ European transport policy for 2010:
time to decide ’ (COM(2001) 370 final) was to address the imbalance in the development of different transport
modes. A mid-term review of the White paper, titled ’ Keep Europe moving – sustainable mobility for our
continent ’ (COM(2006) 314 final) made a number of suggestions for new policy developments, which have been
subsequently expanded upon in the form of a series of European Commission Communications, these include:
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• The EU’s freight transport agenda: boosting the efficiency, integration and sustainability of freight transport in Europe (COM(2007) 606 final);
• A freight transport logistics action plan (COM(2007) 607 final);
• A move towards a rail network giving priority to freight COM(2007) 608 final);
• A European ports policy (COM(2007) 616 final);
• A ’ Greening transport ’ package (COM(2008) 433 final);
• A set of strategic goals and recommendations for the EU’s maritime transport policy until 2018 (COM(2009)
8 final);
• A European maritime transport space without barriers (COM(2009) 10 final).
As the ten-year period covered by the White paper drew to an end, the European Commission adopted a Communication in mid-2009 titled ’ A sustainable future for transport: towards an integrated, technology-led and
user friendly system ’ (COM(2009) 279 final). Following on from this, in March 2011 the European Commission
adopted a White paper titled ’ Roadmap to a single European transport area – towards a competitive and resource efficient transport system ’ (COM(2011) 144 final). This comprehensive strategy contains a roadmap of
40 specific initiatives for the next decade to build a competitive transport system that aims to increase mobility,
remove major barriers in key areas and fuel growth and employment. More information on the White paper is
available in the transport introduced article.

Further Eurostat information
Publications
• Energy, transport and environment indicators, 2011 edition
• Panorama of transport, 2009 edition

Main tables
• Transport
Regional transport statistics (t_tran_r)
Maritime transport of freight, by NUTS 2 regions (tgs00076)
Air transport of freight, by NUTS 2 regions (tgs00078)
Transport, volume and modal split (t_tran_hv)
Volume of freight transport relative to GDP (tsdtr230)
Modal split of freight transport (tsdtr220)
Railway transport (t_rail)
Goods transport by rail (ttr00006)
Road transport (t_road)
Goods transport by road (ttr00005)
Inland waterways transport (t_iww)
Goods transport by inland waterways (ttr00007)
Maritime transport (t_mar)
Sea transport of goods (ttr00009)
Air transport (t_avia)
Air transport of goods (ttr00011)
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Database
• Transport
Regional transport statistics (tran_r)
Transport, volume and modal split (tran_hv)
Railway transport (rail)
Road transport (road)
Inland waterways transport (iww)
Oil pipeline transport (pipe)
Maritime transport (mar)
Air transport (avia)

Dedicated section
• Transport

Methodology/Metadata
• Air transport infrastructure (ESMS metadata file - avia_if_esms)
• Inland waterways transport equipment (ESMS metadata file - iww_eq_esms)
• Maritime transport (ESMS metadata file - mar_esms)
• Road freight transport (ESMS metadata file - road_go_esms)
• Modal split of freight transport (ESMS metadata file - tran_hv_frmod_esms)
• Oil pipeline transport (ESMS metadata file - pipe_esms)
• Railway transport infrastructure (ESMS metadata file - rail_if_esms)
• Regional transport statistics (ESMS metadata file - reg_tran_esms)
• Road freight transport methodology – volume 1:reference manual for the implementation of Council Regulation No 1172/98/EC on statistics on the carriage of goods by road (publication)
• Road freight transport methodology – volume 2:methodologies used in surveys of road freight transport
in Member States and Candidate Countries (publication)
• Road transport infrastructure (ESMS metadata file - road_if_esms)

Source data for tables and figures (MS Excel)
• Freight transport statistics: tables and figures

Other information
• Illustrated Glossary for Transport Statistics - 4th edition , 2010
• Regulation 70/2012 of18January2012 on statistical returns in respect of the carriage of goods by road
(recast)

External links
• European Commission: Transport
• Freight transport logistics in Europe
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See also
• Competitiveness in EU road freight transport
• Passenger transport statistics
• Transport modal breakdown
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Maps can be explored interactively using the Eurostat Statistical Atlas (see User’s manual ).

Transport statistics at regional level
Data from February 2012. Most recent data: Further Eurostat information, Main tables and Database .

Transport policy is at the heart of efforts to reduce regional inequality and improve cohesion within the European Union (EU) . The aim of regional transport statistics is to quantify the flows of goods and passengers
between, within and through regions. Regional transport statistics show patterns of variation across regions,
where transport-related variables are often closely related to levels of economic activity.
This article is divided into three main sections. The first deals with passenger transport by road, studying
the motorisation rate ( passenger cars per inhabitant) and the role played by public transport vehicles (such as
buses, trolleybuses and motor coaches). The second examines the stock of freight vehicles and their equipment
rates (number of vehicles per inhabitant). The third section reviews the top 20 regions in terms of passenger
and freight transport by air.
Coastal regions are very important for transport in many EU Member States, and a specific focus on maritime transport in these regions is included in an article on coastal regions .
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Map 1: Density of motorway networks, by NUTS 2 regions, 2009 (1)(km per 1 000 km²) - Source: Eurostat
(tran_r_net)
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Map 2: Motorisation rate, by NUTS 2 regions, 2008 (¹) (number of passenger cars per 1 000 inhabitants) Source: Eurostat (tran_r_vehst)
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Map 3: Equipment rate for public transport vehicles (motor coaches, buses and trolleybuses), by NUTS 2
regions, 31 December 2009 (1)(number of public transport vehicles per 1 000 inhabitants) - Source: Eurostat
(tran_r_vehst) and (demo_r_d2jan)
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Map 4: Number of road freight vehicles, by NUTS 2 regions, 31 December 2009 (1)(1 000 vehicles) - Source:
Eurostat (tran_r_vehst)
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Table 1: Transport equipment rates, by NUTS 2 regions, 31 December 2009(number of vehicles per 1 000
inhabitants) - Source: Eurostat (tran_r_vehst) and (demo_r_d2jan)

Table 2: EU-27 regions with highest number of air passengers - Source: Eurostat (tran_r_avpa_nm)
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Table 3: EU-27 regions with the highest quantity of air freight and mail - Source: Eurostat (tran_r_avgo_nm)

Main statistical findings
Motorway networks
The motorway network in the EU-27 exceeded 67000 km in 2008, which gave a density around 15.7 km per 1000
km² of land area. From the regional perspective, an extensive network of road, motorway and railway links
is a prerequisite for economic development and interregional competitiveness. In absolute terms, the longest
motorway networks at the NUTS level 2 were recorded in three Spanish regions: Andalucía (2379 km), Castilla
y León (2158 km) and Castilla-La Mancha (1636 km).
Map 1 shows the density of the motorway network in 2009. In general, this was closely related to population density and, thus, with the degree of urbanisation . The densest motorway networks were therefore found
around capital cities and other big cities, in large industrial conurbations and around major seaports. The
motorway infrastructure in these regions may be the result of regional development or could have facilitated
such development. Major urban, industrial and port areas with a high motorway density include:

• the German city-state regions of Bremen, Hamburg and Berlin (186 km, 107 km and 86 km per 1000
km²respectively) and Düsseldorf (121 km per 1000 km²);
• the north western part of England (138 km per 1000 km² in Greater Manchester and 100 km per 1000
km² in Merseyside) and the West Midlands (90 km per 1000 km²);
• Randstad of West-Nederland (reaching 128 km and 125 km per 1000 km² in Utrecht and Zuid-Holland)
as well as Limburg and Noord-Brabant (102 km and 98 km per 1000 km² respectively) in Zuid-Nederland.
Many capital cities are surrounded by a ring of motorways in order to meet the high demand for road transport
in these metropolitan areas; for example, Lisboa (222 km per 1000 km², note data are from 2004), Wien (109
km per 1000 km²) and the Comunidad de Madrid (95 km per 1000 km²). Since motorways close to capital cities
are often concentrated in a ring the reported density may be influenced by the overall size of the region: in
very small capital city regions the motorway ring may be concentrated in surrounding regions rather than the
capital city region itself (for example, there are no motorways in Inner London (United Kingdom)); conversely,
in capital city regions that have a considerable area of land outside the confines of the city, the density of the
motorway network may be low — even when there is an extensive motorway network — simply because of the
large area.
In southern Europe a small number of regions (other than capital city regions) were among the regions with
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the densest motorway networks, and these can often be attributed to seaports or coastal tourism. For example,
this was the case for the País Vasco in Spain (73 km per 1000 km²) and for Liguria in Italy (70 km per 1000
km²), the two peripheral coastal regions with the densest motorway networks. Unsurprisingly, the density of
motorways on island regions was generally low, since most islands cannot be reached directly by road but rely
on sea or air for access. Nevertheless, the motorway density of the Canarias (Spain), Cyprus and Sicilia (Italy)
were still relatively high at 29 km, 28 km and 26 km per 1000 km² respectively.

Stock of passenger cars, buses and coaches
There are clear differences in the number of passenger cars per inhabitant (known as the motorisation rate)
within the regions of the EU. Generally, the figures show an east-west divide, with more passenger cars per inhabitant registered in western European regions than in the regions of central and eastern Europe — see Map 2.
Overall, the EU-27 motorisation rate in 2009 was estimated at 473 passenger cars per 1000 inhabitants. Among
the regions of the EU-15 Member States there were several Greek regions with relatively low motorisation rates,
most notably the Peloponnisos, Sterea Ellada and Dytiki Ellada which, along with Inner London, were the only
regions within the EU-15 Member States with a rate under 300 passenger cars per 1000 inhabitants. Within
the western part of Europe the capital city regions of Germany (Berlin) and Denmark (Hovedstaden) also had
relatively low motorisation rates, both under 350 vehicles per 1000 inhabitants. The Nord-Est region of Romania had the lowest motorisation rate in the whole of the EU-27, with 109 passenger cars per 1000 inhabitants.
Furthermore, Romanian regions accounted for the seven lowest motorisation rates across the EU-27 regions,
with each of these regions reporting rates under 200 passenger cars per 1000 inhabitants.
The highest regional motorisation rate within the whole of the EU-27 was in the Flevoland region of the
Netherlands, 783 passenger cars per 1000 inhabitants — this was approximately seven times as high as in the
Nord-Est region of Romania. Twelve of the top 20 regions with the highest motorisation rates in 2008 or 2009
were in Italy. A number of regions close to larger cities also reported high motorisation rates, suggesting a
larger number of commuters. Examples of this included Flevoland in the Netherlands, Cheshire in the United
Kingdom, Lazio in Italy and Attiki in Greece. Several island regions also have high motorisation rates, including
Åland in Finland, the Illes Balears in Spain, Sicilia and Sardegna in Italy and Corse in France, as well as Malta
and Cyprus, which had the highest motorisation rates of any regions within the Member States that joined the
EU in 2004 or 2007. These relatively high figures for islands may in part be explained by a lack of alternative
means for travelling within the island; for example, most of these islands have a relatively underdeveloped rail
infrastructure or no rail services at all.
To a large extent the figures for public transport vehicles such as buses, trolleybuses and motor coaches are in
contrast to those for passenger cars, with a relatively clear difference between regions in western Member States
and those in more central and eastern Member States. Of the 51 regions in the EU-27 with one or fewer public
transport vehicles per 1000 inhabitants, all except one were located within EU-15 Member States: the one exception was in Slovenia. The 11 EU regions with more than four public transport vehicles per 1000 inhabitants
included: the capital city regions in Romania and Bulgaria, the island region of Ionia Nisia in Greece, Latvia
and Lithuania, and six regions in the United Kingdom. The highest ratio was 4.9 public transport vehicles per
10000 inhabitants in Bucuresti – Ilfov (Romania).
Among the EFTA countries, the Norwegian regions all had a high ratio of public transport vehicles to the
size of the population, exceeding four vehicles per 1000 inhabitants in five regions and reaching as high as 6.0
in Vestlandet. In the two candidate countries for which regional data are available, namely Croatia and Turkey,
contrasting situations were observed. In Croatia, the number of public transport vehicles per inhabitant was
highest in Jadranska Hrvatska at 1.4 and lowest in Središnja i Istočna (Panonska) Hrvatska at 0.8. By contrast,
this ratio ranged in Turkey from 4.1 vehicles per 1000 inhabitants in Mardin, Batman, Sirnak and Siirt to 12.7
in Trabzon, Ordu, Giresun, Rize, Artvin and Gümüshane; in fact, in 24 of the 26 Turkish regions this ratio for
the density of public transport vehicles was higher than in the region with the highest ratio in the EU.

Stock of road freight vehicles
For road freight vehicles, no systematic differences can be seen between western and eastern regions of the EU.
In total, 56 regions in the EU-27 had more than 175000 road freight vehicles and among these there were 23
regions with more than 300000 such vehicles: eight of these regions were in Italy, seven in Spain, six in France
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and two in Poland. The distribution of freight transport vehicles reflects, at least to some degree, the size of
each Member State and the distance between major cities and other transport hubs.
The two regions with by far the highest number of registered freight vehicles were both located in Spain
on the Mediterranean coast: Andalucía and Cataluña. These two regions play a key role in freight transport
in the western Mediterranean, with direct ferry connections not only to the Spanish islands and Ceuta and
Melilla, but also from Andalucía to Morocco and Algeria, and between Cataluña and Italy. The region with
the third highest number of freight vehicles was the French capital city region of Île de France, while the fourth
highest number of freight vehicles was recorded in the Italian region of Lombardia, which contains Milan and
also lies at the heart of international freight corridors between Italy, France, Switzerland and Austria. The
other regions registering more than half a million freight vehicles were also economic centres containing capital
cities or other major cities: Rhône-Alpes (Lyon in France); Comunidad de Madrid and Comunidad Valenciana
(both in Spain); and Mazowieckie (Warszawa in Poland).
Regional equipment rates for road freight vehicles (number of vehicles per inhabitant) depend on a number
of different factors. These include the regional transport system and its infrastructure for different modes of
freight transport, such as the capacity of motorways, railway lines, ports and airports. They also include the
economic characteristics of the region, for example, whether the regional economy is driven by manufacturing
or services, and whether the region is located on key European transport corridors.
Reflecting these fundamental differences, there are huge disparities in the regional freight vehicle equipment
rates. The highest regional rates in 2009 were found in the Greek region of Kriti, where there were 201.1 road
freight vehicles per 1000 inhabitants. The 20 EU regions with the highest freight vehicle equipment rates were
mainly registered in Greece, Spain and Austria, along with Cyprus and the island region of Åland (in Finland).
Mirroring the rankings for passenger cars, the lowest ratio of road freight vehicles to population were generally
recorded in Romanian regions and the capital city regions of the United Kingdom and Germany. In 41 EU
regions there were less than 50 road freight vehicles per 1000 inhabitants: 22 of these regions were in Member
States that joined the EU in 2004 or 2007, 13 were in Germany, five were in the United Kingdom, and one in
Austria (Wien).
Reflecting its mountainous terrain and reliance on short sea shipping, the equipment rate for freight vehicles was generally low in Norwegian regions. All seven Norwegian regions recorded rates lower than 24 vehicles
per 1000 inhabitants, ranking each of them below the third lowest rate recorded among the EU regions; in
fact, four Norwegian regions had equipment rates below the lowest ratio recorded in the EU. In Switzerland,
the equipment rate was also generally low, below 50 vehicles per 1000 inhabitants in all regions except for
Ticino. Equally, most Turkish regions had low equipment rates, with only four out of 26 regions recording a
rate above 50 vehicles per 1000 inhabitants, and three (Van, Mus, Bitlis, Hakkari; Agri, Kars, Igdir, Ardahan;
and Sanliurfa, Diyarbakir) recording rates below the lowest rate in any EU region. All three Croatian regions
recorded equipment rates below 50 vehicles per 1000 inhabitants.

Air transport
The rapid growth of air transport has been one of the most significant developments in the transport sector
in recent years, both in the EU and all over the world. The liberalisation of the air transport market in the
EU contributed to this development, most apparent in the expansion of low-cost airlines. This led to the rapid
growth of several smaller regional airports, which are generally less congested and charge lower landing fees
than large airports in the capital city regions. However, from 2008 to 2009 many airports experienced a sharp
decline in passenger and freight transport, reflecting the fall in economic activity and international trade during
the worldwide economic slowdown. In 2009, the total number of air transport passengers carried (including
passengers on domestic flights as well as international flights) fell by 5.9%. In 2010, the number of passengers
carried increased 3.4% to reach 776.9 million passengers, around 2.7% below its level from 2008.
Tables 2 and 3 show the top 20 regions with the highest number of air passengers in 2010, and the highest
volume of air freight and mail in 2009: for each region the main airports for scheduled and/or charter airlines
and for regular freight/mail flights are included.
The top-ranking regions in terms of the total number of air passengers tend to be capital city regions in western
Europe. The list is headed by Île-de-France, with a total of 82.8 million passengers for Paris-Charles de Gaulle
and Paris-Orly airports, followed by Outer London (Heathrow) with 65.9 million passengers, Darmstadt with
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Frankfurt airport (52.6 million), Comunidad de Madrid (47.9 million), Noord-Holland (Schiphol Amsterdam:
43.5 million) and Lazio with Roma Fiumicino and Roma Ciampino airports (38.2 million). The big airports in
and around western Europe’s capitals also serve as central hubs for intercontinental air traffic. This is especially
true for Heathrow, Paris-Charles de Gaulle, Frankfurt and Schiphol airports.
All of the top 20 regions for air passenger transport recorded a fall in passenger numbers between 2008 and
2009: note that the data for German regions presented in Table 2 is for 2010, and in that year these regions
recorded an increase in passenger numbers. Several of the top 20 regions for air passenger transport faced losses
of more than 10% in passenger numbers between 2008 and 2009, with the largest losses in Southern and Eastern
Ireland (-12.6%) and the Canarias (-12.0%). Although not visible from Table 2, a significant number of smaller
regional airports are among the fastest growing (in terms of passenger numbers), due to their use as destinations
or hubs by low-cost carriers.
While the total quantity of air freight and mail is limited compared with the much higher quantities of freight
transported by road, rail, inland waterways and especially sea, air freight is important and growing steadily for
articles with high added value, perishable goods (especially food) and express parcels. Table 3 shows a ranking
of airports based on their quantity of air freight and mail in 2009. Darmstadt was at the head of the top 20
European regions with 2.27 million tonnes (2010 data), followed in 2009 by Outer London (1.35 million tonnes),
Noord-Holland (1.32 million tonnes) and Île-de-France (1.27 million tonnes). Quantities at other airports within
the EU were significantly lower, indicating that the biggest airports serve as the main hubs within the EU for
air freight and mail. Quantities of half a million tonnes or more were also observed in 2010 for Luxembourg
(0.71 million tonnes), Köln (0.64 million tonnes) and Leipzig (0.64 million tonnes).
Air freight quantities fell even further than the number of air passengers from 2008 to 2009, down 12.2%
in the EU-27. However, the quantity of freight rebounded 15.9% in 2010 to reach 13.4 million tonnes, which
was 1.8% above the level for 2008. As for passenger transport, nearly all of the regions with high volumes of
air freight recorded a decrease in their air freight traffic in 2009. Data for 2010 is available for the Finnish and
German regions in the top 20, and each of these recorded increased freight in 2010; for example, there was 57.1%
growth in the region of Koblenz (Germany). Note that the very high growth rate between 2007 and 2009 that
is reported for the Danish region of Hovedstaden results from København/Kastrup airport not being covered
by air freight statistics in 2007.

Data sources and availability
Regional data on road and railway infrastructure, inland waterways, vehicle stocks and road accidents are currently collected by Member States and candidate countries on a voluntary basis. Data on road transport of
goods, as well as air (and maritime) transport for passengers and goods, are derived directly from data collected
under legal acts. Data on journeys made by vehicles are derived from a specific study of road transport data.
A motorway is a road that is especially designed and built for motor traffic, which does not serve properties bordering on it, and which: is provided, except at special points or temporarily, with separate carriageways
for traffic in two directions, separated from each other, either by a dividing strip not intended for traffic, or
exceptionally by other means; has no crossings at the same level with any road, railway or tramway track, or
footpath; is especially sign-posted as a motorway and is reserved for specific categories of road motor vehicles.
Entry and exit lanes of motorways are included in the statistics on the length of motorways irrespective of the
location of the sign-posts. Urban motorways are also included.
Passenger cars are road motor vehicles other than mopeds or motorcycles intended for the carriage of passengers and designed to seat no more than nine persons (including the driver). Included are: passenger cars,
vans designed and used primarily for transport of passengers, taxis, hire cars, ambulances and motor homes.
The number of passenger cars per inhabitant is calculated on the basis of the stock of vehicles as of 31 December
and population figures as of 1 January of the following year. The equipment rate for public transport vehicles
is calculated in the same manner, based on the stock of vehicles as of 31 December.
Regional air transport statistics show passenger and freight movements by NUTS level 2 region, measured
in relation to the number of passengers and the quantity of freight in tonnes. Passenger data are divided into
passengers embarking, disembarking and in transit, while freight statistics are divided into tonnes of freight
and mail loaded and unloaded. The data are collected at the airport level and are aggregated to NUTS level 2
regions.
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Context
An efficient and well-functioning passenger and freight transport system is vital for enterprises and inhabitants.
The EU’s transport policy aims to foster clean, safe and efficient travel throughout Europe, underpinning the
internal market for goods (transferring them between their place of production and consumption) and the right
of citizens to travel freely throughout the EU (for both work and pleasure).
The European Commission ’s Directorate-General for Mobility and Transport is responsible for developing
transport policy within the EU. Its remit is to ensure mobility in a single European transport area, integrating
the needs of the population, environmental policy, and competitiveness . It aims to do so by:

• completing the European internal market: so as to ensure the seamless integration of all modes of transport
into a single, competitive transport system, while protecting safety and security, and improving the rights
of passengers;
• developing an agenda for innovation : promoting the development of a new generation of sustainable
transport technologies, in particular for integrated traffic management systems and low-carbon vehicles;
• building a trans-European network as the backbone of a multimodal, sustainable transport system capable
of delivering fast, affordable and reliable transport solutions;
• projecting these mobility and transport objectives and defending EU political and industrial interests on
the world stage, within international organisations, and with strategic partners.
In March 2011 the European Commission adopted a White Paper titled ’ Roadmap to a single European transport area — Towards a competitive and resource efficient transport system ’ (COM(2011) 144 final). This
comprehensive strategy contains 40 specific initiatives for the next decade to build a competitive transport system that aims to increase mobility, remove major barriers in key areas and fuel growth and employment. The
proposals also seek to reduce dramatically Europe’s dependence on imported oil and to cut carbon emissions,
with a set of goals to be achieved for 2050, including:

• no more conventionally-fuelled cars in cities;
• 40% of the fuel being used in the aviation sector to come from sustainable low-carbon fuels;
• at least a 40% reduction in shipping emissions;
• a 50% shift in medium-distance inter-city passenger and freight journeys away from roads to either rail or
waterborne transport;
• all of which should contribute to a 60% cut in transport emissions by the middle of the century.

Further Eurostat information
Publications
• Energy, transport and environment indicators - Pocketbook - 2011 edition
• Eurostat regional yearbook 2010 - Chapter 10
• Eurostat regional yearbook 2011 - Chapter 14
• Passenger air transport - 2009 and 2010 monthly data - Data in focus 48/2011
• Signs of recovery for air transport in Europe in 2009 - Statistics in focus 2/2011
• Transport networks concentrated around economic hubs - Statistics in focus 5/2011
• Panorama of transport - 2009 edition
• Regional road and rail transport networks - Statistics in focus 28/2008
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Main tables
• Transport , see:
Regional transport statistics (t_tran_r)
Air transport of passengers, by NUTS 2 regions (tgs00077)
Air transport of freight, by NUTS 2 regions (tgs00078)
Road transport (t_road)
Maritime transport (t_mar)
Sea transport of goods (ttr00009)
Air transport (t_avia)
Air transport of passengers (ttr00012)
Air transport of goods (ttr00011)

Database
• Transport , see:
Regional transport statistics (tran_r)
Road, rail and navigable inland waterways networks at regional level (tran_r_net)
Air transport of passengers at regional level (tran_r_avpa_nm)
Air transport of freight at regional level (tran_r_avgo_nm)
Air transport of passengers at regional level (questionnaire) (tran_r_avpa_om)
Air transport of freight at regional level (questionnaire) (tran_r_avgo_om)
Road transport (road)
Road transport equipment - stock of vehicles (road_eqs)
Maritime transport (mar)
Maritime transport - main annual results (mar_m)
Maritime transport - short sea shipping - main annual results (mar_s)
Maritime transport - passengers (mar_pa)
Maritime transport - goods (mar_go)
Maritime transport - vessel traffic (mar_tf)
Maritime transport - data aggregated at standard regional levels (NUTS) (mar_rg)

Dedicated section
• Regional statistics
• Transport

Source data for tables, figures and maps on this page (MS Excel)
• Transport: tables and figures
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Methodology / Metadata
• Regional transport statistics (ESMS metadata file - reg_tran_esms)
• Illustrated glossary for transport statistics (4thedition)

Other information
• Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of goods and passengers
by sea (Recast)
• Illustrated glossary for transport statistics - 2010 edition
• Regulation 437/2003 of 27 February 2003 on statistical returns in respect of the carriage of passengers,
freight and mail by air

External links
• CARE website
• Eurocontrol - challenges of growth 2008
• European Commission - Mobility &amp; Transport - Air - single European sky
• European Commission - Mobility &amp; Transport - Transport infrastructure
• Trans-European transport network executive agency
• UNECE website for transport statistics

See also
• Coastal region statistics
• Freight transport statistics
• Inland transport infrastructure at regional level
• Passenger transport statistics
• Railway freight transport statistics
• Road safety statistics at regional level
• Trans-European networks in transport (TEN-T) (background article)
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The EU in the world - transport
Data from June - July 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article is part of a set of statistical articles based on Eurostat publication The EU in the world 2013 .
The article focuses on the transport statistics in the European Union (EU) and in the 15 non-EU countries from
the Group of Twenty (G20) . It provides information on the weight of freight and number of passengers that are
moved, as well as on the stock of passenger cars and gives an insight into the European economy in comparison
with the major economies in the rest of the world, especially with the EU’s counterparts in the so-called Triad
, the US and Japan, and with the BRIC countries Brazil, Russia, India and China (or BRICS if South-Africa
is also included).

Figure 1: Rail passenger transport, 2010 (1) (passenger-km per inhabitant) Source: Eurostat (rail_pa_total)
and the World Bank (World Development Indicators and Global Development Finance)

Table 1: Rail transport indicators, 2005 and 2010 (1) Source: Eurostat (rail_pa_total) and (rail_go_typeall)
and the World Bank (World Development Indicators and Global Development Finance)
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Table 2: Maritime fleet and ports, 2002, 2010 and 2012 Source: Eurostat (mar_mg_aa_pwhd), the United
Nations Conference on Trade and Development (Maritime transport indicators) and the American association
of port authorities (World port rankings)

Table 3: Maritime freight transport handled, 2006 to 2010 Source: Eurostat (mar_go_aa), and the United
Nations Conference on Trade and Development (Review of maritime transport, 2011)

Figure 2: Number of passenger cars relative to population, 2009 (1) (number per 1000 inhabitants) Source:
Eurostat (tsdpc340), and the World Bank (World Development Indicators and Global Development Finance)

eurostat

Archive Agriculture, environment, energy and transport statistics

1100

Table 4: Road transport indicators, 2004 and 2009 Source: Eurostat (tsdpc340) and (road_go_ta_tott), and
the World Bank(World Development Indicators and Global Development Finance)

Figure 3: Road freight transport, 2009 (1) (tonne-km per inhabitant) Source: Eurostat (road_go_ta_tott),
and the World Bank (World Development Indicators and Global Development Finance)

Table 5: Number of air passengers carried, 2007 to 2010 (million) Source: Eurostat (avia_paoc), and the World
Bank (World Development Indicators and Global Development Finance)
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Figure 4: Number of air passengers carried, 2010 (per 1000 inhabitants) Source: Eurostat (avia_paoc), and the
World Bank (World Development Indicators and Global Development Finance)

Table 6: Largest airports for passengers, 2010 Source: Eurostat (avia_paoa), national civil aviation authorities
and information from websites of individual airports

Main statistical findings
Rail transport
Rail freight transport in 2010 lower than in 2005 in the EU27 and several other G20 members
Concerning the use of rail transport (see Figure 1 and Table 1), the G20 members can be split into several
groups depending on the extent to which this mode is used for passenger and/or freight transport. Saudi Arabia, Indonesia and to a lesser extent Turkey had a relatively low use of rail transport in general. In Australia,
Canada and the United States, as well as in Mexico to a lesser extent, rail transport was focused mainly on
freight transport while passenger transport was dominant in India, Japan and South Korea. A relatively high
use of rail transport for both freight and passengers was observed in China, Russia, South Africa and the EU27 .
Comparing 2005 with 2010, large percentage increases in passenger rail services were recorded in Mexico, China
and India. Rail freight transport in 2010 was lower than it had been in 2005 in the EU27 and several other G20
members, reflecting the impact of the financial and economic crisis, while in India and Saudi Arabia its was
relatively higher.

Maritime transport
Over one fifth of the goods loaded and unloaded worldwide in 2010 were handled in EU27 ports
The world’s maritime fleet (see Table 2) increased from 822 million DWT in 2002 to 1534 million DWT in
2012, equivalent to average growth of 6.4% per year. During this period the maritime fleets of South Africa,
Brazil, Russia and Australia contracted while most other G20 members recorded an expansion, notably in
Canada, Argentina, China and South Korea. The EU27’s maritime fleet grew by 4.5% per year during this
ten-year period and remained the largest among the G20 members in 2012. It should be noted that there are
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several countries outside of the G20 that accounted for a large share of the world maritime fleet in 2012, notably
Panama (21.4%), Liberia (12.4%) and the Marshall Islands (8.0%) – all associated with flags of convenience.
The EU plays an important part in international maritime freight transport and this can be seen from Table 3. Just over one fifth of the goods loaded and unloaded worldwide in 2010 were handled in EU27 ports
. The weight of maritime freight coming into the EU27 was around 1.6 times the weight of outward freight,
reflecting in part the different types of goods entering and leaving the EU27 by sea.

Road transport
More than 400 cars for every 1000 inhabitants in 2009 in Australia, the EU27, Japan, the United
States and Canada
Among the G20 members, reliance on cars for passenger transport was highest in 2009 in Australia, the EU27,
Japan, the United States and Canada – all of which had more than 400 cars for every 1000 inhabitants; the
lowest ratios were recorded in Indonesia, China and India.
Worldwide, the ratio of passenger cars to population increased from 110 cars per 1000 inhabitants in 2004
to 125 per 1000 inhabitants in 2009. This general upward trend was observed in all G20 members except
for Canada and the United States where the ratio fell by 28 and by 27 passenger cars per 1000 persons (6.2% and -5.8% respectively) over the five-year period under consideration. In percentage terms, the fastest
growth in the ratio of passenger cars to population was recorded in China and India; ratios for both of these
countries more than doubled, reflecting, in part, their low rates in 2004. The number of passenger cars per
1000 inhabitants increased between 2004 and 2009 by 65 passenger cars in Russia; the next largest absolute increases were recorded in Mexico (an extra 60 passenger cars per 1000 persons), South Korea (46) and Brazil (42).
The amount of road freight transport was particularly high in Australia relative to the size of its population. It should be noted that the road freight transport indicators presented here are based on the combination
of the weight (in tonnes) and the distance (in kilometres) that is transported: the very high figure in Australia
therefore reflects not only an extensive use of road freight transport, but also the large distances involved in
transporting goods around a large and sparsely populated land area. Road freight transport was notably less
common in South Korea than in the other G20 members for which data are available. Comparing 2004 with
2009, the most notable development was the increase in the amount of Chinese road freight: this figure almost
quintupled (see Table 4), increasing at an annual average rate of 36.5%.
The data available in Tables 1 and 4 allow a comparison of the relative importance of road and rail freight
transport among several G20 members. The quantity of freight ( tonnekilometres ) transported by road in
Japan and Turkey was approximately 16 times as high as that transported by rail; in the EU27 the level of road
freight transport was about 4.5 times as high as rail freight transport, while in Russia and Canada the volume
of rail freight transport exceeded that for road freight.

Air transport
In terms of passenger numbers, the busiest airport in the world was Hartsfield-Jackson Atlanta
in the United States
Worldwide, the number of air passengers carried in 2010 was around 2.6 billion, an increase of 14.3% compared with 2009. In the EU27 air passenger numbers in 2010 reached 777 million, an increase of 3.4% compared
with 2009, and equivalent to 29.9% of the world total. The United States had 707 million passengers (27.3%
of the world total) and China 268 million (10.3%). Several G20 members recorded a fall in their respective
number of air passengers in 2008 and/or 2009, notably Mexico, Argentina and Japan – however, all of these,
except Mexico, rebounded in 2010. Despite growth in 2010, the number of air passengers carried in Japan, the
United States and the EU27 in 2010 remained below its 2007 level. By contrast, the number of air passengers
carried in Turkey more than doubled between 2007 and 2010.
Relative to the size of the population, the number of air passengers was highest in the United States, just
ahead of Australia, Canada and the EU27, all with more passengers carried than the overall size of their pop-
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ulation (see Figure 4). By contrast, China, Indonesia, Mexico and India recorded the lowest number of air
passengers relative to their overall population size.
In terms of passenger numbers, the busiest airport in the world was Hartsfield-Jackson Atlanta in the United
States, with 88.0 million passengers, followed by Beijing airport in China with 73.9 million and Chicago O’Hare
international airport in the United States with 67.0 million. London Heathrow in the United Kingdom was the
busiest airport in the EU27 with 65.7 million passengers, making it the fourth largest in the world.

Data sources and availability
The statistical data were mainly extracted during June and July 2012.
For transport statistics:

• data concerning ports have been extracted from the World port rankings of the American Association of
Port Authorities;
• data concerning airports have been compiled from information available from individual airports, regional
or national civil aviation authorities.
The indicators are often compiled according to international – sometimes global – standards, for example, UN
standards for national accounts and the IMF ’s standards for balance of payments statistics. Although most
data are based on international concepts and definitions there may be certain discrepancies in the methods used
to compile the data.
EU27 and euro area data
Almost all of the indicators presented for the EU27 and EA-17 aggregates have been drawn from Eurobase,
Eurostat’s online database. Eurobase is updated regularly, so there may be differences between data appearing
in this publication and data that is subsequently downloaded. In exceptional cases some indicators for the EU
have been extracted from international sources, for example, when values are expressed in purchasing power
parities. Otherwise, European Commission sources have been used.
G20 countries from the rest of the world
For the 15 G20 countries that are not members of the EU, the data presented have generally been extracted from
a range of international sources listed in the Introduction . In a few cases the data available from these international sources have been supplemented by data for individual countries from national statistics authorities. For
some of the indicators a range of international statistical sources are available, each with their own policies and
practices concerning data management (for example, concerning data validation, correction of errors, estimation
of missing data, and frequency of updating). In general, attempts have been made to use only one source for
each indicator in order to provide a comparable analysis between the countries.

Context
An efficient and well-functioning passenger and freight transport system is often viewed as being vital for business and individuals. Some of the key issues related to transport are its environmental impact, efficiency and
safety. The transport statistics presented in this article on the weight of freight and number of passengers
that are moved, as well as providing some information on the stock of passenger cars. The level of transport,
in particular international transport, can be related to a wide variety of issues, including trade liberalisation,
globalisation, higher motorisation rates, and tourism .

Further Eurostat information
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Publications
• Energy, transport and environment indicators, 2011 edition
• Panorama of transport, 2009 edition
• The EU in the world 2013
• The European Union and the BRIC countries

Main tables
• Transport , see:
Road transport (t_road)
Motorisation rate (tsdpc340)

Database
• Transport , see:
Railway transport (rail)
Railway transport measurement - passengers (rail_pa)
Railway transport - Total annual passenger transport (1 000 pass., million pkm) (rail_pa_total)
Railway transport measurement - Goods (detailed data based on Directive 80/1177/EC or Regulation
(EC) 91/2003) (rail_go)
Railway transport - Goods transported, by type of transport (1 000 t, million tkm) (rail_go_typeall)
Road transport (road)
Road freight transport measurement (road_go)
Total road freight transport (road_go_tot)
Summary of annual road freight transport by type of operation and type of transport (1 000 t,
Mio Tkm, Mio Veh-km) (road_go_ta_tott)

Maritime transport (mar)
Maritime transport - Main annual results (mar_m)
Top 20 ports - Gross weight of goods handled in each port, by direction (mar_mg_aa_pwhd)
Maritime transport - Goods (mar_go)
Maritime transport - Goods (gross weight) - Annual data - All ports - by direction (mar_go_aa)
Air transport (avia)
Air transport measurement - passengers (avia_pa)
Overview of the air passenger transport by country and airports (avia_pao)
Air passenger transport by reporting country (avia_paoc)
Air passenger transport by main airports in each reporting country (avia_paoa)

Dedicated section
• Transport
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External links
• American association of port authorities
• World port rankings
• European Commission
Transport
• United Nations Conference on Trade and Development
• Maritime transport indicators
• Review of Maritime Transport 2011
• World Bank
• World Development Indicators
• Global Development Finance

See also
• Other articles on The EU in the world
• All articles on the non-EU countries
• All articles on Transport
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Air passenger transport - monthly statistics
Data from October 2012, most recent data: Further Eurostat information, Main tables and Database .
This article describes the recent monthly development of passenger transport by air in the European Union
(EU) , showing the recovery of air transport following the impact of the economic crisis and the effect of the
Icelandic volcano eruption on air transport.
A distinction is made between national (domestic), intra- and extra-EU transport, and the article also looks at
the importance of airports.

Figure 1: Evolution and share of EU-27 monthly passengers carried in 2011 and the first quarter of 2012*(January=100) Source: Eurostat (avia_paoc)

Figure 2: Evolution of EU-27 passengers carried in 2011 and the first quarter of 2012 (compared to the same
month of the previous year)* Source: Eurostat (avia_paoc)

Table 1: Thousand passengers carried per country: monthly data for 2011 and the first semester of 2012 Source:
Eurostat (avia_paoc)
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Table 2: Thousand passengers handled in top airports*: monthly data for 2011 and the first semester of 2012
Source: Eurostat (avia_paoa)

Main statistical findings
Evolution of air passenger transport at EU level
The decrease in passenger transport by air observed in 2008 was followed by first signs of recovery at the end
of 2009 and during 2010. In the course of 2011, the upward trend of passenger transport by air was confirmed:
at EU-27 level, 2011 showed an increase of 5.7% compared with 2010.
During the first quarter of 2012, international intra-EU transport represented 42% of all passengers at EU27 level (excluding Italy), followed by extra-EU transport (39%) and national transport (19%).
The vulnerability of the air transport industry to unforeseen events is clearly reflected in the 2010/2011 growth
in passenger transport. All months of 2011 show increases compared to the previous reference year (comprised
between +0.8% in November 2011 and +6.6% in December 2011, with the sole exception of April 2011). The
growth rate of +26.5% observed for April 2011 clearly reflects the level of the impact of the Icelandic volcanic
eruption on passenger transport by air in Europe in April 2010.

Air passenger transport at country level
Passenger transport at country level for the first months of 2012 shows a slowdown in the upward trend observed
in 2011 at EU-27 level. Based on the preliminary data available, 12 Member States showed a decrease in passenger volumes in 2012 compared to 2011. Particularly remarkable is the decline for passenger transport in Slovakia
(-14%) and Slovenia (-13%) on one side and the increase in Lithuania (23%) and Estonia (22%) on the other side.
Outside the EU-27, all the countries for which data are available show an increase for the first semester of
2012 compared to 2011 even though the level of the growth differs across countries. On one hand, the highest
increase between 2011 and 2012 was registered in the Former Yugoslav Republic of Macedonia (+19%), and on
the other hand the lowest growth was observed in Switzerland (+6%).

Air passenger transport at airport level
At airport level, the impact of the economic crisis is clearly visible. The 2012 data show an upward trend for 19
of the 30 major European airports. Vienna registered the largest rise among the top-30 airports (+10% between
2011 and 2012 for the periods available), contrasting with Greek and Spanish airports, representing 6 of the 9
airports for which a decrease is registered at the beginning of 2012.

eurostat
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Data sources and availability
2012 data
In Figure 1 and Figure 2, the estimate of the total transport (and the related year-to-year growth) for 2012
covers all EU Member States except Italy (from January to March) and Cyprus (March only).
Definition of "Passengers carried"
All passengers on a particular flight counted once only and not repeatedly on each individual stage of that
flight. This excludes direct transit passengers.
Exclusion of double counting
The national transport (included in the total transport at country level) and the intra-EU transport aggregates (included in the total transport at EU level) have been calculated excluding double counting by taking
into account only departure declarations.

Context
The content of this statistical article is based on data collected within the framework of the EU air transport
statistics Regulation (EC) No 437/2003 on statistical returns in respect of the carriage of passengers, freight
and mail by air.
The basic legal act was amended by:

• Commission Regulation (EC) No 1358/2003
• Commission Regulation (EC) No 546/2005
• Commission Regulation (EC) No 158/2007

Further Eurostat information
Publications
• Europe in figures - Eurostat yearbook 2011 , chapter 10: Transport
• Air transport recovers in 2010 - Issue number 21/2012
• Signs of recovery for air transport in Europe in 2009 - Issue number 2/2011
• Passenger air transport – 2009 and 2010 monthly data - Issue number 48/2010
• Passenger air transport – 2009 monthly data - Issue number 34/2010
• Passenger air transport – monthly data for the first half of 2009 - Issue number 13/2010

Main tables
• Transport , see:
Air transport (t_avia)
Air transport of passengers (ttr00012)
Air transport of goods (ttr00011)
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Database
• Transport , see:
Air transport (avia)
Air transport measurement - passengers (avia_pa)
Air transport measurement - Detailed air passenger transport by reporting country and routes
(avia_par)
Air transport measurement - Air transport measurement - freight and mail (avia_go)

Dedicated section
• Transport

Methodology / Metadata
• Air transport measurement - passengers (ESMS metadata file - avia_pa_esms)
• Reference Manual on Air Transport Statistics - Version 7 (Methodological manual)

Other information
• Illustrated Glossary for Transport Statistics - 4th Edition
• Regulation (EC) 437/2003 of 27 February 2003 on statistical returns in respect of the carriage of passengers,
freight and mail by air

External links
• Eurocontrol - Air Traffic Statistics and Forecasts
• European Commission - Transport - Air

See also
• Air transport statistics
• Passenger transport statistics
• Transport statistics at regional level - air transport
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Air transport statistics
Data from November 2011, most recent data: Further Eurostat information, Main tables and Database .
This article analyses recent data on air transport in the European Union (EU) , both of passengers and of
freight and mail. It presents data on air passengers transported, showing a marked impact of the economic
crisis. The role of air transport in freight transport is less pronounced, as aircraft are an expensive transport
mode in terms of tonne-kilometres and only competitive for longer distances and relatively light high-value or
perishable goods.

Figure 1: 2009/2010 growth in total passenger air transport by Member State (in%) Source: Eurostat
(avia_paoc)

Figure 2: EU-27 monthly growth in air passenger transport, 2009/2010 and 2010/2011 Source: Eurostat
(avia_paoc)
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Figure 3: Overview of EU-27 air passenger transport in 2010 Source: Eurostat (avia_paoc)

Table 1: Intra-EU traffic at country level: top-10 country pairs represent 42% of 2010 intra-EU traffic Source:
Eurostat (avia_paoc)
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Table 2: Overview of EU-27 air passenger transport by Member States in 2010: passengers carried (in 1000)
Source: Eurostat (avia_paoc)

Map 1: Extra-EU27 transport of passengers in 2010 Source: Eurostat (avia_paocc)
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Table 3: Top airports in the EU27 in terms of total passengers carried in 2010 Source: Eurostat (avia_paoa)

Map 2: Top ten airport pairs within the EU27 in 2010 Source: Eurostat (avia_par)
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Table 4: Overview of EU27 air freight and mail transport by Member States in 2010: freight and mail carried
(in tonnes) Source: Eurostat (avia_paoa)

Table 5: Top 20 airports in the EU27 in terms of total freight and mail carried in 2010 (in tonnes) Source:
Eurostat (avia_gooa)

Table 6: Overview of air passenger transport in EFTA and Candidate countries in 2010 (in 1000 passengers and
in tonnes) Source: Eurostat (avia_paoc) Eurostat (avia_gooc)
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Map 3: Air passenger transport flows between EFTA Candidate countries and the EU27 in 2010 (in 1000
passengers) Source: Eurostat (avia_paoc)
The article distinguishes national (domestic), intra- and extra-EU transport, and also takes a look at the
relative importance and ranking of airports.

Main statistical findings
Air transport recovers in 2010, remains vulnerable to unforeseen events
Following the economic crisis which began in 2008 and the first positive signs at the end of 2009, 2010 confirmed
the recovery of the air transport industry: between 2009 and 2010, the total number of passengers travelling by
air in the European Union increased by 3.4% to 777 million.
Figure 1 shows the total growth of air passengers by Member State between 2009 and 2010. The standout feature is the 12.1% fall registered for Ireland. 2010 was difficult for Ireland; the slowdown of the economy
had a negative impact on the number of passengers.
The air transport industry remains vulnerable tounforeseen events, like extreme weather conditions in the
autumn and the eruption of the Icelandic volcano in spring 2010, which led to a major, if temporary, fall in air
transport throughout the EU, as Figure 2 shows.
In 2010, London/Heathrow remained the largest EU-27 airport in terms of passenger transport. Frankfurt/Main
continued to be the main European airport for freight and mail.

Events affecting air transport
Figure 2 shows the monthly growth in air passenger transport for 2010 and the first quarter of 2011 in the EU27. It underlines the negative effect that unforeseen events can have on the air transport industry. The second
quarter of 2010 is the only period showing negative growth compared with the other quarters presented. This
is entirely to do with the problems caused by the Icelandic volcanic eruption, which caused major disruption to
air transport in April 2010.

Air passenger transport on the increase
Figure 3 indicates that the intra-EU share of international transport decreased slightly to 41% in 2010 (against
42% in 2009). Domestic passenger transport decreased by 1 percentage point over the same period. By con-
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trast, the share of extra-EU passengers increased: the 7.4% growth between 2009 and 2010 shown in Table 2
for extra-EU 27 transport confirms this growing trend. International intra-EU traffic at country level, as set
out in Table 1, shows that for 2010, the top ten country-to-country flows in general remained stable compared
with 2009.
One noteworthy feature is that, with one exception, all the country pairs that include the United Kingdom
show a decrease between 2009 and 2010.
Map 1 gives an overall picture of the extra-EU market. With 13.9% growth between 2009 and 2010, ’Near
and Middle East’ is the partner world region with the highest increase for EU passenger transport.
Table 3 shows that London Heathrow still predominates among EU-27 airports, with the highest total of
passengers transported by air.
Although for most of the listed airports, total passenger numbers increased in 2010 compared with 2009, there
were decreases of between 5% and 10% for Dublin (IE), London/Stansted (UK), Manchester (UK) and Athens
(EL).
Map 2 presents the top ten airport pairs within the EU-27. It is worth noting that all the routes are domestic ones. The route between Madrid and Barcelona shows an increase of 4.8% in 2010.

Air freight and mail transport: confirmed recovery
The growing importance of the international extra-EU-27 transport segment is reflected in air freight and
mail transport figures at EU level, with substantial growth of 19.5% in 2010 compared with 2009. In contrast,
international intra-EU-27 freight and mail transport recorded a moderate increase of 5.7% over the same period.
The impressive rise, observed in Table 4, in international extra-EU transport of freight and mail for Lithuania
and Slovakia is due to the strong development of Kaunas airport and the new airline companies operating at
Bratislava airport in 2010.
In the EU-27, all the top 20 airports in terms of total freight and mail carried registered an increase between 2009 and 2010, with only one exception.
However, about half of these airports still show a fall in the total number of freight flights between 2009
and 2010.

Air transport in EFTA and candidate countries
For EFTA and candidate countries , there is a clear contrast in the evolution of passenger and freight and mail
transport between 2009 and 2010. While all EFTA and candidate countries show clear recovery for passengers
transport (from +4.7% to +20.5%), most countries still faced an annual decline in 2010 in terms of freight and
mail transport.

Data sources and availability
Main definitions
The definitions used for air transport statistics are included in Regulation 1358/2003 of 31 July 2003 implementing Regulation 437/2003 of 27 February 2003 on statistical returns in respect of the carriage of passengers,
freight and mail by air. The main definitions are the following:

• On Flight Origin and Destination (OFOD):
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Traffic on a commercial air service identified by a unique flight number subdivided by airport pairs in accordance
with the point of embarkation and point of disembarkation on that flight. This is linked to the definition of
passengers carried.

• Passengers carried:
All passengers on a particular flight counted once only and not repeatedly on each individual stage of that flight.
This excludes direct transit passengers.

• Freight and mail loaded/unloaded:
All freight and mail loaded onto or unloaded from an aircraft. This excludes direct transit freight and mail. In
principle, information provided in this article is based on On Flight Origin/Destination (OFOD) data. Only
when OFOD data have not been reported have airport declarations been used.

• Airport coverage:
In principle, this article covers air transport to and from any airports in the reporting countries with more than
150000 passengers annually.
Notes on some reporting countries

• France:due to freight and mail data collection difficulties, the freight data for the two main airports in
Paris (Charles de Gaulle and Orly) are underestimated;this also affects the aggregated freight and mail
data for France.
• Turkey: only provides airport declarations (Dataset C1).
• Iceland: only data for Keflavik airport are available for OFOD declarations.
• Former Yugoslav Republic of Macedonia: only provides airport declarations (Dataset C1).
Double counting: the national aggregates and total intra-EU-27 aggregates exclude any double counting.
Table 1: for this particular table, the figures (and related shares) for the countries flows have been calculated by adding the "Departures" declarations of the two countries concerned.
Map 1: the component countries comprising the world regions as defined for this map are based on the
geonomenclature used by Eurostat for external trade statistics. The components of each world region can be
extracted from the Aviation domain of the Eurostat on-line database or obtained upon request. Some care
should be taken in drawing conclusions as regards world regional shares due to the fact that passengers who
either stop-over or change planes en-route will be allocated to the country in which they made their connections
and not to the country of first origin or final destination.
Map 2: the total figures for each pair of airports have been calculated by adding together the ’Departures’
declarations of the two airports concerned.
Map 3: the share of total transport represents, for each candidate country and each EFTA country, the
share of total transport to/from EU countries. As indicated under the maps, transport to/from EU countries
is sometimes estimated on the basis of mirror EU declarations.
In this article

• ":" means "not available"
• "-" means "not applicable"
• "0" means "less than half the unit used"

eurostat

Archive Agriculture, environment, energy and transport statistics

1118

Context
Following the economic crisis which began in 2008 and the first positive signs at the end of 2009, 2010 confirmed
the recovery of the air transport industry: between 2009 and 2010, the total number of passengers travelling by
air in the European Union increased by 3.4% to 777 million.
All figures presented in this article have been extracted from the Eurostat aviation database. The database is
available online from the Eurostat web page.

Further Eurostat information
Publications
• Air transport recovers in 2010 - Statistics in focus 21/2012
• Signs of recovery for air transport in Europe in 2009 - Statistics in focus 2/2011
• Europe in figures (Eurostat yearbook 2011)
• Illustrated Glossary for Transport Statistics 4th Edition

Main tables
• Transport
Air transport (t_avia)
Air transport of passengers (ttr00012)
Air transport of goods (ttr00011)

Database
• Transport
Air transport (avia)
Air transport measurement - passengers (avia_pa)
Air transport measurement - Detailed air passenger transport by reporting country and routes (avia_par)
Air transport measurement - Air transport measurement - freight and mail (avia_go)

Dedicated section
• Transport

Methodology / Metadata
• Air transport measurement - passengers (ESMS metadata file - avia_pa_esms)
• Reference Manual on Air Transport Statistics - Version 7 (Methodological manual)

Other information
• Regulation 1358/2003 of 31 July 2003 implementing Regulation 437/2003 of 27 February 2003 on statistical
returns in respect of the carriage of passengers, freight and mail by air

External links
• Eurocontrol - Air Traffic Statistics and Forecasts
• European Commission - Transport - Air
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See also
• Air transport sector statistics - NACE Rev. 1.1
• Transport statistics at regional level - air transport
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Inland transport infrastructure at regional level
Data from December 2010. Most recent data: Further Eurostat information, Main tables and Database .
This article presents recent data on the inland transport network of the European Union (EU) : motorways ,
railways and inland waterways .The evolution of the transport network is closely linked to the general development of the economy. This is particularly true for goods transport and, to a smaller extent, for passenger
transport.
The EU has one of the densest transport networks in the world. This reflects a number of factors, including population density and transport demand. Transport demand is especially high in urban, industrial and
other densely populated areas. The highest motorway density is found in the regions of the Netherlands, Luxembourg and Belgium.

Figure 1: Regions with the most significant motorway expansion between 1990 and 2009 (in kilometres) Eurostat
(tran_r_net)

Table 1: Regions with the highest motorway density (km/1000 km2) Eurostat (tran_r_net) and Eurostat
(demo_r_d3area)
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Map 1: Motorway density (km/1000 km2) by regions Eurostat (tran_r_net)

Map 2: Railway lines density (km/1000 km2) Eurostat (tran_r_net)
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Figure 2: Share of electrified lines in total railway network length by country Eurostat (tran_r_net)

Table 2: Regions with the highest inland waterways (navigable canals, rivers and lakes) density (km/1000 km2)
Eurostat (tran_r_net) and Eurostat (demo_r_d3area)
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Map 3: Inland waterways (navigable canals, rivers and lakes) density (km/1000 km2) Eurostat (tran_r_net)
and Eurostat (demo_r_d3area)

Main statistical findings
Transport networks concentrated around economic hubs
The motorway network is especially concentrated in regions with urbanised areas. Eight out of the nine regions
showing the most significant motorway expansion between 1990 and 2009 are located in Spain. This reflects
the strong development of the motorway network in this country over the last decades.
Railway network density is especially high in the regions of the Czech Republic, Belgium, Luxembourg and Germany. The highest rail density ratios are often observed in capital regions, such as Berlin, Prague, Bucharest
and Madrid. Regional rail density is especially driven by the presence of economic activities such as heavy
industries or seaport infrastructures.

Motorways
The densest motorway networks are located around key economic hubs
Comparing the length of the motorways to the area of the regions gives a good picture of the motorway
infrastructure and concentration within the EU132 .
In relative terms, the most significant motorway expansion between 1990 and 2009 took place in the Hungarian
region of Eszak-Magyarorszag (+3171%), followed by the Southern and Eastern region of Ireland (+1678%)
and Nyugat-Dunantul in Hungary (+811%). However, these impressive growth rates are explained by the very
small motorway networks in these regions in 1990 (less than 30 km).
When focusing on absolute changes over the same period, the picture looks different. Eight out of the nine
regions that recorded the largest absolute change are located in Spain. The main increases were registered
in Andalucía (+1708 km of motorways between 1990 and 2009), Castilla y León (+1616 km) and Castilla-La
132 For data availability reasons, all rankings presented in this statistical article are to be considered carefully when drawing
conclusions at EU level.
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Mancha (+1193 km).
Unsurprisingly, the highest motorway densities are found around European capitals and other big cities, in
large industrial conurbations and around major seaports.
The motorway density in the Lisboa region was estimated at around 220 km in 2004. However, as data for more
recent years are not available, this region is not included in Table 1.
Major industrialised areas with high motorway density include the north-western part of England (Greater
Manchester: 139 km/1000 km² in 2009 and Merseyside: 100 km/1000 km²) and, in Germany, the Ruhrgebiet
(Düsseldorf: 123 km/1000 km²) and the Rhein-Main region (Köln:76 km/1000 km²; Darmstadt: 64 km/1000
km²).
Most European capitals and large cities are surrounded by a ring of motorways in order to meet the high
demand for road transport originating from these metropolitan areas. For example, dense motorway networks
can be found around capitals: Wien (109 km/1000 km²), Amsterdam (Noord- Holland: 106 km/1000 km²),
Madrid (95 km/1000 km²), Berlin (86 km/1000 km²), Copenhagen (Hovedstaden: 61 km/1000 km²– 2008 data),
Luxembourg (59 km/1000 km²) and Paris (Île-de- France: 50 km/1000 km²). Since the motorways are generally
concentrated in a ring close to the cities, the reported density decreases when the area of the NUTS 2 region
concerned increases. As a result, the motorway density reported for the small NUTS2 region of Wien is higher
than for the much larger NUTS2 region of Île-de-France, even though the motorway network of Paris is larger.
Other densely populated regions with high motorway density include the Randstad region in the western part of
the Netherlands (Utrecht: 128 km/1000 km², Zuid Holland: 125 km/1000 km²and Noord-Holland: 106 km/1000
km²) and the area around Birmingham in the United Kingdom (West Midlands: 90 km/1000 km²).
High motorway density is also found around the major seaports of northern Europe: the motorway densities of the NUTS2 regions of Bremen (186 km/1000 km²) with the port of Bremerhaven, of Zuid-Holland with
the port of Rotterdam (125 km/1000 km²) and of Hamburg (107 km/1000 km²) are among the highest of all
European regions.
Another reason for the high density of the motorway network in central European countries (such as Germany) is the proportionately high and growing volume of transit freight traffic.
The density of motorways on islands is generally low, as islands cannot be reached directly by road: instead,
they rely on sea or air transport. However, the motorway density of the Canarias is still relatively high at 29
km/1000 km².

Railways
High share of electrified railway lines in the Benelux countries
In general, the density of railway lines is high in western and central parts of Europe and lower in the peripheral parts. The highest network densities can be found in the regions of the Czech Republic, Belgium,
Luxembourg and Germany (all above 100 km/1000 km² on average), followed by the regions of the Netherlands, Hungary, Austria, Slovakia, the United Kingdom and Poland (65 to 86 km/1000 km² on average).
Looking at individual regions, the densest railway networks are observed in capital regions: Berlin (703 km/1000
km²) and Praha (511 km/1000 km²).
While these central European capitals have traditionally had a strong railway infrastructure, the strikingly
high values are to a large extent due to the small size of these regions within the NUTS2 classification. Furthermore, the density of urban infrastructure tends to be much higher than the density of inter-urban roads and
railway lines. Other capital regions with relatively dense rail networks are Bucharest (Bucuresti — Ilfov: 159
km/1000 km²), Paris (Île-de-France: 152 km/1000 km²) and Amsterdam (Noord-Holland: 134 km/ 1000 km²).
Thereafter come Bremen (428 km/1000 km²) and Hamburg (371 km/1000 km²), two more small NUTS2 regions where extensive freight lines to and from the seaports contribute to the high density. Like the capital
regions mentioned above, Bremen and Hamburg are much smaller than regions like Zuid-Holland and Antwer-
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pen. These differences make it hard to draw direct comparisons with the infrastructure at other North Sea ports.
Freight lines also play a leading role in several regions where coal and steel industries are predominant, like
Saarland in western Germany (135 km/1000 km²) and Śląskie in south-west Poland (175 km/1000 km²).
Focusing on railway infrastructure at country level, there are significant differences among countries with respect
to the share of the network that is electrified. The Benelux countries registered the highest shares (Luxembourg: 95%, Belgium: 84% and the Netherlands: 74%) while Ireland, Greece and the Baltic States were the
only countries where electrified lines represented less than 20% of the network.

Inland waterways
Very high density of inland waterways in the Netherlands
Inland waterway transport concerns mainly goods transport. This network is unequally spread over the EU,
with some regions completely lacking inland waterways and some others having a very long waterway system,
such as the regions of the Netherlands.
A very high density of more than 200 km/1000 km² is observed in four regions of the Netherlands, ZuidHolland (272), Flevoland (249), Utrecht (242) and Noord-Holland (208). The smallest regional density in the
Netherlands was registered in the Drenthe region (63 km/1000 km²), which still ranked 16th amongst all regions
for which data are available.
A part of this dense inland waterway network plays a strategic role for freight transport between the ports
of Rotterdam (located in the Zuid-Holland region) and Amsterdam (Noord-Holland) and Germany and Belgium.
Only two of the top-13 regions with the highest density did not belong to the Netherlands, but to Germany: the
regions of Berlin (205 km/1000 km²) and Bremen (151). The regions of Hamburg and Mecklenburg-Vorpommern
also have a dense network, with 70 and 39 km/1000 km² respectively.
Other regions with a dense inland waterway network are found in Finland (Itä-Suomi: 65 km/1000 km²)
and in France (Nord-Pas-de-Calais: 54, Île de France: 53, Alsace: 41).

Data sources and availability
Eurostat collects regional statistics on the infrastructure of road, railways and inland waterways, as well as
vehicle stocks and road accidents. The data are provided by the Member States, the candidate Countries and
some EFTA countries on a voluntary basis using the REGWEB online application. The data are collected at
NUTS0, NUTS1 and NUTS2 levels for these transport indicators.
Density calculation: the reference area for the calculation of motorway and railway lines density is the land
area of the regions (e.g. excluding lakes and rivers): this is the area where such infrastructure can be built; the
reference area for the calculation of inland waterways density is the total area of the regions (e.g. area including
lakes and rivers).
Rankings in Figures 1 and 2 and Tables 1 and 2: as the data collection is performed on a voluntary basis,
data are not available for some countries; consequently, the rankings presented are based on the available data
and they should be analysed with caution.
Country coverage :

• Figure 1: 1990 data on motorways not available at NUTS2 level for BG, CZ, LV, MT, FI and UK;
• Figure 1 and Table 1: 2009 data on motorways not available at NUTS2 level for DK, IT, LV and PT;
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• Figure 2: 2009 data on the share of electrified railway lines in total railway network not available for DK,
DE and AT;
• Table 2: 2009 data on inland waterways not available at NUTS2 level for AT.
Country-specific notes :

• BG: the length of the railway network excludes railway lines at stations.
• EE: data on motorways refer to 1st class roads.
• CH: data on motorways cover 4- to 7-lane highways.
Regional breakdown
The Nomenclature of Territorial Units for Statistics (NUTS) was established by Eurostat more than 30 years
ago in order to provide a single uniform breakdown of territorial units for the production of regional statistics
for the European Union. From 1 May 2004, the regions in the 10 new Member States were added and from
1 January 2007 the regions of Bulgaria and Romania. Certain smaller Member States are not sub-divided in
NUTS regions. This is the case for Estonia (EE), Cyprus (CY), Latvia (LV), Lithuania (LT), Luxembourg (LU)
and Malta (MT).

Context
The evolution of the transport network is closely linked to the general development of the economy. A flourishing economy will result in increasing transport demand, while stagnation has the opposite effect. This is
particularly true for goods transport. To a smaller extent, it also applies to passenger transport.
The EU has one of the densest transport networks in the world. This reflects a number of factors, including population density and transport demand. Transport demand is especially high in urban, industrial and
other densely populated areas and there is a need of adapted infrastructure to meet this demand in these areas.
The highest motorway density is found in the regions of the Netherlands (78 km per 1000 km² on average
in 2009), Luxembourg (59) and Belgium (58). The motorway network is especially concentrated in regions with
urbanised areas.
Eight out of the nine regions showing the most significant motorway expansion between 1990 and 2009 are
located in Spain (Figure 1). This reflects the strong development of the motorway network in this country over
the last decades.
Railway network density is especially high in the regions of the Czech Republic (124 km per 1000 km² on
average in 2009), Belgium (118), Luxembourg (106) and Germany (106). The highest rail density ratios are
often observed in capital regions, such as Berlin, Prague, Bucharest and Madrid.
Regional rail density is especially driven by the presence of economic activities such as heavy industries or
seaport infrastructures.

Further Eurostat information
Publications
• Transport networks concentrated around economic hubs - Statistics in focus 5/2011
• Regional road and rail transport networks - Statistics in focus 28/2008
• Illustrated Glossary for Transport Statistics
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Database
• Transport , see:
– Regional transport statistics (tran_r)
∗ Road, rail and navigable inland waterways networks at regional level (tran_r_net)
• Population (populat) , see:
– Demography (pop)
∗ Demography - Regional data (demoreg)
· Population and area (demo_r_poar)
· Area of the regions (demo_r_d3area)

Dedicated section
• Transport

External links
• European Commission - Transport - Transport Infrastructure
• Trans-European Transport Network Executive Agency

See also
• Competitiveness in EU road freight transport
• Railway freight transport statistics
• Rail transport statistics - NACE Rev. 1.1
• Road freight transport statistics
• Trans-European networks in transport (TEN-T) (Background article)
• Transport statistics at regional level

Notes
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Maritime ports freight and passenger statistics
Data from January 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article analyses the latest statistical data on freight handling and passenger traffic in ports in the European
Union (EU) . The total weight of goods handled in EU ports is estimated at 3.6 billion tonnes in 2010, a rise
of 5.7% compared with 2009. At 539 million tonnes, the Netherlands handled the largest volumes of seaborne
goods in 2010, overtaking the United Kingdom as the largest maritime freight transport country in the EU.

Figure 1: Gross weight of seaborne goods handled in all ports (in million tonnes) 1997-2010Source: Eurostat
(mar_mg_aa_cwh) and (mar_go_gm)

Table 1: Gross weight of seaborne goods handled in all ports (in million tonnes) 1997-2010Source: Eurostat
(mar_mg_aa_cwhd)
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Table 2: Gross weight of seaborne goods handled (inward and outward) in main ports in 2010 by type of cargo
(in% of total cargo handled)Source: Eurostat (mar_mg_am_cwhc)

Table 3: Top 20 cargo ports in 2010 - on the basis of gross weight of goods handled (in million tonnes)Source:
Eurostat (mar_mg_aa_pwhd)
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Map 1: Main European cargo ports in 2010 by gross weight of goods handledSource:
(mar_mg_aa_pwhd)

Eurostat

Table 4: Top-20 container ports in 2010 - on the basis of volume of containers handled in (1 000 TEUs)Source:
Eurostat (mar_mg_am_pvh)
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Table 5: Seaborne transport of goods between main ports in the reporting country and their partner ports
grouped by main geographical areas (in% of total gross weight of goods transported) - 2009-2010Source: Eurostat
(mar_mg_am_cwt) and (mar_mg_am_cwtt)

Table 6: Number of seaborne passengers embarked and disembarked in all ports (in 1000) - 1997-2010Source:
Eurostat (mar_mp_aa_cph) and (mar_mp_aa_cphd)
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Table 7: Top-20 passenger ports in 2010 - on the basis of number of passengers embarked and disembarked (in
1000)- 1997-2010Source: Eurostat (mar_mp_aa_pphd)

Table 8: Seaborne transport of passengers (excluding cruise passengers) between main ports in the reporting
country and their partner ports grouped by main geographical areas (in% of passengers (excluding cruise
passengers) transported)Source: Eurostat (mar_mp_am_cft) and (mar_mp_am_cftt)
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Table 9: Number and gross tonnage (GT) of vessels in the EU27-FR main ports in 2010, by type of vessel
(based on inwards declarations)Source: Eurostat (mar_mt_am_csvi)

Table 10: Number and gross tonnage (GT) of vessels in the main ports in 2010, by type of vessel (based on
inwards declarations)Source: Eurostat (mar_mt_am_csvi)

Main statistical findings
Dutch ports handled close to 15% of the total tonnage of goods handled in EU ports in 2010, followed by UK
ports with 14.1% and Italian ports with 13.6%. Spain remained the fourth largest maritime freight transport
country in the EU in 2010, with France the fifth largest.
Rotterdam, Antwerpen and Hamburg, all located on the North Sea coast, maintained their positions as the
three largest EU ports in terms of both the gross weight of goods and the volume of containers handled. The 20
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largest ports accounted for 39% of the total tonnage of goods handled in the countries reporting data in 2010.
Rotterdam alone accounted for more than 10% of the total tonnage.
Inward movements of goods continued to dominate the maritime freight transport in Europe, mainly due
to considerable inward volumes of liquid bulk goods such as crude oil and oil products. About 90% of the
seaborne goods transport in the EU in 2010 was international transport ( extra-EU and intra-EU ), while 10%
was national transport.
The number of passengers passing through EU ports is estimated to be about 396 million in 2010, a fall of
2% compared with 2009. Close to 88 million passengers were embarked and disembarked in Italian ports in
2010, confirming Italy as the leading seaborne passenger transport country in Europe.

Port activity grew in most EU countries
A total of 3.6 billion tonnes of goods133 were handled in EU ports ( EU-27 ) in 2010, an increase of 5.7% compared with 2009 (Table 1). Outwards transport grew slightly more than inwards transport (6.1%).
The sustained growth in all four quarters of 2010, shown in Figure 1, and the substantial rise compared with the
previous year indicate that European port activity continued its gradual recovery from the economic downturn
in 2008/2009. Even so, the overall activity in EU ports was still lower in 2010 than the level recorded 5 years
earlier, in 2005.
Port activity grew in most European countries in 2010. The largest increases were recorded in Poland, Estonia and Finland, while Belgium, the Netherlands, Sweden and Lithuania also had double-digit increases in
the tonnage of goods handled in their ports compared with 2009.
In contrast to this general trend, decreases in port activity were recorded in Greece (-8.2%), Denmark (-3.9%),
Latvia (-2.3%) and France (-0.6%).

The Netherlands largest maritime freight transport country
One outcome of the changes in port activity following the economic downturn was that the Netherlands emerged
as the largest maritime freight transport country in the EU, overtaking the United Kingdom. The 539 million
tonnes handled in Dutch ports in 2010 represent close to 15% of the EU-27 total.
The Netherlands is followed by the UK and Italy, handling 14.1% and 13.6% of the total tonnage in EU27 ports, respectively. Spain remained the fourth largest maritime freight transport country in 2010, with
France the fifth largest.
Inward movements of goods continued to dominate European seaborne transport in 2010. Inward transport
made up close to 62% of the total tonnage of goods handled in EU-27 ports in 2010, about the same share as
in 2009. Considerable inward volumes of liquid bulk goods (which include crude oil and oil products) are the
main reason for this.
In general, more seaborne goods are unloaded than loaded in most EU countries. Cyprus had the highest
share of total tonnage unloaded in 2010 (87%), followed by Malta (79%) and the Netherlands (72%). However,
in Romania and the three Baltic countries (Estonia, Latvia and Lithuania) the outward movement of goods
was dominant. For the three Baltic countries, this was largely due to outward movement of oil products. In
Romania the largest outward cargo was agricultural products, which increased by 9% in 2010.
The share of outwards goods was also dominant in the EEA country Norway. The total tonnages of outwards goods from Norwegian ports grew more than 7% in 2010, mainly due to increased volumes of ores and
dry bulk goods. However, there was a decrease of nearly 14% in the tonnage of the main outwards product:
133 This

statistical article is based on data collected in the framework of the EU maritime transport statistics Directive (Directive
2009/42/EC of the European Parliament and of the Council of 6 May 2009 on statistical returns in respect of carriage of goods
and passengers by sea). Not all Member States have reported for all aspects during the period 1997–2010. Methodological and
other explanatory notes including country-specific remarks are available at the end of the artcle. Detailed data are available in the
maritime transport database, freely accessible on the Eurostat web site.
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crude oil.

Liquid bulk dominates maritime freight in Europe
In 2010, liquid bulk goods accounted for 41% of the total tonnage of cargo handled in the main EU-27 ports,
followed by dry bulk goods with 23% and containers with 19% (Table 2). Dutch ports handled by far the largest
tonnage of liquid bulk goods (265 million tonnes). Poland saw the largest rise in the movements of liquid bulk
goods in main ports in 2010, a result of increased crude oil transport to the Netherlands.
Estonia recorded the highest share of liquid bulk goods as a percentage of the total tonnage of goods handled
in its main ports, reflecting outward movements of large volumes of Russian oil. Malta also had a considerable
share of liquid bulk goods in 2010, mainly due to inwards movements of oil products from Italy. Liquid bulk also
made up more than half of the tonnage of goods handled in Norwegian main ports, due to outwards movements
of large volumes of North Sea oil.
Estonia recorded the largest increase in handling of dry bulk goods in main ports in 2010, while the Netherlands
again had the largest tonnage (145 million tonnes). The largest shares of dry bulk goods in the percentage of
the total tonnage of goods handled in main ports were recorded in Romania, Latvia, and Slovenia. For the last
two countries, dry bulk volumes were mainly coal, while the main dry bulk goods in Romania were agricultural
products.

Spain handled the most containers
The largest volumes of goods in containers were handled in Spain, with 112 million tonnes, and Germany, with
107 million tonnes. Container transport was the dominant type of cargo in the main ports of Belgium and
Germany, with shares of 42% and 40% of total goods handled, respectively. Poland recorded the largest rise
in the tonnage of goods in containers in 2010, due to increased inward movements from China and outward
movements to Russia.
The shares of Ro-Ro units as a percentage of the total tonnage of goods handled in main ports were highest for Denmark (29%), Ireland (28%) and Sweden (26%). However, the United Kingdom recorded by far the
largest tonnage for Ro-Ro mobile unit movements (96 million tonnes), mainly due to cross-channel transport
from Dover.

Rotterdam, Antwerpen and Hamburg remain top ports
Rotterdam, Antwerpen and Hamburg consolidated their positions as Europe’s top three ports in 2010, with
double-digit growth rates both for the gross weight of goods (Table 3) and the volume of containers handled
(Table 4). In 2010, the top 20 ports accounted for 39% of the total tonnage of goods handled in the countries
reporting data (EU-27, Croatia and Norway), about the same as in 2009. Rotterdam alone accounted for more
than 10% of the total tonnage of goods handled in European ports in 2010.
Most of the cargo handling in the Dutch port of Rotterdam involves liquid and dry bulk goods such as oil,
chemicals, coal and ores. Rotterdam is also Europe’s largest container port, handling a total of 11 million
twenty-foot equivalent units (TEUs) in 2010. Rotterdam plays an important role in the transport of products with intercontinental partners like Brazil (mainly inward traffic), South Africa (mainly inward traffic), the
United States and the Far East.
Map 1 shows that half the 20 top ports in 2010 are located on the North Sea coast134 , five are Mediterranean ports and four ports are located on the Atlantic coast (three of which are on the Channel). Tallinn is
the only top 20 port located on the Baltic Sea. There are no top 20 ports in the Black Sea.
The composition of the port infrastructure will sometimes determine if a country is represented on the top
134 The definitions of sea regions are available in the publication "Short Sea Shipping of Goods – 2008". Top 20 ports are named
and their handling activity shown as bars in the map.
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20 list of ports or not. Denmark and Greece, for instance, are two countries with a high number of medium size
ports (handling between 1 and 20 million tonnes of goods per year). However, there are no ports in these two
countries above a 20 million tonnes threshold.

Tallinn new in the top 20
The most specialised ports in the top 20 are Milford Haven in the United Kingdom and Bergen in Norway, where
90% or more of the cargo handled in 2010 was liquid bulk goods. In most of the top 20 ports, inward activity
was prevalent. However, two exceptions were Bergen and Tees &amp; Hartlepool in the United Kingdom, which
both handled substantial tonnages of outward movements of crude oil.
Another exception was the port of Tallinn in Estonia, where outwards transport of oil products made up
more than half the total of goods handled in 2010. A growth rate of 15.5% compared with 2009 meant that
Tallinn joined the list as the 19th largest cargo port in Europe in 2010.
Apart from the three top ports and Tallinn, the ports of Göteborg in Sweden (mainly liquid bulk), Valencia in Spain (mainly containers) and Milford Haven (mainly liquid bulk) experienced the largest growth in port
activity in 2010. All these ports handled greater tonnages in 2010 than in the pre-downturn year of 2007.
Against that, some ports handling large volumes of liquid bulk goods experienced substantial decreases in
2010. Two of the main ports for exports of crude oil, Bergen and Tees &amp; Hartlepool recorded decreases
of 11.1% and 8.9%, respectively. The French ports of Le Havre and Dunkerque and the Italian port of Genova
also saw substantial falls in the tonnages handled in 2010, mostly due to reduced inwards movements of liquid
bulk goods such as crude oil and oil products.

Antwerpen overtook Hamburg in number of containers
In the specific segment for container handling, the Belgian port of Antwerpen overtook the German port of
Hamburg in number of Twenty-foot Equivalent Units (TEUs) handled in 2010, becoming the second largest
container port in Europe. The top 3 ports are the same for the handling of the largest volume of containers and
total tonnage of goods; Rotterdam, Antwerpen and Hamburg. All top three ports recorded double-digit growth
rates in the number of TEUs handled in 2010 compared with 2009.
The Italian port of Gioia Tauro experienced the largest growth in number of TEUs handled in 2010, followed by the Italian port of La Spezia. For both these ports, the growth was mainly due to increased inward
movements from China. The port of Piraeus in Greece also recorded a substantial rise in the number of TEUs,
caused by increased movements to and from China and Turkey.
Bremerhaven and Valencia consolidated their position as the fourth and fifth largest container ports in Europe, with annual growth rates of 6.7% and 15.2%, respectively. The port of Liverpool in the United Kingdom
overtook Constanta in Romania to become the 20th largest container port in Europe in 2010. The only three top
20 container ports recording decreases in the number of TEUs handled in 2010, were Genova in Italy, Algeciras
in Spain and Zeebrugge in Belgium.

Increase in maritime transport within the EU
The results shown in Table 5 are calculated from statistics provided by main ports for their partner ports.
Unlike figures shown in the earlier part of this article, these statistics do not correspond to the total handling
of goods in ports (inwards movements plus outwards movements), but estimate the seaborne transport of goods
between ports (see chapter on Data sources and availability).
In 2010, 63% of the EU-27 seaborne goods were transported to or from a partner port outside the EU, making
maritime transport by far the most important mode in tonnage terms for long distance transport of goods for
the EU. International transport inside the EU accounted for about 26% of the total tonnage of EU-27 seaborne
goods in 2010, while national transport made up about 10% of the total tonnage.
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In total, EU-27 seaborne transport increased by 5.9% from 2009 to 2010. International intra-EU transport
grew by 8.9% compared with 2009, more than international extra-EU transport (6.7%). In contrast, the combined national seaborne transport in Europe decreased by 1% in the same period. At the country level, the
changes in seaborne transport compared with 2009 were comparable with the changes in the tonnage of goods
handled in all ports (Table 1).
Early estimates suggest that the seaborne transport volumes to/from the main EU-27 ports expressed in tonnekilometres increased between 6% and 7% in 2010, which is slightly more than the increase in the transported
volumes of goods. The implication of this is that the overall average distance travelled by freight vessels in 2010
was longer than in 2009.

Shorelines determine share of national transport by sea
There are significant variations between countries in the shares of national and international transport. The
share of national transport in countries with relatively limited shorelines is naturally low (less than 3%). On
the other hand, countries with relatively long shorelines, like Greece, Italy, Denmark and Norway, have a higher
share of national transport (20-30%).
Ireland, Latvia and Malta have the highest shares of international intra-EU transport (more than 70%), due
to the fact that their main trading partners are other EU countries. Some countries, like Bulgaria, Romania,
Slovenia, Spain, the Netherlands and Belgium, have high shares of extra-EU transport (above 65%), based
either on their geographical position or the "deep sea" nature of the transport activities prevailing in their main
ports.

Continued decrease in passenger transport by sea
In contrast to the recent developments in maritime goods transport, seaborne passenger transport continued to
decline in 2010 (Table 6). The total number of passengers passing through EU-27 ports in 2010 is estimated at
396 million (inwards movements plus outwards movements), a drop of 2% compared to the previous year. There
has been a year-by-year decrease in total number of seaborne passengers passing through EU-27 ports since 2007.
The time series in Table 6 show that some countries have experienced substantial drops in the number of
seaborne passengers embarking and disembarking from one year to another. These sudden changes in the volume of seaborne passengers are typically caused by openings of new bridge connections and subsequent closure
of ferry links. Increased use of the Channel tunnel and rapid growth in low cost flights are other factors having
effects on the number of seaborne passengers in Europe.
Unlike goods movements (where broadly 2/3 of goods are unloaded and 1/3 loaded), the difference between
the numbers of passengers embarking ("outwards") and disembarking ("inwards") in European ports are small.
This reflects the fact that most passenger transport in Europe takes place on the main national and intra-EU
ferry connections, so that the same passengers are counted twice (when they embark and disembark). Cruise
passengers represent less than 3% of the total number of passengers in EU-27 ports.

Italy and Greece leading seaborne passenger countries
Close to 88 million passengers were embarked and disembarked in Italian ports in 2010, confirming Italy as
the leading seaborne passenger transport country in Europe. Italy was followed by Greece, with 84 million
passengers. However, both the two leading countries recorded decreases of around 5% in the total number of
passengers embarking and disembarking in 2010.
Slovenia and Portugal recorded the largest decreases in number of passengers embarking and disembarking
compared with 2009. The Netherlands, Lithuania, Latvia, Cyprus and Belgium, on the other hand, all recorded
double-digit growth in the number of seaborne passengers in 2010, albeit from relatively low levels in 2009.
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Dover remained top passenger port
In 2010, the top 20 passenger ports accounted for about 39% of the total number of passengers embarking and
disembarking in the countries reporting data (EU-27, Croatia and Norway), about the same as in 2009 (Table
7). However, there is less variation in size between the top passenger ports than between the top cargo ports
(Table 3).
Dover in the United Kingdom remained the largest passenger port in Europe, with more than 13 million
passengers embarking and disembarking in 2010 despite the competition from the Channel Tunnel. As in 2009,
Dover was followed by the partner ports of Paloukia Salaminas and Perama in Greece, which recorded nearly
13 million passengers embarking and disembarking at each end of the ferry link.
The ports of Napoli in Italy and Tallinn in Estonia recorded the largest growth in number of passengers in
2010, while the Italian port of Reggio Di Calabria and the partner ports of Helsingør in Denmark and Helsingborg in Sweden recorded the largest decreases.
The significant fall in the number of passengers between Dover and the French port of Calais from 1997 to
2010 reflects the opening up of successful railway alternatives through the Channel Tunnel and the emergence
of low cost air flights. The decline in the total number of passengers for the ports of Helsingør and Helsingborg
in the same period is to some degree caused by the opening of the Øresund fixed link between the areas of
Copenhagen and Malmö in 2000.
Eleven of the top 20 passenger ports are located on the Mediterranean (see Table 7) and seven ports are
located on the Baltic coast. The remaining two ports, Dover and Calais, are situated on each side of the Channel on the Atlantic coast.

Most seaborne passenger transport is national
Table 8 shows for each country the breakdown of seaborne passenger transport (excluding cruise passengers)
between national, international intra-EU and international extra-EU transport. These results are calculated
on the basis of the statistics declared by main ports vis-à-vis their partner ports. Unlike the figures shown in
Tables 6 and 7, these statistics do not reflect the total embarkation and disembarkation of passengers in ports,
but estimate the transport of passengers between ports (see also chapter on Data sources and availability).
The estimated passenger transport reported by EU-27 main ports decreased by 4.1% in 2010, compared with
the previous year. The drop in passenger transport was mainly caused by decreases to and from ports in a
number of countries with large volumes of seaborne passenger transport, like Italy, Greece and Denmark.
Most passenger transport by sea in the EU countries is national transport. In general, countries with a relatively
long shoreline or a number of well populated islands have both a large volume of seaborne passenger transport
and a high share of national passenger transport by sea. This applies to countries like Malta, Portugal, Greece,
Italy and Spain. In contrast, countries with major regular ferry connections with other EU countries tend to
have a high share of international intra-EU transport.
As in previous years, Spain and Denmark were the only two countries recording relatively large shares of
extra-EU passenger transport in 2010. This is mainly due to the geographical position of the countries, with
Spain having links with Morocco and Denmark with Norway.

Increase in vessels calling at main ports
The number of vessel calls at the main EU-27 ports (excluding French ports) increased by 4.4% in 2010 (Table
9). The corresponding total gross vessel tonnage (GT) increased by 4% in the same period. The average gross
tonnage of vessels was about 7150 in both 2010 and 2009, confirming the trend towards larger average sizes of
vessels calling at the main ports in the last two years.
As shown in Table 10, Italy recorded both the highest number of port calls and the largest gross tonnage
of vessels making port calls in 2010 (519000 vessels with a combined gross vessel tonnage of 2.9 billion tonnes).
Greece had the second highest number of port calls (489000 vessels), followed by Denmark (357000 vessels).
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On the other hand, the United Kingdom recorded the second largest gross tonnage of vessels calling in 2010 (2
billion tonnes), followed by Spain (1.7 billion tonnes). Vessel traffic data for France are currently only partially
available and therefore not published (see chapter Data sources and availability).
The average size of all the vessels calling at the main EU-27 ports in 2010 varied from a gross tonnage of
about 2400 GT in Greece to about 20200 GT in Finland. The average gross tonnage of vessels calling in the
ports of the candidate country Croatia was even lower than in Greece (about 1400 GT). In general, these differences reflect the variations in the structure of the maritime transport activities carried out in the various
countries.

Non-specialised cargo vessels most common in EU ports
Vessels in the category “Cargo, non-specialised” had the highest share of calls in the main EU-27 ports in 2010,
followed by passenger vessels, liquid bulk vessels and container vessels. The non-specialised cargo vessels also
had the highest share of the combined gross tonnage of the calling vessels, followed by container vessels. Except
for cruise ships, container vessels had the largest average gross tonnage of vessels in 2010.
Passenger vessels (excluding cruise passenger vessels) were the largest category of vessels calling in the main
ports of Greece in 2010, and also accounted for a high share of the number of vessels calling at the main ports
in Germany, Estonia, Spain and Croatia. There are, however, substantial differences in the average size of
passenger vessels making port calls in various countries. Some countries, like Germany, Poland and Italy, have
a large number of small passenger vessels calling in their main ports.
A similar variation is found for container vessels. Due to a dominance of feeder services, some countries,
like Ireland, have a low gross tonnage for container vessels even though the number of vessels is quite high.
In other countries, like Belgium, the Netherlands, Germany, Romania and Malta, the average size of container
vessels calling in the main ports is much higher, reflecting a higher share of deep-sea oriented container transport
or the presence of hub ports.

Italy attracts the most cruise vessels
Liquid bulk vessels calling at the main ports in Spain, Italy, the Netherlands and the United Kingdom had the
largest combined gross vessel tonnages for liquid bulk vessels in 2010, mainly due to the fact that these are
among the top five countries handling liquid bulk goods.
The reported combined gross tonnage of vessels connected to offshore activities were high in the United Kingdom and Norway, while Italy had by far the highest number and combined gross tonnage of cruise passenger
vessels calling in main ports in 2010.

Data sources and availability
Due to legal derogations granted to Member States, data referring to the period 1997–1999 are not complete
for all aspects at EU-15 level.
In general, data for the countries, which entered the EU in 2004 and 2007, are available starting with the
reference year 2001 to 2003. As a consequence the geographical coverage of the data for the period 1997–2002
is not complete at the EU-27 level.
The EU-27 aggregate refer to total figures for the 22 Member States that have maritime ports. The Czech
Republic (CZ), Luxembourg (LU), Hungary (HU), Austria (AT) and Slovakia (SK) have no maritime ports.
The EU-15 aggregate refer to the total figures for all countries with maritime ports which were Member States
when Council Directive 95/64 was adopted (13 countries in all).
Iceland and Norway provide data as members of the European Economic Area (EEA) . Liechtenstein has
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no maritime ports.
Croatia, Iceland, the Former Yugoslav Republic of Macedonia and Turkey are EU candidate countries . Croatia
provides data on a voluntary basis. The Former Yugoslav Republic of Macedonia has no maritime ports.
As data are not available for Iceland for 2007-2010, a special aggregate EEA-IS+HR (excluding Iceland) is
introduced into this publication to facilitate the comparability of certain time series.
Belgium (BE) : In 2005, data sources for some ports were improved. In particular, data provided for Antwerpen are under-estimated before 3rd quarter 2004.
Bulgaria (BG) : Up to 2006 data, Bulgaria reported the “gross gross weight” of goods. From 2007, the
gross weight of goods is reported. This causes breaks in a number of time series.
Denmark (DK) : Germany (DE) : Estonia (EE) has started to report maritime transport statistics according to Directive 95/64 beginning
with the 2002 reference year. For 2001 only aggregated data were provided.
Ireland (IE) has only started to report detailed data for Rosslare from 2009. This has an impact on results presented in Table 9.
Greece (EL) : The statistical coverage of data has considerably improved between 2001 and 2002 reference
years. In particular, collection of data on ferries started from the last quarter of 2001. From 1997 to 2003,
in the “Passenger” tables, the number of passengers corresponds only to the number of non-cruise passengers
(“ferry passengers”).
Spain (ES) : Data include Ceuta and Melilla. The statistical coverage significantly improved in 2001 (inclusion of new ports). Only data for the “central government ports” (Puertos del Estado) are reported. Data for
ports under the control of “regional governments” are missing. Data for the period 2003–2010 are provisional
and likely to be revised.
France (FR) : Data declared by France take into account goods and passenger handled in ports of the French
overseas departments (Départements d’Outre Mer): Réunion, Guyane, Guadeloupe, and Martinique. Transport
between those territories and mainland France is part of national transport. Vessel traffic data are only partially
available for 2009 and 2010. As a result, they are not published (Table 10). A special EU-27-FR aggregate
(EU-27 excluding France) has been introduced in Table 9 to facilitate the comparability of the EU time series.
Italy (IT) : In 2005, data collection methods were partly modified. Data for 2009 for some Italian ports
have better coverage than previous periods due to a change in data checking and compilation. In addition, data
for some ports (for ex. Napoli and Brindisi) are under-estimated for the 4th quarter 2008.
Cyprus (CY) : From 2002 to 2010, the data concerning cargo reported by Cyprus contain a significant share
of declarations to and from unknown ports: 58% in 2010, 61% in 2009, 60% in 2008, 59% in 2007, 68% in 2006,
44% in 2005, 63% in 2004, 70% in 2003 and 59% in 2002. From 2010, vessels calling at Cypriot ports are only
counted when entering the port (inward movements), causing a break in the time series for vessel data in order
for the figures to be comparable with figures for the other countries.
Latvia (LV) : Latvian passenger statistics cover international traffic only. Up to 2003, cargo and vessel
data covered international traffic only.
Lithuania (LT) : The 2003 data for cargo, passengers and vessels covered international traffic only. For
2001 and 2002, passenger data covered international traffic only. Since 2005, cargo and vessel data cover international traffic only. Until 2004, data for the port of Klapeida included data for the port of Butinge.
Malta (MT) : Netherlands (NL) : From 2001 cargo, passenger and vessel data cover international traffic only.
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Poland (PL) : Up to 2003, cargo, passenger and vessel data covered international traffic only.
Portugal (PT) : Data include the Açores and Madeira. The data on goods reported by Portugal contains a
significant share of declarations to and from unknown ports: 13% in 2010, 14% in 2009.
Romania (RO) : Up to 2006, no data on passengers was available. Up to 2002, cargo and vessel data
covered international traffic only. Due to Romania’s geographical characteristics, national maritime transport
is not significant. The data concerning cargo reported by Romania contain a significant share of declarations
to and from unknown ports: 6% in 2010, 7% in 2009, 13% in 2008, 27% in 2007 and 21% in 2006.
Slovenia (SI) : From 2003, cargo, passenger and vessel data cover international traffic only.
Finland (FI) : Until 2000, cargo, passenger and vessel data cover international traffic only.
Sweden (SE) : Data for some Swedish ports are considered confidential. To avoid disclosing confidential
figures, Eurostat has introduced a special aggregate for these ports in the annual statistics.
United Kingdom (UK) : Port installations located on the Tees estuary report as ’Tees &amp; Hartlepool’.
Those located on the Humber estuary report as ’Immingham’. Forth refers to port installations located in the
Firth of Forth, close to Edinburgh. Forth used to be amongst the top 20 cargo ports (more than 45 million
tonnes were handled in 1999). All three port groups are located on the East coast (North Sea) of the United
Kingdom.
Croatia (HR) : From 2004 data onwards, the statistical coverage of domestic traffic has improved.
Iceland (IS) : Data are not available from 2007 to 2010
Norway (NO) started to report maritime transport statistics according to Directive 95/64/EC beginning
with the 2002 reference year. The figures for the port Bergen also include Mongstad, Sture, Ågotnes, Eikefet,
Askøy and Modalen.
Explanatory notes for tables
Basic results and derived indicators (such as growth rates and shares in% of total) shown in the tables are
rounded. However, they are based on the non-rounded original data, as available in Eurostat database. As a
result, the sum of "shares in% of total" as shown in the tables is not necessarily equal to 100%.
Table 1 : Estonian data up to and including 2004 refer to main ports only. From 1997 to 1999 Greek data
related to main ports only. Data for Spain relate to main ports only. Croatia started to report data on seaborne
transport in 2000, Bulgaria, Estonia, Latvia, Lithuania, Poland, Romania and Slovenia in 2001, Cyprus in 2002
and Malta in 2003.
Tables 2 and 3: The category “Ro-Ro mobile units” includes "self-propelled” and “non self-propelled” units.
Tables 2, 3 and 4: The category “large containers” includes containers having a length of 20 feet or more.
Smaller containers are included in the category “other cargo, not elsewhere specified”. There may be some inconsistencies concerning the registration of containers: in some cases data are limited to lift-on lift-off containers, in
some cases containers transported by Ro-Ro units (that should be recorded under the category “Ro-Ro mobile
units”) are also included in the figures.
Tables 5 and 8: In order to estimate maritime transport of goods/passengers, the problem of "double counting" (the transport of the same cargo of goods/passengers being declared by both the port of loading/embarking
– as outwards – and the port of unloading/ disembarking – as inwards) has to be addressed. As far as possible, adjustments are made when estimating the "national transport" of individual countries and "international
intra-EU-27 transport" of the EU-27. Ideally, to calculate these aggregates, one should only take inward declarations (or only outward declarations). In practice, for instance, national transport = national inward + "a
part of" national outward declarations, "a part of" including those national outward declarations, for which the
corresponding inward declarations of the partner port are missing.
The figures shown as "national transport" for the EU-27 are simply based on the sum of the national transport
of the Member States.
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In other words, the sum of the national and international intra-EU-27 transport of the EU-27 would represent the "national transport of the EU-27", if the EU-27 was treated as one country.
All the other figures (international intra-EU-27 transport for individual countries and international extra-EU-27
transport) are based on the sum of inward and outward declarations.
Table 6: Data include (cruise and non-cruise) passengers starting and ending a voyage: in principle cruise
passengers on excursion (transit) are excluded. From 2004 to 2007 Slovenia provided only the total number
of passengers (the breakdown cruise vs. non cruise was not yet available). There is no data for Germany for
1997-1999 (legal derogation). Estonian data up to and including 2004 refer to main ports only. Spain: data
relate to main ports only. The Netherlands and Portugal only provide the number of non-cruise passengers
(“ferry passengers”). Portugal: for 1997, only minor ports were reporting. Croatia started to report passenger
data in 2000, Bulgaria, Estonia, Latvia, Lithuania, Poland and Slovenia started reporting in 2001, Cyprus in
2002, Malta in 2003 and Romania in 2007.
Table 7: Data include (cruise and non-cruise) passengers starting and ending a voyage: in principle cruise
passengers on excursion (transit) are excluded. There are no data available for German ports up to and including 1999 (legal derogation). Estonia started to report passenger data in 2001.
Table 8: See above (Table 5).
Tables 9 and 10: There may be some inconsistencies between countries concerning the interpretation of
“inward declarations” concept: either vessels entering the port or vessels unloading goods (disembarking passengers) in the port. Countries have recently started implementing a harmonised concept (vessel entering the port).
This may have an impact in the time series (especially between 2009 and 2010 for DE, EL, CY, LT and HR).
The breakdown by type of vessels should be considered with some caution, because of possible inconsistencies
regarding the implementation of the classification of vessels (notably for "ferries").
Special symbols used in the tables
’:’ not available ’-’ not applicable

Context
This article presents the latest trends in freight and passenger transport in European Union (EU) ports and also
includes figures for Norway, Croatia and Turkey (2008-2009). The content is based on data collected within the
frame of the EU maritime transport statistics Directive, i.e. " Directive 2009/42 of the European Parliament
and of the Council of 6 May 2009 on statistical returns in respect of carriage of goods and passengers by sea"
(OJ L141 of 6.6.2009, page 29), which is a recast of the original Council Directive 95/64(EC) of 8 December
1995.

Further Eurostat information
Publications
• The Netherlands emerged as the largest maritime freight country in the EU - Statistics in focus 12/2012
• European port activity in 2009 hit by the general economic crisis - Statistics in focus 65/2010
• General economic crisis hits European port activity - Statistics in focus 11/2010
• Maritime transport of goods - 1st quarter 2010 - Data in focus 52/2010
• Short Sea Shipping of Goods - 2008 - Data in focus 26/2010

eurostat

Archive Agriculture, environment, energy and transport statistics

1143

Main tables
• Transport , see:
Maritime transport (t_mar)
Sea transport of goods (ttr00009)

Database
• Transport , see:
Maritime transport (mar)
Maritime transport - Main annual results (mar_m)
Maritime transport - Short Sea Shipping - Main annual results (mar_s)
Maritime transport - Passengers (mar_pa)
Maritime transport - Goods (mar_go)
Maritime transport - Vessel traffic (mar_tf)
Maritime transport - data aggregated at standard regional levels (NUTS) (mar_rg)

Dedicated section
• Transport

Methodology/Metadata
• Maritime transport (ESMS metadata file - mar_esms)

Other information
• Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of goods and passengers
by sea (Recast)
• Directive 1995/64/EC of 8 December 1995 on statistical returns in respect of carriage of goods and
passengers by sea
• Illustrated Glossary for Transport Statistics - 4th edition

See also
• Freight transport statistics
• Passenger transport statistics
• Transport modal breakdown

Notes
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Maritime transport of goods - quarterly data
Data from January 2013. Most recent data: Further Eurostat information, Main tables and Database .
This article presents the main results from quarterly statistics on maritime transport of goods in the European
Union (EU) , plus figures for Norway, Croatia and Turkey. It covers the gross weight of goods handled in the main
European ports , by type of cargo, direction, reporting country and various partner maritime geographical areas.
These data are complemented by maritime transport flows with the main extra-EU partners, and with results for individual "top" European ports.
The article contains data for the 1st quarter of 2012 and a first estimate for the 2nd quarter of 2012. The
next update is provisionally scheduled for April 2013. Please note that the quarterly port activity figures are
provisional and subject to revision.

Table 1: Gross weight of seaborne goods handled in EU-27 main ports Source: Eurostat - Maritime transport
- Goods mar_go

Figure 1: Gross weight of seaborne goods handled in EU-27 main portsSource: Eurostat - Maritime transport
- Goods mar_go

Table 2: Gross weight of seaborne goods handled in EU-27 main ports, broken down by direction Source:
Eurostat - Maritime transport - Goods mar_go
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Table 3: Gross weight of seaborne goods handled in EU-27 main ports, broken down by type of cargo Source:
Eurostat - Maritime transport - Goods mar_go

Table 4: Gross weight of seaborne goods handled in European main ports, broken down by reporting country
Source: Eurostat - Goods mar_go

Table 5: Gross weight of seaborne goods handled in EU-27 main ports, broken down by various types of partner
geographical areas Source: Eurostat - Maritime transport - Goods mar_go
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Table 6: Top 10 extra-EU-27 partner countries in maritime transport by gross weight of goods handled (inwards
+ outwards) in EU-27 main ports during the 1st quarter 2012 Source: Eurostat - Maritime transport - Goods
mar_go

Table 7: Top 20 extra-EU-27 maritime transport trades in EU-27 main ports during the 4th quarter 2011Source:
Eurostat - Maritime transport - Goods mar_go

Table 8: Top 5 European ports by gross weight of goods handled during the , for total cargo Source: Eurostat
- Maritime transport - Goods mar_go

Table 9: Top 5 European ports by gross weight of goods handled during 1st quarter 2012, for liquid bulk goods
Source: Eurostat - Maritime transport - Goods mar_go
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Table 10: Top 5 European ports by gross weight of goods handled during the 1st quarter 2012, for dry bulk
goods Source: Eurostat - Maritime transport - Goods mar_go

Table 11: Top 5 European ports by gross weight of goods handled during the 1st quarter 2012, for large
containers Source: Eurostat - Maritime transport - Goods mar_go

Table 12: Top 5 European ports by gross weight of goods handled during the 1st quarter 2012, for Ro-Ro mobile
units Source: Eurostat - Maritime transport - Goods mar_go

Table 13: Top 5 European ports by gross weight of goods handled during 1st quarter 2012, for other general
cargo nes Source: Eurostat - Maritime transport - Goods mar_go

Table 14: Top 5 European ports by volume of containers handled during the 1st quarter 2012 Source: Eurostat
- Maritime transport - Goods mar_go

eurostat

Archive Agriculture, environment, energy and transport statistics

1148

Figure 2: First estimate for the 2nd quarter 2012 (1) - Gross weight of seaborne goods handled in EU-27 main
ports Source: Eurostat - Maritime transport - Goods mar_go

Main statistical findings
The gross weight of goods handled in main EU-27 ports fell by 0.4% between the 4th quarter of 2011 and the
1st quarter of 2012, continuing the quarter-on-quarter decline registered in both the 3rd and the 4th quarter of
2011 (-1.2% in both quarters).
Under normal circumstances, a seasonal decline in the total volume of goods handled in ports between the
4th quarter of one year and the 1st quarter of the following year is to be expected. This is due to a historic
seasonal pattern of increased economic activity at the end of the year followed by reduced economic activity
at the start of the next year. The volume of goods handled in ports would then normally be expected to rise
between the 1st and the 2nd quarter of the year, as the economic activity increases.
However, the first estimate for the 2nd quarter of 2012 presented in Figure 2 suggests that the decline in
gross weight of goods handled in the main EU-27 ports persisted in the first half of 2012 (-0.4% compared with
the 1st quarter of 2012). This may be a reflection of the weak economic situation in the EU.
Compared with the corresponding quarter of 2011 the gross weight of goods handled in the main EU-27 ports
increased by 1.3% in the 1st quarter of 2012. As a result, while the amount of goods passing through the main
EU-27 ports in the 1st quarter of 2012 was the highest for a first quarter of the year since the start of the
economic downturn in Europe, the total remained lower than the level recorded four years earlier in the 1st
quarter of 2008.

EU ports activity
By direction, type of cargo, reporting country, main partner geographical area
In the 1st quarter of 2012, outward movements of goods from the main EU-27 ports increased by 1.6%, while
inward movements decreased by 1.7% compared with the previous quarter. The tonnages of inwards and outwards goods handled in the main EU-27 ports in the 1st quarter of 2012 were substantially higher than the
level recorded in the 1st quarter of 2009, in the middle of the economic downturn. Inwards goods made up a
little more than 60% of the total volume of goods handled in the main EU-27 ports in the 1st quarter of 2012,
about the same as in the previous quarters.
The overall decline in the total tonnage of goods handled in the main EU-27 ports between the 1st quarter
of 2012 and the 4th quarter of 2011 was the result of a sharp decline in dry bulk goods, partly offset by increases
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in liquid bulk, Ro-Ro mobile units and other general cargo. Compared with the same quarter of 2011 the
gross weight of goods transported in containers increased by more than 5% in the 1st quarter of 2012, while it
decreased by more than 4% for Ro-Ro mobile units.
The increase of the total amount of goods handled in European ports in the 1st quarter of 2012 compared
with the same quarter of 2011 resulted from growing port activity in close to half of the reporting countries.
Greece, Latvia, and the Netherlands all recorded rises of more than 17% compared with the same quarter of the
previous year, while France, Poland, Denmark and the acceding state of Croatia all recorded falls of 10% or more.
The largest maritime freight transport countries in Europe in the 1st quarter of 2012 were the Netherlands,
UK, Italy and Spain, all handling more than 100 million tonnes of gross weight of goods in the quarter.
The level of deep sea shipping increased between the 1st quarter of 2012 and the corresponding quarter of
2011, but fell compared with the previous quarter. Except for transport with Africa, there were decreases in
maritime transport with all main partner geographical areas in the 1st quarter of 2012 compared with the 4th
quarter of 2011.

The main extra-EU partners
Its substantial export of liquid bulk to EU ports (especially crude oil from the Baltic Sea and the Black Sea)
makes Russia by far the EU’s largest extra-EU maritime transport partner, followed by the USA, Brazil, China,
Norway, Egypt and Turkey.
Transport of containers from China have decreased by more than 5% in the 1st quarter of 2012 compared
to the 1st quarter of 2011, while the transport of containers from the EU-27 to China have increased by more
than 10% over the same period. Inwards movements of crude oil from Nigeria, oil products from the East
coast of the USA and coal from the North coast of Colombia have also increased substantially over the same
period. On the other hand, outwards movements of oil products to the East coast of the USA decreased notably.
Inwards movements of crude oil from Norway and the Black Sea region of Russia and inwards movements of
liquefied gas from Qatar also decreased substantially compared with the same quarter of 2011.
Following the uprising in February 2011, maritime transport between Libya and the EU-27 countries was
reduced to almost nothing. However, in the 1st quarter of 2012 inward movements of crude oil from Libya were
up to about 75% of the level observed in the four quarters prior to the uprising.

Top European ports
Europe’s largest port, Rotterdam, recorded a considerable increase in the total gross weight of goods handled in
the 1st quarter of 2012 compared with the same quarter of the previous year. Among the other top 5 ports in
Europe, Amsterdam and Hamburg saw increases in port activity compared with the 1st quarter of 2011, while
Antwerpen and Marseille recorded slight decreases. The level of goods handled in all top 5 EU ports were above
the levels recorded at the height of the economic downturn in the 1st quarter of 2009.
Rotterdam recorded a substantial rise in the tonnages of liquid bulk in the 1st quarter of 2012 compared
with the same quarter of the previous year. Increases in the tonnages of dry bulk and liquid bulk saw Amsterdam rejoin the top 5 EU ports in the 1st quarter of 2012.
Rotterdam recorded a fall in the tonnage of dry bulk in the 1st quarter of 2012, while Antwerpen, Marseille
and the port of Bergen in Norway reported decreases in the handling of liquid bulk goods compared to the 1st
quarter of 2011.All top 5 container ports in the EU recorded increases in the handling of containers in the 1st
quarter of 2012 compared with the same quarter of the previous year, while the top 5 EU Ro-Ro ports reported
decreases in the handling of Ro-Ro cargo over the same period.
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Data sources and availability
The content of this statistical article is based on data collected within the framework of the EU maritime transport statistics Directive 2009/42/EC on statistical returns in respect of carriage of goods and passengers by sea.
EU-27 aggregates refer to the total of 22 maritime Member States . The Czech Republic, Luxembourg, Hungary,
Austria and Slovakia have no maritime ports. Norway provides Eurostat with data as members of the European
Economic Area (EEA) . Liechtenstein has no maritime ports. Croatia provides data as an acceding state to
the EU. Montenegro, Iceland, the Former Yugoslav Republic of Macedonia and Turkey are candidate countries
. Turkey provides data on a voluntary basis.
“Main ports” are ports handling more than 1 million tonnes of goods annually (however, data for some smaller
ports may be included in the published results). Data are presented at level of “ statistical ports ”. A statistical
port consists of one or more ports, normally controlled by a single port authority, able to record ship and cargo
movements.
All tables are based on ports total (inward + outward) declarations. The results represent the "handling"
of goods in ports.
“ Short sea shipping ” aggregate (in Table 5) includes the partner ports situated in geographical Europe,
on the Mediterranean and Black Seas. “Deep sea shipping” is the complementary geographical aggregate. A
more extensive definition of “short sea shipping” is available in the article Maritime transport statistics - short
sea shipping of goods .
The concept of maritime transport trade (in Table 7) is defined using the following three variables:

1. Direction: “inward” transport is distinguished from “outward” transport.
2. Partner geographical area: usually this corresponds to one country, with the exception of countries of such
a size and/or geographical position that the location of individual ports may be quite different and may
have a strong impact on the maritime route followed. For example, the ports of the USA are grouped in
two geographical areas: "East coast" (including Atlantic, Gulf of Mexico, Great Lakes and Puerto Rico)
and "West coast" (Pacific).
3. Type of cargo: the following thirteen cargo types are used in Table 8: liquefied gas, crude oil, oil products,
other liquid bulk goods, ores, coal, agricultural products, other dry bulk goods, large containers, Ro-Ro
mobile units, forestry products, iron/steel products and other general cargo. The first four types constitute
"liquid bulk", the subsequent four types "dry bulk", and the last three types "other general cargo not
elsewhere specified", as presented in Tables 3 and 10 to 14.
Up to 2006, Bulgaria reported the gross-gross weight of goods. From 2007, the gross weight of goods is reported.
The Netherlands: data cover international traffic only. Iceland: data are currently not available.
Abbreviations

• ":" not available
• "-" not applicable
• Mio million
• Nes not elsewhere specified
• Ro-Ro Roll-on/roll-off
• TEU Twenty-foot Equivalent Unit
Quarterly data are in generalprovisional . Revisions may be made by countries as more complete information becomes available or as a result of quality checks. More specifically, when the complete set of annual data
emerges, this usually involves some revision to quarterly data for some countries. This applies particularly to
quarterly estimates of port traffic by type of cargo, which are less robust than the annual totals.
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Annual data as presented in this publication are the “rolling” four quarter totals, ending in the latest quarter
and the corresponding four quarters for earlier years. As a result, the four quarters included do not necessarily
come from the same calendar year. For example, the "Annual" growth rate column in Tables 2 to 14 shows the
percentage change for the four quarters ending Q1 2012 compared to the four quarters ending Q1 2011. .
The basic results (in million tonnes; in thousand TEUs) and the derived indicators (growth rates) shown in the
tables are rounded. However they are all based on the non-rounded original data, as available in Eurostat’s
database.
Specific remarks for this publication for data up to and including the 1st quarter 2012:

• A first estimate for the following quarter is included in Figure 2 in this publication. The first estimate is
based on data provided by the reporting countries in the same way as the ordinary maritime transport
statistics. However, the quality checks on the underlying data have yet to be completed for all countries.
Thus, the estimated figures may be subject to a higher level of revision than the statistics for the other
quarters in this publication.
• The figures for number of TEUs handled in the Spanish port of Valencia in all quarters of 2011 and the
1st quarter of 2012 are subject to revision and are currently not being disseminated. In consequence, the
data for Spain for all quarters of 2011 and 2012 are provisional and will be revised.
• The figures for port activity in the Netherlands in the 1st quarter of 2012 are provisional and are likely
to be revised.
Due to revisions of the underlying data, figures in this article may differ from figures currently or previously
available on Eurostat’s web site.

Context
The content of this statistical article is based on data collected within the framework of the EU maritime transport statistics Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of goods and
passengers by sea), which is a recast of the original Council Directive 95/64/EC of 8 December 1995.
The basic legal act ( Directive 2009/42/EC ) was amended by:

• Commission Decision 2010/216/EC of the EP and of the Council of 14 April 2010, OJ L 94, 15.4.2010, p.
33-40
• Regulation 1090/2010 of the EP and of the Council of 24 November 2010, OJ L 325, 9.12.2010, p. 1-3
• Commission Delegated Decision 2012/186/EU of 3 February 2012 OJ L 101 of 11.4.2012 pp. 5-14.
The following legal acts include respectively the last official version of the list of ports and some dissemination
aspects:

• Commission Decision 2001/423/EC of 22 May 2001 (on dissemination) OJ L 151 of 07.06.2001 p. 41
• Commission Decision 2008/861/EC of 29 October 2008 (codified version) (Port list), OJ L 306, 15.11.2008,
p. 66-97
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Further Eurostat information
Publications
• All transport publications online
• Energy, transport and environment indicators - 2012 edition - Pocketbook
• European port activity in 2009 hit by the general economic crisis - Statistics in focus 65/2010
• Maritime transport of goods – 1st quarter 2010 - Data in focus 52/2010
• Short Sea Shipping of Goods – 2008 - Data in focus 26/2010

Database
• Transport , see:
Maritime transport (mar)
Maritime transport - Main annual results (mar_m)
Maritime transport - Short Sea Shipping - Main annual results (mar_s)
Maritime transport - Passengers (mar_pa)
Maritime transport - Goods (mar_go)
Maritime transport - Vessel traffic (mar_tf)
Maritime transport - data aggregated at standard regional levels (NUTS) (mar_rg)

Dedicated section
• Transport

Methodology / Metadata
• Maritime transport (ESMS metadata file - mar_esms)

Source data for tables and figures on this page (MS Excel)
• Download Excel file

Other information
• Commission Decision 2008/861/EC of 29 October 2008 on rules for implementing Council Directive
95/64/EC (notified under document number C(2008) 6203) (Codified version)
• Commission Decision 2010/216/EC of 14 April amending Directive 2009/42/EC
• Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of goods and passengers
by sea (Recast)
• Illustrated Glossary for Transport Statistics - 4th edition
• Regulation 1090/2010 of 24 November 2010 amending Directive 2009/42/EC
• Commission Delegated Decision 2012/186/EU of 3 February 2012 amending Directive 2009/42/EC
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See also
• Coastal region statistics
• Freight transport statistics
• Maritime ports freight and passenger statistics
• Maritime transport statistics - short sea shipping of goods
• Passenger transport statistics
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Maritime transport statistics - short sea shipping of
goods
Data from April 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article presents recent short sea shipping (SSS) statistics of the European Union (EU) , covering the transport of goods between ports in the EU-27 on the one hand, and ports situated in geographical Europe, on the
Mediterranean and Black Seas on the other hand. Data is also available for Norway, Croatia and Turkey.The
results are broken down by sea regions (Atlantic Ocean, Baltic Sea, etc.) and by type of cargo. The figures
presented are for maritime transport of goods reported by main ports.

Figure 1: Share of short sea shipping (SSS) of goods in total sea transport in 2010 (gross weight of goods in
Mio tonnes) Source: Eurostat (mar_sg_am_cw)

Table 1: SSS of goods by reporting country and sea region of partner ports in 2010 (gross weight of goods in
Mio tonnes) Source: Eurostat (mar_sg_am_cws)
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Figure 2: EU-27 SSS of goods by sea region of partner ports in 2010 (% based on gross weight of goods) Source:
Eurostat (mar_sg_am_cws)

Table 2: SSS of goods by reporting country and direction, 2004-2010 (gross weight of goods in Mio tonnes)
Source: Eurostat (mar_sg_am_cwd)
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Table 3: SSS of goods by reporting country and type of cargo in 2010 (gross weight of goods in Mio tonnes)
Source: Eurostat (mar_sg_am_cwk)

Figure 3: EU-27 SSS of goods by type of cargo for each sea region of partner ports in 2010 (% based on gross
weight of goods) Source: Eurostat (mar_sg_am_ewx)
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Table 4: EU-27 top-20 SSS ports in 2010 (gross weight of goods in Mio tonnes) Source:
(mar_sg_am_pw)
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Figure 4: Share of SSS in total maritime transport for EU-27 top-20 SSS ports in 2010 (in%) Source: Eurostat
(mar_sg_am_pw)

Table 5: Liquid bulk: EU-27 top-5 SSS ports in 2010 (gross weight of goods in Mio tonnes) Source: Eurostat
(mar_sg_am_pwl)
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Table 6: Dry bulk: EU-27 top-5 SSS ports in 2010 (gross weight of goods in Mio tonnes) Source: Eurostat
(mar_sg_am_pwb)

Table 7: Containers: EU-27 top-5 SSS ports in 2010 (gross weight of goods in Mio tonnes) Source: Eurostat
(mar_sg_am_pwc)

Table 8: Roll-on/Roll-off units: EU-27 top-5 SSS ports in 2010 (gross weight of goods in Mio tonnes) Source:
Eurostat (mar_sg_am_pwr)
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Table 9: SSS of containers by reporting country, 2004-2010 (volume of containers in 1000 TEUs) Source:
Eurostat (mar_sg_am_cv)

Main statistical findings
In 2010, total short sea shipping (SSS) in the EU-27 was close to 1.8 billion tonnes of freight. Short sea shipping
represented 62% of EU-27 maritime transport of goods, about the same as in 2009. However, the share of short
sea shipping in total maritime transport varied widely from one country to another.
The preponderance of short sea shipping of goods over the other seaborne transport ( deep sea shipping )
was particularly pronounced (more than 90%) in Denmark, Malta, Finland and Sweden. Geographical considerations may partly explain this predominance. A large volume of feeder services may also explain the high
degree of short sea shipping transport in countries which function as transhipment points, such as Malta.
In contrast, in countries which host large ports concentrating on intercontinental trade (such as the Netherlands,
Spain, Belgium and Germany), the share of short sea shipping is lower than 60%.
Short sea shipping in main United Kingdom (UK) ports came to 316 million tonnes of cargo, accounting
for more than 14% of total short sea shipping in the EU-27 countries. The UK was followed by Italy and the
Netherlands, with 14% and 12% of the EU-27 total, respectively.
Short sea shipping of goods between main EU-27 ports and ports located in the Mediterranean was 570 million
tonnes in 2010. This accounts for about 28% of the total declared by the main EU-27 ports in 2010, while the
North Sea followed with 524 million tonnes, 26% of the total.
For most countries, the highest share of their short sea shipping of goods was with partner ports located
in the same sea region as their own coastline. One exception was Latvia, where about half of the short sea shipping of goods came from or was destined for ports located in the North Sea. Romania was another exception,
with the Mediterranean region taking the largest share.
Total short sea shipping of goods in the main EU-27 ports rose by 5.3% in 2010, recovering substantially
from the downturn in 2009. Even so, it was still lower in 2010 than the level recorded 5 years earlier (in 2005).
Poland recorded the largest increase in short sea shipping of goods in 2010 (31.2%), followed by Estonia (25.5%)
and Portugal (21.1%). The only countries reporting decreases in short sea shipping of goods compared with
2009, were Greece, Latvia, France and the acceding state Croatia.

Transport by type of cargo
In 2010, liquid bulk, at 847 million tonnes, accounted for almost half (48%) of total short sea shipping of goods
to and from the EU-27. At 341 million tonnes, dry bulk was the second largest type of cargo (19%).
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Goods transported in roll on - roll off (Ro-Ro) units came next with 239 million tonnes (14%), followed by
goods in containers at 213 million tonnes (12%).
Among EU Member States , the UK with 85 million tonnes had by far the largest short sea shipping total
by Ro-Ro units in 2010. The UK also led the EU-27 ranking for short sea shipping of dry bulk goods, with 56
million tonnes.
In terms of liquid bulk, the Netherlands accounted for the largest tonnage in 2010, totalling 165 million tonnes.
With 48 million tonnes, Belgium overtook Italy to account for the largest tonnage of short sea shipping of
goods in containers .
Liquid bulk was the largest single cargo type for all sea regions, particularly the Black Sea, where it represented 70% of the total short sea shipping of goods in 2010. The share of dry bulk varied little between the
different sea regions (ranging from 16% to 23%), while the share of goods in containers reached 18% in the
Mediterranean and the share of Ro-Ro was 20% in the Atlantic Ocean (the sea region where both the two main
Ro-Ro ports in the EU-27, Dover and Calais, are located).

Top EU-27 ports
Rotterdam remains the largest EU-27 port in terms of short sea shipping of goods.
In 2010, the top-20 ports accounted for 36% of total short sea shipping of goods in the EU-27.
Except for the main deep sea hub ports – Rotterdam, Antwerpen, Hamburg, Amsterdam and Algeciras –
all top 20 ports had shares of short sea shipping in total seaborne transport of goods above 55%.
Rotterdam is by far the main EU-27 port for short sea shipping of liquid bulk and accounted for 12% of
total short sea shipping of liquid bulk declared by main EU-27 ports in 2010.
Rotterdam was also the largest port for short sea shipping of dry bulk in 2010. With a top-5 ports share
of 14.8%, dry bulk was the least "concentrated" of the short sea shipping market segments. This concentration
has been growing in recent years, however, with top 5 shares increasing from 12.9% in 2006.
Antwerpen, with 14%, was the largest port for short sea shipping of goods in containers. Unlike dry bulk,
the market for ports handling short sea shipping of containers is very concentrated. In 2010, the top-5 ports
accounted for about 42% of the total container handling in the EU-27 ports. Overall, deep sea container business
is larger than short sea containers for EU-27 ports.
In contrast, shipping of Ro-Ro units is almost exclusively a short distance activity. Ro-Ro shipping was the
market segment which recorded the largest increase at EU-27 level in 2010 (13%), even though the top two
Ro-Ro ports (the Dover–Calais pairing) both recorded decreases.

Container transport
Short sea shipping of containers recorded an even stronger increase in terms of TEUs than in the gross weight
of goods in 2010 (+12%).
Latvia, Slovenia, Poland and The Netherlands all had growth rates of more than 25% in short sea shipping
of TEUs compared with 2009, while Romania, Ireland, France and the acceding state Croatia were the only
countries reporting decreases in number of TEUs compared with 2009.
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Data sources and availability
Short sea shipping (SSS), as covered in this article, deals with the transport of goods between ports in the
EU-27 on one hand, and ports situated in geographical Europe, on the Mediterranean and the Black Sea on
the other. The “other seaborne transport” includes “deep sea shipping” and transport with unidentified partner
ports (“unknown ports”). According to the definition, SSS includes “feeder services”.
The content of this article is based on data collected within the framework of the EU maritime transport
statistics Directive, i.e. Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of
goods and passengers by sea, which is a recast of the original Council Directive 95/64/EC of 8 December 1995.
The results shown are calculated on the basis of dataset A1 (C1 for statistics on containers in volume terms):
this means that data refer, in principle, only tomain ports (ports handling more than 1 million tonnes of goods
annually).
Data are collected at level of statistical ports .
In some countries, the sometimes numerous very small ports are grouped for practical statistical reasons under
a notional statistical port ("other ports").
" Gross weight of goods " means the tonnage of goods carried, including packaging but excluding the
tare weight of containers or Ro-Ro units.
Ro-Ro units as presented in this article include both "self-propelled roll-on/roll-off units" and "non-self-propelled
roll-on/roll-off units".
The following sea regions have been taken into account to group the SSS partner ports: Baltic Sea; North
Sea; Atlantic Ocean (including the English Channel and the Irish Sea); Mediterranean Sea; Black Sea.
Ports located in Morocco–West Africa, Egypt–Red Sea, Israel–Red Sea and Russia–Barents and White Seas are
not part of SSS.
1. Baltic Sea :

• Danish ports below the Helsingborg–Korsør–Nyborg–Kolding line (including Helsingor).
• All ports of Finland, Estonia, Latvia, Lithuania and Poland as well as German and Russian ports on the
Baltic.
• The Swedish ports on the Baltic from Helsingborg (included).
2. North Sea :

• All ports of Norway, the Netherlands and Belgium as well as the ports of Germany on the North Sea.
• Swedish ports on the North Sea from Helsingborg (excluded).
• Danish ports on north of the Helsingborg–Korsor–Nyborg–Kolding line and North Denmark (excluding
Helsingor). Faroe Islands.
• United Kingdom: ports on the east coast of Great Britain from Ramsgate (included) to Cape Wrath in
Scotland, the Shetland Islands and Orkney Islands.
3. Atlantic Ocean :

• United Kingdom: ports of Great Britain on the Channel (from Ramsgate excluded) and the west coast to
Cape Wrath in Scotland; ports in Northern Ireland.
• All ports of Ireland, Portugal (including Açores and Madeira) and Iceland.
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• French ports on the Atlantic Ocean and on the Channel, up to the Belgian border.
• Spanish ports on the Atlantic Ocean to Tarifa (included); Canary Islands are included.
4. Mediterranean Sea :

• Spanish ports on the Mediterranean from Tarifa (excluded).
• French ports on the Mediterranean.
• All ports of Malta, Italy, Slovenia, Croatia, Bosnia-Herzegovina, Montenegro, Albania, Greece, Cyprus,
Syria, Lebanon, Occupied Palestinian territory, Libya, Tunisia, Algeria and Gibraltar.
• Ports of Morocco, Egypt and Israel on the Mediterranean.
• Ports of Turkey on the Mediterranean (including the ports on the Bosporus).
5. Black Sea :

• The Black Sea ports excluding the ports on the Bosporus.
6. Others :

• Non-identified ports of Denmark, Germany, Spain, France, the United Kingdom, Israel, Morocco, Russia,
Sweden, Turkey and Egypt; river ports of EU countries.
Other seaborne transport includes “deep sea shipping ” and transport with unidentified partner ports
(“unknown”) – see specific notes for Cyprus and Romania.
EU-27 figures refer to a total of 22 Member States. Czech Republic, Luxembourg, Hungary, Austria and
Slovakia have no seaports.

Country-specific remarks
No specific remarks for Bulgaria (BG), Denmark (DK), Germany (DE), Estonia (EE), Greece (EL), Slovenia
(SI), Finland (FI), Sweden (SE), Croatia (HR), Norway (NO) and Turkey (TR).
Belgium (BE)
Data provided by Antwerpen on number of containers were under-estimated until the 2nd quarter of 2004.
As a consequence the Belgium data on volume of containers (Table 9) are also under-estimated until the 2nd
quarter of 2004. According to the methodology, data for the port of Antwerpen include only the Lo-Lo (Lifton/Lift-off) containers and exclude containers on Ro-Ro units.
Ireland (IE)
Detailed data to be used for this publication (datasets A1 and C1) are available for Rosslare starting from
2009. In 2008, this port accounted for approximately 5% of the total tonnage handled in Irish ports.
Spain (ES)
Data include Ceuta and Melilla. Only data for the "central government ports" (Puertos del Estado) are
reported: data for ports under the control of “regional governments” are missing. As a consequence the share
of SSS in total transport may be under-estimated.
France (FR)
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Taking into account the definition of SSS, data do not include the French overseas territories (Départements
d’Outre Mer/Collectivités d’Outre Mer).
Italy (IT)
In 2005, data collection methods were partly modified. Data for 2009 for some Italian ports have a better
coverage than in previous periods, due to a change in data checking and compilation, including the integration
of additional results, based also on the use of supplementary sources of information; and to the gradual introduction of a new methodology in data collection. In addition, data for some ports (for ex. Napoli and Brindisi)
are under-estimated for the 4th quarter 2008.
Cyprus (CY)
The data reported by Cyprus contain a significant share of declarations to and from unknown ports: 58%
in 2010, 61% in 2009, 60% in 2008, 59% in 2007, 68% in 2006, 44% in 2005 and 63% in 2004. This has several
consequences: the volume of SSS and its share in total seaborne transport are probably underestimated, growth
rates of SSS between consecutive years may not be reliable. The same is also applicable to container statistics
(Table 9), where the share of "unknown locations" is 64% in 2010, 68% in 2009, 66% in 2008, 67% in 2007, 61%
in 2006, 58% in 2005 and 23% in 2004.
Latvia (LV)
No detailed data reported on partner ports for 2002 and 2003.
Lithuania (LT)
No national maritime data reported.
Malta (MT)
No national maritime data reported.
Netherlands (NL)
No national maritime data reported since 2001 (only Customs data are provided).
Poland (PL)
Poland did not report detailed data on partner ports for 2003 and the first two quarters of 2004: the volume of Polish SSS for 2004 is thus under-estimated by about 50% and the 2004–2005 growth rate is over
estimated.
Portugal (PT)
Data include Açores and Madeira. The data reported by Portugal contain a significant share of declarations
to and from unknown ports in 2009 (13%), while this percentage was lower in previous years (0% in 2008).
This has several consequences: the volume of SSS and its share in total seaborne transport are probably under
estimated, growth rates of SSS between consecutive years may not be reliable.
Romania (RO)
The data reported by Romania contain a significant share of declarations to and from unknown ports: 6%
in 2010, 7% in 2009, 13% in 2008, 27% in 2007, 21% in 2006, 15% in 2005 and 10% in 2004. This has several
consequences: the volume of SSS and its share in total seaborne transport are probably underestimated, growth
rates of SSS between consecutive years may not be reliable, in particular the decrease between 2008 and 2009
is probably underestimated. The same is more specifically applicable to container statistics (Table 9), where
the share of "unknown locations" is 50% in 2010, 46% in 2009, 53% in 2008, 95% in 2007, 84% in 2006, 73% in
2005 and 58% in 2004.
United Kingdom (UK)
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Port installations located on the Tees estuary report as ’Tees &amp; Hartlepool’. Both are located on the
east coast (North Sea) of the United Kingdom. Forth refers to port installations located in the Firth of Forth,
close to Edinburgh.
Other issues
All the results shown in this publication are calculated on the basis of the statistics declared by main ports
vis-à-vis their partner ports.
In order to estimate the transport of goods by sea (between ports), the problem of "double counting" (the
transport of the same cargo of goods is declared by both the port of loading – as outwards – and the port of
unloading – as inwards) has to be addressed.
Where both the port of loading and the port of unloading provided data, only the incoming goods declared by
ports were added together to determine the total transport on the maritime route in question ("elimination
of double counting "). The algorithm for the elimination of double counting is applied at statistical port level.
The totalSSS per country excludes the double counting of national transport declarations. The totalSSS
for the EU-27 excludes the double counting of national and international intra-EU transport declarations.
The aggregates ("total") per country may therefore differ from the sum of inwards and outwards declarations.
The aggregates for the EU-27 may therefore differ from the sum of inwards and outwards declarations and also
from the sum of the countries’ figures.
For this reason, for example in Table 1, the figures for EU-27 may differ from the sum of the countries’
figures. As a consequence, in order to estimate the share of each country in the total EU-27 SSS, the sum of
the countries’ figures is used as denominator (instead of the figure for the EU-27 aggregate).
Figure 1 : The "other seaborne transport" includes the data for which the ports of loading or unloading
are unknown. It should be noticed that in 2010 the share of unknown partner ports in the total seaborne
transport is less than 4% for all countries except Cyprus (58%) and Romania (6%), the EU-27 average being
1.4% (it was 1.9% in 2009).
Table 1 : In this table double counting has been treated also at sea region level. Where both the port of
origin and the port of destination provided data, and where both ports belong to the same country and the
same sea region, only the incoming goods declared by each were added. For this reason the total obtained in
Table 1 by adding the figures for sea regions at country level may differ from the "total" shown in the last
column (where double counting has been treated only at country level). The same applies at EU level. As a
consequence the percentages shown inFigure 2 are calculated using as denominator the sum of the figures for
sea regions at EU-27 level as shown in Table 1 (instead of the "total" for the EU-27).
Figure 3 and Table 3 : "Other cargo" also includes "type of cargo unknown".
Tables 4 to 8 : The "other seaborne transport" includes the data for which the ports of loading or unloading are unknown. It should be noted that in 2010 the share of unknown partner ports in the total seaborne
transport is less than 2% for all the mentioned ports. The "Total EU-27 ports" aggregate is simply the sum
of inwards and outwards declarations of individual ports (no elimination of double counting), except transport
movements within the same statistical port.
Special symbols used in the tables

• ":" Not available
• Mio Million
Somestructural changes in data collection implemented in 2006 may have an impact on the comparability of
databetween 2005 and 2006 .
In 2006, data concerning transport to/from Russian ports located on the Barents and White Seas started
being collected separately. Transport to/from these ports is not included in the definition of SSS. In 2005 (and
previous years), in some cases, these data had probably been included in Russian maritime coastal areas, which
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are part of the definition of SSS. The impact of this structural change would be an under estimation of the
SSS growth rates between 2005 and 2006, that could be roughly estimated as follows: BE 1.3, DE 0.3, NL 3.0,
EU-270.5 percentage points. This means that, if the assumptions and estimates above are correct, for example,
the growth rate for the EU-27 SSS would be about +2.0% (instead of +1.5%) between 2005 and 2006.
This structural change has been applied by France only in 2007 and may imply an under estimation of the
SSS growth ratesbetween 2006 and 2007 , that could be roughly estimated as follows: FR 0.6 and EU-270.1
percentage point. This means that, if the assumptions and estimates above are correct, for example the growth
rate of SSS between 2006 and 2007 would be about +0.1% (instead of -0.5%, as shown in Table 2) for FR and
+1.6% (instead of +1.5%) for EU-27.
Eurostat is the source of all the figures included in this publication. The figures reflect thedata available
in Eurostat’s reference database as ofMarch 2012 .

Context
The content of this statistical article is based on data collected within the framework of the EU maritime
transport statistics Directive ( Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage
of goods and passengers by sea), which is a recast of the original Council Directive 95/64/EC of 8 December 1995.
The basic legal act ( Directive 2009/42/EC ) was amended by:

• Commission Decision 2010/216/EC of the EP and of the Council of 14 April 2010 OJ L 94 of 15.4.2010
pp. 33-40
• Regulation 1090/2010 of the EP and of the Council of 24 November 2010 OJ L 325 of 09.12.2010 pp. 1-3
The following legal acts include respectively the last official version of the list of ports and some dissemination
aspects:

• Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of goods and passengers
by sea (Recast)
• Commission Decision 2008/861/EC of 29 October 2008 (codified version) (Port list) OJ L 306 of 15.11.2008
pp. 66-97

Further Eurostat information
Publications
• All transport publications on line
• The Netherlands emerged as the largest maritime freight country in the EU - Statistics in focus 12/2012

Database
• Transport , see:
Maritime transport (mar)
Maritime transport - Main annual results (mar_m)
Maritime transport - Short Sea Shipping - Main annual results (mar_s)
Maritime transport - Passengers (mar_pa)
Maritime transport - Goods (mar_go)
Maritime transport - Vessel traffic (mar_tf)
Maritime transport - data aggregated at standard regional levels (NUTS) (mar_rg)

eurostat

Archive Agriculture, environment, energy and transport statistics

1167

Dedicated section
• Transport

Methodology / Metadata
• Maritime transport (ESMS metadata file - mar_esms)

Source data for tables, figures and maps on this page (MS Excel)
• Download Excel file

Other information
• Illustrated Glossary for Transport Statistics - 4th edition
• Commission Decision 2008/861/EC of 29 October 2008 on rules for implementing Council Directive
95/64/EC (notified under document number C(2008) 6203) (Codified version)
• Directive 2009/42/EC of 6 May 2009 on statistical returns in respect of carriage of goods and passengers
by sea (Recast)
• Commission Decision 2010/216/EC of 14 April amending Directive 2009/42/EC
• Regulation 1090/2010 of 24 November 2010 amending Directive 2009/42/EC

See also
• Coastal region statistics
• Freight transport statistics
• Maritime ports freight and passenger statistics
• Maritime transport of goods - quarterly data
• Passenger transport statistics
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Railway passenger transport statistics - quarterly
and annual data
Data from October 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article takes a look at recent annual and quarterly statistics on rail passenger transport in the European
Union (EU) . After a period of sustained growth, rail transport performance in passenger-kilometres started to
be affected by the economic crisis at the beginning of 2009. Rail passenger transport nevertheless remained less
affected than rail freight transport , and registered a slight recovery during 2010 and 2011.
An overview of the railway passenger transport statistics can be found in Railway passenger transport statistics
overview .

Figure 1: Quarterly evolution of rail passenger transport performance at EU-27 level*(million passengerkilometres) Source: Eurostat (rail_pa_quartal)

Table 1: Quarterly evolution of rail passenger transport performance(million passenger-kilometres) Source:
Eurostat (rail_pa_quartal)
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Table 2: Evolution of rail passenger transport between 2010 and 2011(thousand passengers) Source: Eurostat
(rail_pa_typepas) (annual data) (rail_pa_quartal) (quarterly data)

Main statistical findings
Passenger transport performance by rail continued to slowly recover in 2011
Based on quarterly figures, rail passenger transport performance at EU-27 level continued to increase by around
3 billion passenger-kilometres between 2010 and 2011 (+0.7%).
As in 2010, this increase was unevenly distributed over the year: whereas there was a year-to-year rise in
rail passenger transport performance in the first three quarters of 2011 (+1.7% in the first quarter, +0.6% in
the second quarter and +0.8% in the third quarter compared to the same quarters of the previous year), rail
passenger transport performance slightly decreased during the last quarter (-0.1%).
In 2011, rail transport remained affected by the economic crisis
Although rail passenger transport at EU-27 level has recorded an increase in 2011 compared to 2010, many
Member States have recorded a decrease over the same period. Within the European Union, the highest decreases can be observed in Italy (-10.4%) followed by Greece (-3.7%, after a decline of 11.0% in 2010). In
contrast, the total number of rail passengers in Lithuania started to recover, increasing by 8.7%. The United
Kingdom has confirmed its ascendant trend in 2011 with an increase of 7.2%, following a rise of 7.4% in 2010.
Outside the EU-27, Croatia has confirmed the declining trend observed in 2010 with a fall of 28.2% in rail
passenger transport in 2011, contrasting with the 6.0% rise recorded in Switzerland over the same period.
Focusing on the share between national and international transport, national transport is always predominant,
representing more than 90% of the total transport for each country in 2011. The only exception is Luxembourg,
where international transport represented 29% of the total passenger transport by rail.

Data sources and availability
Data availability
The figures presented in this publication have been extracted from Eurostat ’s rail transport database. It
includes rail transport statistics from the Member States, collected according to Regulation 91/2003 . The
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transport of passengers by metro, tram and/or light rail is excluded. The data presented are included in Eurostat’s dissemination database (reference tables are provided under each table and graph).
Country-specific notes - country characteristics of data availability (see country codes )

• BG 2008 data are confidential
• CY No railways transport
• MT No railways transport
• SE Transit data are included in the total transport figures
• LI Quarterly data not available; Liechtenstein provides rail transport data under simplified reporting only
Methodology
The various elements present data collected under the detailed and simplified reporting systems. Simplified
reporting is an alternative to normal detailed reporting for undertakings for which the annual total performance
of freight transport is less than 500 million tonne-kilometres. Quarterly figures are only collected under detailed
reporting.
Figure 1 and Table 1 are based on detailed reporting only (quarterly data) while Table 2 combines both
simplified and detailed reporting statistics.
Quarterly data are confidential for France (Q32010 onwards), Luxembourg (Q1 and Q22011) and Austria
(Q12010 onwards). For comparability purposes at EU-27 level, the most recent data available for the corresponding quarter have been used for these countries to estimate the quarterly EU totals for 2010 and 2011 in
Figure 1.
Railway lines in Liechtenstein are operated by ÖBB (Austria) and statistics are reported by Austrian authorities under simplified reporting.
Symbols

Context
The content of this statistical article is based on data collected within the framework of the EU rail transport
statistics Regulation 91/2003 on rail transport statistics.
The basic legal act was amended by Commission Regulation 1192/2003 on rail transport statistics.

Further Eurostat information
Publications
• Railway passenger transport decreased slightly at the beginning of 2009 - Statistics in focus 15/2010
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• Illustrated Glossary for Transport Statistics - 4th Edition

Main tables
• Railway transport (t_rail)
Rail transport of passengers (ttr00015)

Database
• Transport , see:
Railway transport (rail)
Railway transport measurement - passengers (rail_pa)

Dedicated section
• Transport

Methodology / Metadata
• Railway transport measurement - passengers (ESMS metadata file - rail_pa_esms)
• Illustrated glossary for transport statistics - 4th edition

Other information
• Regulation 91/2003 of 16 December 2002 on rail transport statistics
• Regulation 1192/2003 of 3 July 2003 amending Regulation 91/2003 on rail transport statistics

See also
• Passenger transport statistics
• Railway freight transport statistics
• Transport modal breakdown
• Railway passenger transport statistics overview
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Railway passenger transport statistics overview
Data from January 2010. Most recent data: Further Eurostat information, Main tables and Database .
This article takes a look at recent statistics on rail passenger transport in the European Union (EU) . After
a period of sustained growth, rail transport performance in passenger-kilometres started to be affected by the
economic crisis at the beginning of 2009. Rail passenger transport nevertheless remained less affected than rail
freight transport .
More information on railway passenger transport can be found in Railway passenger transport statistics quarterly and annual data ,discussing the latest data available.

Figure 1: Quarterly evolution of the number of passenger-kilometres and the passenger trip average length (in
kilometres in the European Union between 2005 and 2009 Eurostat (rail_pa_quartal)
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Figure 2: National disparities in the evolution of rail passenger transport between the same quarter (2006 2007
and 2007 2008 evolutions, based on passenger-kilometre figures) Eurostat (rail_pa_quartal)
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Figure 3: Rail passenger transport in 2008 (in billion passenger-kilometres Eurostat (rail_pa_quartal)

Figure 4: Growth in rail transport by country based on passenger-kilometres), 2007 to 2008 Eurostat
(rail_pa_quartal)
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Table 1: Quarterly rail passenger transport in 2008 and 2009 (in million passenger-kilometres) Eurostat
(rail_pa_quartal)

Main statistical findings
Passenger transport performance decreased at the beginning of 2009
In 2008, 405 billion passenger-kilometres were registered in the European Union (excluding Bulgaria), a 4.2%
growth compared to 2007. This was higher than the average annual growth of 3.1% observed at EU level over
the period 2004-2008.
During the first quarter of 2009, the number of passenger-kilometres started to decrease, with a loss of 1.5%
compared to the same quarter in 2008.
After a period of stability, passenger use of railway transport changed slightly during the second quarter of
2008. The average length of passenger trip, which had stayed very constant between 2005 and 2007, dropped
by 2% from the second quarter of 2007 to the same quarter in 2008 (53.3 kilometres in 2008 against 54.2 in 2007).
The development of passenger transport performance (expressed in passenger-kilometres) varies from country to country, and different patterns apply at EU level over the period considered (Figure 2). Although
quarterly transport performance in the EU was higher throughout 2008 than in 2007, huge contrasts appear
when focusing on the development at country level.
Focusing on growth in 2006-2007 and 2007-2008, Hungary and Greece each recorded the largest decrease among
the Member States for three of the eight quarters considered. For Hungary this can mainly be explained by
a decision taken by Hungary in March 2007 as part of a broader economic restriction package to suspend the
service on 14 regional lines (representing a total length of 474 kilometres).
Concerning Greece, comparing the first, third and fourth quarters in 2008 with the corresponding quarters
in 2007 shows that this country recorded the largest decrease (-8.0% for the first quarter, -20.7% for the third
quarter and -19.8% for the fourth quarter).
In contrast, Spain registered three of the four largest quarterly growths between 2007 and 2008, with the
extension of the high-speed service from Madrid to Barcelona in 2008 being responsible for most of this significant increase.
The impressive growth observed for Ireland during the second quarter of 2007 is due to the increased frequency of service on the Cork-Dublin line (one of the principal and longest routes in the country) and the
modernisation of the fleet operating this route.
Passenger transport performance is especially concentrated within a limited number of EU countries (France,
Germany, the United Kingdom and Italy - see Figure 3). Meanwhile, considering transport performance in
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relation to the total length of the railway network drastically modifies the top countries: the Netherlands is
by far the country with the highest transport performance per kilometre of railway lines (with 5.7 million
passenger-kilometres per kilometre of line), ahead of the United Kingdom (3.3) and Belgium (3.1).
A large majority of the reporting countries recorded increases in rail passenger performance between 2007
and 2008. Within the top-10 Member States in terms of number of passenger-kilometres, only Italy registered
a decrease between 2007 and 2008 (-0.5%).
In 2008, the third quarter was the busiest at EU level in terms of passenger performance (see Table 1). This has
to be seen in connection with the summer holiday period, particularly in countries with high railway transport
volumes.
However, on examining the individual country profiles, it should be noted that the peak quarter is different for most of the Member States. For 9 countries, the peak quarter is actually the fourth quarter, and for 5
Member States, it is the second quarter.
Focusing on annual changes, the impact of the economic crisis is clearly reflected in the figures available for the
beginning of 2009, with 16 Member States showing a reduction in the number of passenger-kilometres between
the first quarter of 2008 and the same quarter of 2009 (out of the 22 Member States for which this information
is available). The strongest declines were registered in Romania (-12%) and in Ireland (-11%). Regarding the
Candidate countries , Croatia recorded a 1.3% growth between the first quarters of 2008 and 2009 respectively
while Turkey registered a decline of 4.5% over the same period. Among EFTA countries, Switzerland recorded
a constant increase in passenger transport while Norway registered declines for each of the three first quarters
of 2009.

Data sources and availability
The statistical article is based on detailed reporting data only. Data from Bulgaria are not included until 2008
due to confidentiality issues.
Data availability
The figures presented in this publication have been extracted from Eurostat’s rail transport database 10th
of January 2010. It includes rail transport statistics from the Member States, collected according to Regulation
91/2003 . The transport of passengers by metro, tram and/or light rail is excluded. The data presented are
included in Eurostat’s dissemination database (reference tables are provided under each table and graph).
Country-specific notes - country characteristics of data availability
(see country codes )

• BG Data up to 2008 are confidential
• CY No railways transport
• MT No railways transport
• SI Before 2008, transit passengers are included in quarterly statistics on total passenger transport
• SE Transit data are included in the total transport figures.
• LI Quarterly data not available; Liechtenstein provides rail transport data under simplified reporting only.
Methodology
The article is based on quarterly data collected under the so-called ’detailed’ reporting. It is due to long
deadline (14 months) for providing final annual passenger data to Eurostat. As a consequence, all the annual
figures presented in the tables and graphs are derived from quarterly data as well.
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For data availability and comparability reasons, ’simplified” reporting is not included in the elements. Simplified
reporting is an alternative to the normal detailed reporting for undertakings whose total transport performance
is less than 200 million passenger-kilometres during the reference year.
Unlike detailed reporting, only total transport is available from simplified reporting.
As a consequence, for countries which use simplified reporting as an alternative for small railway undertakings, quarterly and annual data presented in this publication are underestimated (’smaller’ undertakings are
not included). However this is not the case for the following countries: BE, CZ, DE, EE, IE, EL, FR, LV, LT,
LU, PL, PT, SI, SK, FI, SE, UK, HR, TR, CH (since 2005) and HU (since 2007).
Definitions of various kinds of rail transport
All the definitions used are taken from Regulation 1192/2003 .
Total rail transport includes national and international transport, where international transport covers passengers embarked and disembarked in the reporting country. Transit is not covered by the scope of the data
collection.
Passenger-kilometres by rail is a unit of measure of passenger transport which represents the transport
of one passenger by rail over a distance of one kilometre. Only the distance on the national territory of the
reporting country is taken into account.
Passenger average trip length on national territory is the passenger-km performance divided by the
number of passengers, expressed in kilometres.
Symbols

Context
An efficient and well-functioning passenger and freight transport system is vital for EU enterprises and inhabitants. The EU’s transport policy aims to foster clean, safe and efficient travel throughout Europe, underpinning
the internal market for goods (transferring goods between their place of production and consumption) and the
right of citizens to travel freely throughout the Union (for work or for pleasure).

Further Eurostat information
Publications
• Railway passenger transport decreased slightly at the beginning of 2009 - Statistics in focus 15/2010

Main tables
• Railway transport (t_rail)
Total length of railway lines (ttr00003)
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Rail transport of passengers (ttr00015)
Goods transport by rail (ttr00006)

Database
• Transport , see:
Railway transport (rail)
Railway transport measurement - passengers (rail_pa)

Dedicated section
• Transport

Methodology / Metadata
• Railway transport measurement - passengers (ESMS metadata file - rail_pa_esms)
• Illustrated glossary for transport statistics - 4th edition

Other information
• Regulation 91/2003 of 16 December 2002 on rail transport statistics
• Regulation 1192/2003 of 3 July 2003 amending Regulation 91/2003 on rail transport statistics

See also
• Passenger transport statistics
• Railway freight transport statistics
• Railway passenger transport statistics - quarterly and annual data
• Transport modal breakdown
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Railway safety statistics
Data from October 2012, most recent data: Further Eurostat information, Main tables and Database .
This article takes a look at recent annual statistics on rail transport accidents in the European Union (EU) .
Safety in rail transport steadily enhances over the years: in 2011, the number of accidents has decreased compared to 2010 (-2.3%) and the number of victims has also significantly declined over the same period (-10.1%).

Figure 1: Number of persons killed in railway accidents, 2010-2011 Source: Eurostat (rail_ac_catvict)

Main statistical findings

Table 1: Number of persons killed and injured by type of accident and category of persons in EU-27, 2011
Source: Eurostat (rail_ac_catvict)
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Table 2: Rail traffic performance (detailed reporting) and number of significant accidents in EU-27, 2011 Source:
Eurostat (rail_ac_catnmbr) (rail_ac_catvict) (rail_go_quartal) (rail_pa_quartal)
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Table 3: Fatalities by category of persons, 2011 Source: Eurostat (rail_ac_catvict)
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Table 4: Fatalities by type of accident, 2011 Source: Eurostat (rail_ac_catvict)

Figure 2: Train passengers killed per billion passenger-km, 2010-2011 Source: Eurostat (rail_ac_catvict)
(rail_pa_total) (rail_pa_quartal)
In 2011, there were 2325 persons killed or seriously injured in railway accidents in the EU-27 , around 10.1% less
than in 2010. Suicides are in principle excluded from these statistics, but not all Member States can identify
them in the statistics sent to Eurostat .
A total of around 2685 significant train accidents were registered in the EU-27 in 2011, representing a decrease of 2.3% compared to 2010: this is in line with the regular declining trend observed since 2004.

Three Member States responsible for almost half of the victims in the EU-27 To measure

the relative safety of rail transport, the number of accidents and the related number of victims have to be linked
to traffic performance (expressed in passenger-kilometres and tonne-kilometres ).
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In absolute terms, three countries accounted for 48% of all rail victims registered in the EU-27 in 2011, namely
Poland, Germany and Romania. The picture is different when considering the average number of persons killed
or injured per accident. The high ratio recorded by Luxembourg (2 persons killed or injured per accident) is not
significant due to the very low number of accidents (only one accident). The rates observed in Slovenia (1.5)
and to a lesser extent, in Romania (1.2) are clearly above the EU-27 average (0.9) which remained relatively
stable compared to 2010. For all EFTA countries and Candidate countries this ratio is below the EU average
with the exception of Croatia (1.2) and Turkey (1.0).
When analysing the relation between passenger transport performance and rail safety using the number of
passengers killed per passenger-kilometre, five countries record ratios of more than three times the EU-27 average (0.11 passengers killed per billion passenger-kilometres). This group of Member States is made up of the
Czech Republic (0.74), Poland (0.57), Bulgaria (0.49) Slovakia (0.41) and Hungary (0.39). Out of the EFTA
and Candidate countries, Turkey registers the highest ratio, with 0.17 passengers killed per billion passengerkilometres in 2011.
Ireland and Liechtenstein are the only countries for which no victim (killed or injured persons) was reported in
2011.

Two types of accident caused more than 98% of fatalities For all participating countries, the

most common types of accident with victims are accidents caused by rolling stock in motion and those happening at level-crossings. In 2011, these two categories represented 92.9% of the total amount of victims and 98.2%
of the fatalities.
Only a minority (16.4%) of rail accident victims in the EU-27 were actually passengers travelling on trains or
railway employees. The majority, the remaining 83.6%, was constituted of ’other persons’ (e.g.: level-crossing
users or unauthorised persons on railway premises). However, several types of accidents are especially serious
for passengers and employees: this is the case for derailments (100% of the fatalities caused by this type of
accident were registered among passengers and employees in 2011) as well as for collisions (80%).
At country level, 327 fatalities were registered in Poland, 152 in Germany and 100 in Romania. For these
countries, the majority of victims were linked to accidents caused by ’rolling stock in motion’ (80% for Poland,
78% for Romania and 68% for Germany).
Within the European Union, the highest share of fatalities due to collisions in the total number of fatalities was recorded in Finland (20%), followed by Germany (7%).
At EU-27 level, only 4 persons lost their lives in 2011 in accidents due to derailments: 2 in Poland, 1 in
the Czech Republic and 1 in France. No person died due to fire in rolling stock.

Low number of fatalities per billion passenger-kilometres As the number of passengers killed in

rail accidents is very low each year, it is important to keep in mind that one single accident - or even one single
victim - can have a big impact when comparing countries or the annual number of passengers killed per billion
passenger-kilometres.
The Czech Republic registered the highest ratio in 2011 (0.74passengers killed per billion passenger-kilometres)
ahead of Poland (0.57): all the other reporting countries recorded a ratio under 0.50 in 2011. For a majority of
countries, this indicator improved or remained constant between 2010 and 2011.

Data sources and availability
Data availability The figures presented in this publication have been extracted from the Eurostat rail
transport database on 09/10/2012. It includes the statistics on rail accidents in the Member States, EFTA
and Candidate countries, collected according to the Regulation 91/2003 . Please note that all accidents are
significant accidents.
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Country-specific notes - country characteristics of data availability
(see country codes )

• Cyprus: No railway transport
• Malta: No railway transport
Methodology
Table2 and Figure 2: quarterly transport performance data have to be provided only by the railway undertakings covered by so called detailed reporting (transport performance above the thresholds set in the Regulation –
500 million tonne-km or 200 million passenger-km). Railway undertakings which are below the thresholds may
be included either in the detailed reporting or in the simplified reporting. It means that quarterly transport
performance figures do not include smaller undertakings under simplified reporting. On the other hand, the
2010 annual data used when quarterly data for 2011 are not available (in italics) cover undertakings under
detailed reporting and undertakings under simplified reporting.
Definitions
Definitions presented here are those of the Regulation n°1192/2003 (EC) of 3 July 2003 amending Regulation (EC) No91/2003 of the European Parliament and of the Council on rail transport statistics.

• Significant accident
Any accident involving at least one rail vehicle in motion, resulting in at least one killed or seriously injured
person, or in significant damage to stock, track, other installations or environment, or extensive disruptions to
traffic. Accidents in workshops, warehouses and depots are excluded.

• Significant damage to stock, track, other installations or environment
This means damage that is equivalent to EUR 150000 or more.

• Serious injury accident
Any accident involving at least one rail vehicle in motion, resulting in at least one killed or seriously injured
person. Accidents in workshops, warehouses and depots are excluded.

• Level crossing accident
Any accident at level crossings involving at least one railway vehicle and one or more road vehicles, other users
of the road such as pedestrians or other objects temporarily present at or near the track.

• Accident to persons caused by rolling stock in motion
Any accident to one or more persons that are either hit by a railway vehicle or part of it or hit by an object
detached from the vehicle. Persons that fall from railway vehicles are included, as well as persons that fall or
are hit by loose objects when travelling on-board vehicles.

• Person killed (Fatality)
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:

not available

-

not applicable

0

actual zero or very negligible transport

c

confidential data

Any person killed immediately or dying within 30 days as a result of an accident, excluding suicides. It includes
passengers, employees and others persons specified or unspecified person involved in a rail injury accident.

• Person seriously injured
Any person injured who was hospitalised for more than 24 hours as a result of an accident, excluding attempted
suicides.

• Rail passenger
Any person, excluding members of the train crew, who makes a trip by rail. For accident statistics, passengers
trying to embark/disembark onto/from a moving train are included.

• Others
As a category of victim, "others" includes, for example, level crossing users and trespassers.
Symbols

Context
The content of this statistical article is based on data collected within the framework of the EU rail transport
statistics Regulation 91/2003 on rail transport statistics.
The basic legal act was amended by Commission Regulation 1192/2003 on rail transport statistics.

Further Eurostat information
Publications
• Strong recovery in rail freight transport performance in the first nine months of 2010 - Statistics in focus
10/2012
• The fall in rail freight transport performance slowed down towards the end of 2009 - Statistics in focus
11/2011
• Goods transport by rail declining by the end of 2008 - Statistics in focus 19/2010
• Railway passenger transport decreased slightly at the beginning of 2009 - Statistics in focus 15/2010
• Rail transport accidents decreasing in 2007 - Statistics in focus 52/2009
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Main tables
• Transport , see:
Railway transport (t_rail)
Rail transport of passengers (ttr00015)

Database
• Transport , see:
Railway transport (rail)
Railway transport measurement - passengers (rail_pa)
Railway transport - accidents (rail_ac)

Dedicated section
• Transport

Methodology / Metadata
• Railway transport - accidents (ESMS metadata file - rail_ac_esms)
• Illustrated glossary for transport statistics - 4th edition

Other information
• Regulation 91/2003 of the European Parliament and of the Council of 16 December 2002 on rail transport
statistics
• Regulation 1192/2003 of 3 July 2003 amending Regulation 91/2003 on rail transport statistics

See also
• Passenger transport statistics
• Railway freight transport statistics
• Railway passenger transport statistics overview
• Railway passenger transport statistics - quarterly and annual data
• Road safety statistics at regional level
• Transport accident statistics
• Transport modal breakdown
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Competitiveness in EU road freight transport
Data from July 2010, most recent data: Further Eurostat information, Main tables and Database .
This article analyses the competitiveness in European Union (EU) road goods transport by looking into Member
States’ performance in international road freight, their respective shares in total EU cross-trade and cabotage
markets as well as their average annual turnover per employee in transport sector in the light of differences
between countries’ personnel costs, investment efforts and the age structure of their vehicle fleets.
At the same time, the article also examines the impact of the current global economic crisis on both national and international EU road freight transport in terms of fluctuations in total tonne-kilometres (tkm) and
output prices.

Figure 1: Evolution of hire or reward road freight transport (in tkm) and output prices for freight transport by
road and removal services (NACE H494) in the EU-27 , base index 2006 = 100

Main statistical findings
Is the crisis over in the road freight transport sector?

Highlights
• European road freight’s decline is levelling off. However, in the fourth quarter of 2009, it remained 3%
below its level in the corresponding quarter in 2008 for national transport and 2% down for international
transport.
• Road freight prices have been under pressure since peaking in the third quarter of 2008. In the fourth
quarter of 2009, they were 2% below their level in the corresponding quarter of 2008.
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Figure 2: Share of national and international Share of national and international transport in hire or reward
road freight transport, 2008 -% in tkm
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Table 1: Structural business statistics for road freight transport enterprises (NACE I6024), 2007

Figure 3: Evolution of turnover, number of persons employed and tkm performed in the EU-27 road freight
transport (NACE I6024), base index 2003=100
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Figure 4: Personnel costs and investment in road freight transport enterprises (NACE I6024),average values for
the period 2005 to 2007 - thousand euro

Figure 5: Share of age categories in road freight transport vehicle fleet, 2008 -% of total vkm

Figure 6: Cross-trade transport performed for hire or reward - million tkm
• A number of new Member States invested heavily in road freight transport in 2005-2007.
• Turnover and employment continued their growth in 2008.
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• New Member States tightened their grip on the European cross-trade market in 2008. Poland accounted
for 23% of the EU total cross-trade,followed by the Czech Republic and Slovakia with 9% each.
• Hauliers in Germany, Luxembourg and the Netherlands were the cabotage leaders. However, hauliers in
the new Member States increased their share of the cabotage market.
• Cabotage also began to creep into the transport markets of some of the new Member States.

International traffic: Luxembourg’s speciality
Figure 2 illustrates the relative importance of international and national road freight transport for the hauliers of
the reporting countries. For some countries, international freight is of little importance to its road freight sector.
This is particularly true for those on the periphery, such as the UK and Cyprus, where 98% of hire and reward
work is national traffic in both cases, as well as for Sweden and Finland where 90% or more of hire and reward
is national traffic. For Italy, the geography of the country, a long peninsula contributing to the importance
of national road freight movements, is part of the explanation. In contrast, the position of France as a main
transit link between important countries makes it harder to explain why international traffic is such a small
element within its total. The low share may possibly reflect the competitiveness of the French road freight sector.
However, there are other countries where the situation is reversed and international hire and reward work
accounts for 80% or more of the total, including Latvia, Lithuania, Luxembourg, Slovakia and Slovenia. For
the Baltic States , their role as gateways to the important Russian market helps to explain the importance of
international traffic. For Luxembourg, its position at the crossroads of Europe and also its small size meam
that its road freight industry is dependent on international hire and reward work. Similar arguments may apply
to Slovenia and Slovakia. The competitiveness of their road freight companies is likely to be an additional factor.
Among the other major economies, for Germany and Spain, national transport accounts for about three quarters
of the total. In contrast, national transport represents a little over a third of Polish hire and reward transport.
As with Slovenia and Slovakia, this may be a reflection of the competitiveness of the Polish transport sector.

Heavy investment by some of the new Member States
The European road freight transport industry was dominated by the major economies - Spain, France, Italy, the
UK and Germany, in terms of the number of companies, turnover, employment and investment. However, the
share of German road freight is less than expected, given Germany’s weight in the overall European economy.
Major German non-transport companies tend to undertake more transport on “own account” than their counterparts in other larger Member States. This leaves scope for expansion in the German road freight industry.
A second issue is the continuing divide between the EU-15 and the 12 new members making up the EU-27 .
Generally, for the key indicators, turnover per person employed and average personnel costs, the new Member
States are below those of the EU-15 members.
Slovenia’s turnover per employee, however, as well as Cyprus’ average personnel costs provide some challenge to
this broad assumption.Many of the new Member States invested more per employee than some EU-15 countries.
Bulgaria, Latvia, Romania, Slovenia and Slovakia were investing at levels comparable to or above the EU-15
figures.
Looking at developments over time, turnover and employment in the European road freight industry have
shown a sustained rise between 2003 and 2008, with turnover growing the fastest. Its growth resulted from the
increase of both volume and prices (see Figure 1). Up to 2007, tonne-kilometres (tkm) followed a similar stable
growth path, but suffered a downturn in 2008 as the impact of the wider economic crisis began to be felt.
The earlier discussion of investment performance is taken further in Figure 4. Here, investment is shown
against personnel costs for each of the countries over the period from 2005 to 2007. A wide spectrum of outcomes can be seen. For example, Sweden has high investment and high personnel costs, while Greece has low
investment and fairly low personnel costs. It seems intuitively reasonable to assume that this pairing of high
personnel costs and high investment is sensible and may reflect willingness to invest in order to achieve some
labour savings. In the Figure, the countries have been divided into three main groups. The pattern described
above would apply very clearly to the main group of countries (labelled 1) where a strong correlation between the
levels of personnel costs and investment is apparent. This group covers the EU-15 members, Cyprus and Norway.

eurostat

Archive Agriculture, environment, energy and transport statistics

1192

The second group is clearly detached from the first one and comprises countries with very low personnel costs
and low investment. This is perhaps an even more explicit illustration of the intuitive pattern outlined above.
Included here are Estonia, Lithuania, Hungary and Poland.
The third group is more surprising, since it combines low personnel costs with high levels of investment, which
are exceptionally high in the case of Slovenia. Other countries in this group are Bulgaria, Latvia, Portugal,
Romania and Slovakia. As Figure 5 illustrates, all of these countries, except for Slovenia and Latvia, had relatively old vehicle fleets in 2008. It may therefore be that they are all making a major effort to upgrade their
vehicle fleet and the associated equipment to make up some ground on the more advanced countries. It may
also reflect an awareness that more modern vehicles may be necessary to compete in some specialised markets
which have opened up with membership of the EU. This may apply particularly to the two newest members
- Bulgaria and Romania. The investment effort apparent here may be intended to remedy this situation and
it has already paid off for Latvia and Slovenia. However, in Group 2, Poland, for example, shares the problem of a relatively old vehicle fleet but this did not translate into higher investment over the period 2005 to 2007.
Figure 5 shows the age of the road transport vehicle fleet in each country as percentage of the total vehiclekilometres (vkm) travelled in 2008. One key indicator to summarise the graph is the percentage of vkm
undertaken by vehicles 5-year-old or newer. For the EU-27, this indicator is 65%. Eight countries achieved a
score of 75% or more: Luxembourg, Germany, Denmark, Ireland, the UK, Austria, France and Norway. Of
these, the percentage of vkm undertaken by vehicles 5-year-old or newer was 86% in Luxembourg and 79%
in Germany and Denmark, representing a very intensive use of very modern vehicles. At the other extreme,
in eight countries less than half the vkm were undertaken by vehicles 5-year-old or newer. Indeed, in three
countries, Portugal, Bulgaria and Greece, less than 40% of total vkm used such “young” vehicles.

New Member States tighten their grip on the cross-trade market
Figure 6 shows the cross-trade performed by hauliers in each country in 2008 compared to 2006. The pattern
which emerges illustrates clearly that the new Member States, following accession, have experienced a substantial increase in their shares of the cross-trade transport market. Poland has become the dominant player in
this market with a 23% share of the EU total. The Czech Republic and Slovakia are also strong players with
9% and Lithuania has 8% - just a fraction more than Germany, the largest established country. Leaving aside
Cyprus and Malta, all new Member States have been gaining ground in this market since 2006, as they become
a more established and better known option.
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Increasing competition in the cabotage market

Table 2: Cabotage transport - million tkm
Table 2 shows the amount of cabotage undertaken by the hauliers of each country and the amount that takes
place in each country for 2004, 2006 and 2008. The hauliers of three countries, Germany, Luxembourg and the
Netherlands took nearly half of this market, but the newer Member States all saw significant growth between
2004 and 2008. Poland especially took a substantial share, though it remains well short of the levels the three
leaders achieved. Among the other new Member States, Slovenia and Slovakia both increased their performance
nearly threefold between 2004 and 2008 with the Czech Republic matching them in 2008 after recovering from
a very low level in 2004. Estonia more than tripled its performance over the same four years. In terms of the
cabotage performed within each country, France had by far and away the largest amount, followed by Germany
at some distance with the UK further behind. However, while France has seen the level of cabotage increase
since 2004, Germany and the UK have seen falls. The general tendency has been for cabotage to increase, with
substantial rises since 2004 for Finland, the Czech Republic, Greece, Sweden and Denmark. As the table shows,
even the newer Member States saw rises in cabotage performed in their country. Overall, this is a healthy sign
of growing competition in an important and newly opened market area.

Data sources and availability
Many of the data presented in thisarticle were collected in the framework of Regulation 1172/98 on statistical
returns in respect of the carriage of goods by road. These data are based on sample surveys carried out in the
reporting countries, i.e. EU Member States and Norway, and record the road goods transport undertaken by
vehicles registered in these countries.

• Italy: As road transport data for 2008 have not yet been reported, 2007 data have been used.
• Malta: Since 2004, Malta has not reported any road transport data.
• United Kingdom: As road transport data for 2008 have not yet been reported, 2007 data have been
used. Provisional data was used for 2008 in Table 2.
• EU-27 totals calculated in this publication refer to the transport or SBS data reported by the 27 Member
States excluding Malta which is not reporting road freight statistics and SBS data.
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Structural business statistics
Data for Table 1, Figure 3 and Figure 4 have been extracted from the Eurostat dissemination database, Domain
’Industry, trade and services/SBS’, table ’Annual detailed enterprise statistics on services (Annex 1) - (Nace:
H, I, J and K)’ and table ’Preliminary results on services, main indicators (NACE Rev.2)’.
Short-term statistics
Output price data for Figure 1 have been extracted from Eurostat dissemination database, Domain ’Industry, trade and services/STS’, table ’Service producer prices index - quarterly data - (2006=100)’.

Context
Economic activity
The economic activity considered here is the main economic activity of the business. Since 2008, it is reported according to NACE rev. 2, and road freight transport corresponds, in this publication, to the group
H494 ’Freight transport by road and removal services’. Previous reference years are reported according to NACE
rev 1.1 and correspond to the class I6024 ’Freight transport by road’.
Cabotage
Cabotage performed by each country sums up the cabotage performed by the hauliers of that reporting country
on the territory of all other countries. Cabotage performed in each country sums up the cabotage performed
on the territory of that country by hauliers from all other reporting countries.
Age of vehicle
Length of time after the first registration of a goods road vehicle, irrespective of the registering country. If
the year of first registration is not known, the year of manufacture is used as a proxy. Some countries might
apply age thresholds for their sampling frame and thus exclude oldest vehicles (e.g. over 20 years old) from the
survey.
Number of enterprises
Is a count of the number of enterprises registered in the business register. Dormant units are excluded. This
statistic should include all units active during at least a part of the reference period.
Number of persons employed
is defined as the total number of persons who work in the observation unit (inclusive of working owners,
partners working regularly in the unit and unpaid family workers), as well as persons who work outside the unit
who belong to it and are paid by it (e.g. sales representatives, delivery personnel, repair and maintenance teams).
Average personnel costs
represent personnel costs per employees. The number of employees is defined as those persons who work for an
employer and who have a contract of employment and receive compensation in the form of wages, salaries, fees,
gratuities, piecework pay or remuneration in kind (it is part of the number of persons employed).
Output prices (producer prices)
Total output price index for an economic activity measures the average price development of all goods and
related services resulting from that activity and sold inside and outside of the domestic market.
Country codes used in this article.
Signs used in tables.
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• ’-’ = not applicable
• ’:’= not available
• ’c’ = confidential

Further Eurostat information
Publications
• Panorama of transport

Database
Transport , see:

• Summary of quarterly road freight transport by type of operation and type of transport (road_go_tq_tott)
• Summary of annual road freight transport by type of operation and type of transport (road_go_ta_tott)
• Annual road freight transport, by age of vehicle (road_go_ta_agev)
• Road cabotage transport by country in which cabotage takes place (road_go_ca_c)
Short-term business statistics , see:

• Service producer prices index - quarterly data (sts_sepp_q)
Structural business statistics , see:

• Annual detailed enterprise statistics on services (sbs_na_1a_se)
• Preliminary results on services, main indicators (sbs_sc_r2preli)

Dedicated section
• Transport

Methodology /Metadata
• Glossary for transport statistics - Third edition (PDF)
• Metadata of Road Freight Transport Statistics
• Metadata of Structural Business Statistics
• Metadata of Short Term Statistics

Other information
• For further information, please contact: ESTAT-ROAD-DATA@ec.europa.eu
• Regulation 1172/98 of 25 May 1998 on statistical returns in respect of the carriage of goods by road

See also
• Freight transport statistics
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Road freight transport statistics
Data from December 2011. Most recent data: Further Eurostat information, Main tables and Database .
This article presents the main trends in road freight transport up to 2010 in the European Union (EU) . The
analysis is carried out for national, international, cross-trade as well as cabotage transport.

Figure 1: EU-27 quarterly road freight transport (billion tkm), 2004-2011Source: Eurostat (road_go_tq_tott)

Main statistical findings

Table 1: Road freight transport by type of operation (million tkm), 2009-2010Source:
(road_go_ta_tott)
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Figure 2: Evolution of EU-27 road freight transport (based on tkm, 2004=100), 2004-2010Source: Eurostat
(road_go_ta_tott)
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Figure 3: Cabotage penetration rate by country in which cabotage takes place (in% based on tkm), 2007,
2010Source: Eurostat (road_go_ta_tott) and (road_go_ca_c)
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Table 2: EU-27 road freight transport by group of goods (NST 2007), 2008-2010 Source:
(road_go_ta_tg)

Eurostat

Figure 4: EU-27 road freight transport by group of goods (NST 2007), 2010Source: Eurostat (road_go_ta_tg)
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Figure 5: Share of countries in total EU-27 transport of dangerous goods, 2010 (% in tkm)Source: Eurostat
(road_go_ta_dg)

Figure 6: Evolution of EU-27 transport of dangerous goods (based on tkm, 2004=100) 2004-2010Source: Eurostat (road_go_ta_dg)
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Figure 7: EU-27 road freight transport by age of vehicle (% of tkm), 2004, 2007, 2010Source: Eurostat
(road_go_ta_agev)

Figure 8: Road freight transport by economic activity (NACE rev.2), 2010 (million tkm)Source: Eurostat
(road_go_ta_nace)
Slow recovery in road freight transport in 2010 - Analysis of trends in EU road freight transport
over recent years
A slow recovery in road freight transport continued in 2010 but activity remained below the peak level recorded
in 2007. Cross trade and cabotage transport continued to grow more rapidly than international transport .
Poland confirmed its emergence as a key-player in road freight, particularly for all forms of international transport.
Belgium, France and Denmark have the highest cabotage penetration rates. The top 4 countries, Germany,
Spain, Italy and the UK, accounted for more than half of dangerous goods transport. The combined pressures
of the recession and no tightening of vehicle regulations led to an ageing of the vehicle fleet.

Strong growth in all forms of international transport in 2010
At total transport level, the top six countries in 2010 were Germany, Poland, Spain, France, Italy and the UK.
Overall, the biggest increases in total transport in 2010 were recorded in Latvia (30%), Poland (17%) and the
Czech Republic (15%). Romania (-25%) and Denmark (-11%) recorded the largest falls.
Total international transport rose strongly between 2009 and 2010 but remained below the peak level of 2007.
International transport in the EU-27 was up by 7.3%, cross-trade by 7.7%, while cabotage was 19.3% higher.
The international growth was mainly concentrated in the newer Member States . In contrast, national transport

eurostat

Archive Agriculture, environment, energy and transport statistics

1202

in the EU-27 recorded a rise of a little under 2% between 2009 and 2010.
Poland was among a number of countries to record growth in all categories of transport, confirming its emergence as a key European player in freight transport, with its strength in international transport. Others to
achieve growth across the board were the Czech Republic, Latvia, Slovenia, the UK and two Nordic countries,
Finland and Sweden.
For national transport, the strongest growths in 2010 were recorded by Latvia, nearly 20% and the Czech
Republic and the Netherlands, nearly 10%. In contrast, there were falls of over 40% for Romania, 13% for
Lithuania and 11% for Portugal.
For international transport, there were gains of around 25% for Italy, Latvia, Poland and Finland, while Denmark and Ireland showed falls of 44% and 20% respectively.
In cross-trade, there were gains of 40% or more for the UK (127%), Denmark (64%), Finland (62%), Latvia
(52%), Sweden (46%) and Bulgaria (42%). Norway; Italy and France saw declines in their cross-trade of 83%,
36% and 18% respectively.
In cabotage, there were gains of 50% or more in 2010 for the Czech Republic (50%), Slovakia (51%), Poland
(69%), the UK (98%) and Finland (182%) although this was from a small base. In contrast, Romania and Italy
recorded falls of 29% and 20% respectively (Romanian cabotage transport being very small).
Figure 2 shows the decline of national and international transport at EU level between 2007 and 2009 followed by a partial recovery in 2010, though it remained below the level recorded in 2007. It also shows the
emergence of cross-trade and cabotage as growth points.
Figure 3 shows the development of the cabotage penetration rate between 2007 and 2010 at country level.
The rate is the percentage of cabotage in a country’s total domestic transport (national transport plus cabotage in that country). Most countries recorded an increase in penetration; the exceptions were Spain, Austria,
Slovakia, the UK, Norway and Bulgaria. Belgium was the most heavily penetrated country with over 6% of its
domestic transport undertaken by cabotage. Other countries with high penetration rates were France, Denmark
and Sweden with over 3% and Germany, Luxembourg, Austria and Ireland with over 2%. At the other extreme,
Bulgaria had a penetration rate of 0.03% while Hungary and Slovenia also had very low rates of less than 0.2%.

Evolution of transport by type of goods
Table 2 shows road freight by group of goods for both tonnes and tonne-kilometres . In terms of tonnes,
transport is concentrated in five groups (03, 09, 04, 01, 14), which account for just under 70% of the total. In
tonne-kilometres, transport is less concentrated, with seven groups (04, 01, 09, 03, 08, 06, 18) accounting for
around two-thirds of the total. Comparing 2010 with 2009 for tonnes shows large rises for mail and parcels
(33%) and metals and metal products (13%), though these are both relatively small groups. In terms of tonnekilometres, the same two groups, mail and parcels and metals and metal products, recorded rises of 28% and
11% respectively. For mail and parcels, this performance followed an equally strong year in 2009 and saw its
share of the total reach over 1% of total tonnes and nearly 2% of tonne-kilometres.
For tonnes, there were similar marked upward movements for agricultural products, wood and wood products
and household goods. In contrast, there were consistent decreases in chemicals, furniture and unidentifiable
goods which accounted for 1.7% of total tonnes in 2010, well down on previous years. This suggests some
improvement in the quality of the reporting of data. For tonne-kilometres, wood and wood products recorded
a gentle rise in its share of total transport as did household goods. Textiles and other non-metallic mineral
products showed strong sustained falls in their share of the total.
Figure 4 presents the same data in a different format, comparing shares of the total for each main group
of goods. In terms of tonnes the main groups are mining and quarrying products, non metallic mineral products, food products, products of agriculture and municipal wastes, etc. Quarrying products and municipal
wastes both tend to be transported over short distances so that they, like other non-metallic mineral products
(e.g. glass), figure much less prominently on the tonne-kilometre side. Here, the largest group is food where for
example, there are long movements within Europe from Spain to most other countries. Similar considerations
apply to agricultural products and wood. For chemicals and metal products, the concentration of production
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in a limited number of sites means that they have to be transported over longer distances. Grouped goods, i.e.
mixtures, are likely to be found in containers, which again are likely to travel relatively long distances from the
ports where they arrive.

Share of dangerous goods transport declines
The top six countries, Germany (16%), Spain (15%), Italy (14%), the UK (10%), France (9%) and Poland (7%)
accounted for nearly three quarters of the total transport of dangerous goods with the first four taking more
than half.
Since 2004, the share of dangerous goods in total transport has declined. While transport of flammable liquids
has kept pace with total transport (with the exception of 2007 and 2008), other dangerous goods have fallen
behind, year by year since 2004. Over the period from 2004 to 2010, other dangerous goods transport declined
by 6% compared with a fall of 0.5% for total transport. This trend accelerated in 2010. The outcome is that
total dangerous goods transport, which had been below the curve for total transport from 2005 to 2008, caught
up in 2009, only to fall behind again in 2010.

The European vehicle fleet ages
The combination of the crisis in 2008 and the introduction of the Euro vehicle standards in 2008/2009 has meant
that vehicle replacement has fallen substantially in the past two years. The outcome is that the proportion of
vehicles less than two years old has fallen to 11% in 2010, compared to 19% in 2007 and 17% in 2004.
Correspondingly, the proportion of vehicles aged between 2 years and 5 years was higher in 2010 than in
the earlier years. There has also been a substantial rise in the number of vehicles of more than 9 but less than
15 years old, rising to 9% compared with 7% in the earlier years. Figure 8 shows the proportion of transport
undertaken by economic sector. Transportation and storage accounts for the greatest share in all countries,
ranging from 100% for Cyprus and Liechtenstein to 60% for Greece. In most countries, wholesale and retail
trade come next, ranging up to over 10% in Greece, Romania and Poland.

Data sources and availability
Bulgaria and Romania : While Bulgaria and Romania had no obligation to report prior to their accession
in 2007, they started to report data for the reference year 2006.
Greece : As road transport data for 2010 was not available at drafting time, 2009 data have been used
instead. Meanwhile Greece provided 2010 data which can be consulted at the online source referenced in the
footnotes of each figure/ table.
Hungary : Hungary started to report data on dangerous goods for the reference year 2007.
Malta : Since 2004, Malta has not reported any road transport data.
Liechtenstein : Liechtenstein reports only international road freight.
EU-27 totals calculated in this article refer to road freight transport reported by the 27 Member States
excluding Malta which is not reporting road freight statistics.
Total transport includes national transport, international transport of goods loaded in the reporting countries,
international transport of goods unloaded in the reporting countries, cross-trade and cabotage transport.
International transport loaded and unloaded
International transport as presented in this article is based on goods loaded and unloaded in the reporting
Member States. Double counting is avoided since reporting relates only to resident carriers of the reporting
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countries: the figures sum up the goods transported by resident carriers to all other countries of the world and
the goods brought into the reporting country by resident carriers from all other countries of the world.
Breakdown by goods groups
Starting with the reference year 2008, Regulation 1304/2007 amends Council Regulation (EC) No 1172/98
and establishes NST 2007 as the sole classification for goods carried in road freight transport. Germany still
collects data according to NST/R but reclassifies them according to NST 2007 before the submission to Eurostat
. For detailed information on the NST 2007 classification, please refer to ’ Ramon ’, Eurostat’s Metadata Server.
Dangerous goods
Council Regulation (EC) 1172/98 stipulates the collection of information on different categories of dangerous goods on an obligatory basis. Annex E of the Council Regulation (EC) 1172/98 provides the categories to
be used. As the carriage of dangerous goods by road represents only a small percentage of total road transport
and the data are collected on the basis of sample surveys, the margins of error in any statistics will be substantial. Any figures for the transport of dangerous goods should be treated with caution.
Age of vehicle If the year of first registration is not known, the year of manufacture is used as a proxy.
Some countries might apply age thresholds for their sampling frame and thus exclude oldest vehicles (e.g. over
20 years old) from the survey.
Economic activity The economic activity considered here is the main economic activity of the business
performing the transport of goods. It is reported according to NACE rev. 2.
More detailed data and metadata are available in the Eurostat dissemination database and on CIRCA.
Data availability
The figures presented in this article have been extracted from Eurostat’s free dissemination database and
reflect the state of data availability on the 20/12/2011.
Country codes
In this article :

• 1 billion = 1000000000
• "- "not applicable
• ": "not available

Context
Data presented in thisarticle were collected in the framework of Regulation 1172/98 on statistical returns in
respect of the carriage of goods by road. These data are based on sample surveys carried out in the reporting
countries, i.e. EU Member States, Croatia, Liechtenstein, Norway and Switzerland, and record the road goods
transport undertaken by vehicles registered in these countries.
Reporting countries use their own national surveys for the collection of data based on returns from road hauliers.
The results are micro-data referring to vehicles and their linked journeys providing detailed information on goods
transported. At the European level, common aggregation procedures have been used that might diverge from
national practices. Therefore differences might occur between the figures in this publication and national values. For the distinction between national and international transport, journey related information is used at
the European level, which might cause differences in corresponding values from those countries that are using
goods related information for these statistics.
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Further Eurostat information
Publications
• Slow recovery in road freight transport in 2010 - Statistics in focus 15/2012
• Six years of road freight growth lost to the crisis - Statistics in focus 12/2011
• The fall in rail freight transport performance slowed down towards the end of 2009 - Statistics in focus
11/2011
• Illustrated glossary for transport statistics - 4th edition

Main tables
• Transport , see:
Road transport (t_road)

Database
• Transport , see:
Road transport (road)
Road freight transport measurement (road_go)

Dedicated section
• Transport

Other information
• Regulation 1172/98 of 25 May 1998 on statistical returns in respect of the carriage of goods by road
• Regulation 1304/2007 of 7 November 2007 amending Directive 95/64, Regulation 1172/98, Regulations
91/2003 and 1365/2006 with respect to the establishment of NST 2007 as the unique classification for
transported goods in certain transport modes

Source data for tables and graphs (MS Excel)
• Tables and figures, 2011

See also
• All articles on freight transport
• Inland transport infrastructure at regional level - Motorways
• Road safety statistics at regional level
• Trans-European networks in transport (TEN-T)
• Transport statistics at regional level - Motorway networks
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Road freight transport by journey characteristics
Data from August 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article presents road freight transport in the European Union (EU) regarding the type of transport operation performed. It presents total, national and international transport performed, with a special focus on
international road freight transport. It presents also average loads carried and average distances on which goods
are moved.
Together, this article and both articles ’Road freight transport by vehicle characteristics’ and ’Road freight
transport by type of goods’ present a complete overview of road freight transport in Europe.

Table 1: Total road freight transport, 2006-2011(million tonne-kilometres)Source: Eurostat (road_go_ta_tott)
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Figure 1: Evolution of EU-27 road freight transport, 2006-2011(based on tonne-kilometres, 2006 = 100)Source:
Eurostat (road_go_ta_tott)

Table 2:
National
(road_go_ta_tott)

eurostat

road

freight

transport,

2006-2011(million

tonne-kilometres)Source:
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Table 3: International road freight transport, 2006-2011(million tonne-kilometres)Source:
(road_go_ta_tott)

Eurostat

Figure 2: Share of international transport in total road freight transport, 2008 and 2011(% in tonnekilometres)Source: Eurostat (road_go_ta_tott)
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Figure 3: Share of each Member State in EU-27 total international transport, 2011(% in tonnekilometres)Source: Eurostat (road_go_ta_tott)

Figure 4: Share of cross-trade and cabotage in international transport, 2011(% in tonne-kilometres)Source:
Eurostat (road_go_ta_tott)
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Table 4: Share of international transport in total road freight transport, 2006-2011(% in tonnekilometres)Source: Eurostat (road_go_ta_tott)
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Figure 5: Average loads for total transport, 2011(tonnes)Source: Eurostat (road_go_ta_tott)

Table 5: Average vehicle loads for total transport, 2006-2011(tonnes)Source: Eurostat (road_go_ta_tott)
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Figure 6: Average distance on which goods are carried, 2011(kilometres)Source: Eurostat (road_go_ta_tott)

Table 6: Average distance on which goods are carried for total transport, 2006-2011(kilometres)Source: Eurostat
(road_go_ta_tott)

Main statistical findings
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Road transport by type of operation
Trends in road freight transport
EU-27 road freight transport fell by 1% in 2011 compared with 2010 to a total of around 1 731 billion tonnekilometres .
Table 1 shows that in 2011 most of the Member States showed an increase of their road freight transport
compared with 2010. The biggest increase in road freight transport was observed in Latvia (15%), Lithuania
(11%) and Bulgaria (9%), while the biggest decrease was observed in Greece, Italy (19%) and Cyprus (13%).
Almost no changes were observed in Austria.
Between 2006 and 2010, the highest increase was registered by Poland (62%), Bulgaria (54%) and Slovenia
(36%). Big decreases were observed in Romania (54%), Ireland (42%) and Greece (29%).
EU-27 national road freight transport fell by almost 1% in 2011 compared with 2010. Thirteen Member States
have recorded an increase in national road freight transport, while eleven Member States have recorded a decrease. The highest increase was recorded in Denmark (14%) followed by Luxembourg (13%) and Estonia (12%),
while the highest decrease can be found in Greece (21%), Italy (14%) and Cyprus (13%). Only Belgium showed
a relatively stable evolution.
Unlike 2010 when most of the countries showed a global increase, 2011 shows a mixed situation of Member
States national transport (Table 2).
The importance of national transport at country-level is however very different: in 2011, it accounted for
more than 85% in France, Italy, Cyprus, Finland and Sweden, but less than 25% in Latvia, Lithuania, Luxembourg, Slovenia and Slovakia. Contrary to Cyprus with 98%, Luxembourg had the lowest proportion of national
transport: only 7% of the output of Luxembourg-registered hauliers concerns haulage in their own country. This
can be explained by the small geographical size and location of the country.
EU-27 total international road freight transport fell by almost 2% in 2011 compared to 2010. Over this period,
we can observe a balanced situation, where twelve Member States recorded an increase of their international
transport and twelve Members States recorded a decrease. The highest increase can be observed in Latvia
(18%), Lithuania (12%) and Bulgaria (10%), while the highest decrease can be seen in Italy (43%) followed by
Finland (28%) and Cyprus (14%). A stable evolution was recorded in Sweden.
The importance of international transport at country-level is however very different: in 2011, it accounted
below 15% in France, Italy, Cyprus, Finland and Sweden – countries registering high decreases in their international transport between 2007 and 2011 (except Sweden) – while more than 70% of road freight transport
was international transport in Czech Republic, Estonia, Latvia, Lithuania, Luxembourg, Slovenia and Slovakia.
This is shown in details in Table 4.
Focus on international road freight transport
An important factor in the increase of road freight transport observed up to 2008 is the development observed
in international transport. Indeed, an increase of international transport implies longer distances travelled and
often heavier loads are carried: international transport is usually performed by heavier vehicles, empty journeys
are avoided as much as possible and distances travelled are longer.
In 2011 compared to 2007, an increase in the share of international transport in total road freight transport can
be seen in most of the Member States that joined the EU in 2004 and 2007 (except for Romania). The biggest
increase was recorded in Cyprus (28%) and Spain (18%). On the opposite, in most of the other countries it
has decreased over the same period (see Table 4 for complete data). In particular, an important decrease of
more than 20% of the share of international transport was recorded for four countries between 2007 and 2011:
Denmark (42%), Italy (29%), France (26%) and Germany (24%).
When looking at the evolution of international transport for the EU total, the impact of the increase of a
Member State’s international transport is also linked to the share represented by that Member State in the EU
total international transport. This information is provided in Figure 3. In 2011, Poland continues to have the
highest share in EU international transport (20.9%) and saw its share of international transport growing from
54% in 2006 to 57% in 2011, with a peak of 59% in 2010.
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Figure 4 shows the share of cross-trade and cabotage in international transport for 2011. EU-27 share of
cross-trade is 20% and 4% for cabotage. For four countries (Lithuania, Luxembourg, Slovenia and Slovakia) the
shares of cross-trade in international transport represented more than 40% of international transport. It can be
observed that for Luxembourg the share of cabotage is also very high with 23%. This can be explained by the
small geographical size and location of the country.

Average vehicle loads
In this article, the "average load" has been calculated by dividing annual freight transport performance (tonnekilometres) by the corresponding laden distance travelled (vehicle-kilometres, equivalent to kilometres). This
indicator provides information on the average weight in tonnes carried per road vehicle in each Member State
and at EU level.
EU-27 average vehicle loads were 13.6 tonnes in 2011, with national loads of 12.7 tonnes and international
loads of 16.1 tonnes. Finland had the highest international load at 21.3 tonnes while Sweden had the highest
national load at 16.6 tonnes.
In general, vehicle loads were higher for longer distance journeys with some exceptions, particularly Sweden.
Here heavier loads are legally allowed in national transport than in international journeys. For the same reason,
the average load in national transport in Sweden was around 30% above the EU average. The average load in
national transport in Slovakia was around 61% below the EU average.
Table 5 shows the development of average vehicle loads for EU Member States, Liechtenstein, Norway, Switzerland and Croatia over the period 2006 to 2011. Between 2006 and 2008, the EU-27 average vehicle load has
risen from 13.5 tonnes to 13.7 tonnes, a reflection of the developments in the Member States that joined the EU
in 2004, where average loads have grown substantially since their entry. However after the financial crises, in
2009, this average vehicle load decreased to 13.4 tonnes. In 2010 EU-27 average vehicle load increased to 13.7
tonnes, value that remained quite stable in 2011.
At individual Member State level, 2010 showed an increase in most of the countries (only four Member States
have recorded a small decrease of maximum 2%), while 2011 shows a picture more mixed, with fourteen Member
States recording an increase and eleven Member States recording a decrease in the average vehicle load. The
highest increase can be observed in Portugal (4.1%), Denmark (3.3%) and Luxembourg (2.2%), while on the
other end Cyprus (16.4%), Finland (8.2%) and Romania (3.6%) have recorded the highest decreases.
The ten Member States that joined the EU in 2004 all recorded increased average loads during the last six
years (except Cyprus which has recorded a decrease of 21.1%). The growth was substantial in the case of Latvia
(increasing from 8.4 tonnes in 2006 to 16.5 tonnes in 2011), Poland (12.4 tonnes in 2006 to 14.3 tonnes in 2011)
and the Czech Republic (11.8 tonnes in 2006 to 13.36 tonnes in 2011). These substantial changes possibly reflect
the increasing integration of these countries into the EU and investment in upgrading their commercial vehicle
fleets.
This data shows a strong trend of carrying heavier loads on road vehicles, especially in the Member States
that joined the EU in 2004. Moreover, after a slightly decrease in 2009, 2010 showed a rise after the impact of
the financial crisis, while 2011 remains more or less at the same level as 2010.

Average distance travelled
The average distance on which goods are carried used in this publication has been calculated by dividing
tonne-kilometres by tonnes for laden journeys only. This indicator provides information on the average distance
travelled per journey in each Member State and at EU level.
Average distance of journeys performed in road freight transport in the EU-27 was 116 kilometres in 2011.
This average distance was 84 kilometres in national transport and 596 kilometres in international transport.
The average distance obtained for individual Member States depends on the size of the country and on its
involvement in international transport where longer distances are travelled.
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Among Member States, distances travelled by Lithuanian and Latvian hauliers were much higher than in most
other countries, reaching 467 km and 225 km respectively. This is a reflection of the importance of international
transport in both countries. In contrast, the distances travelled by hauliers registered in Cyprus and Greece
were much lower at 36 km and 45 km respectively.
Table 6 shows the evolution of average distance travelled for EU Member States, Lichtenstein, Norway, Switzerland and Croatia over the period 2006 to 2011. Between this period, average distance in the EU-27 recorded a
small increase (6%).
In 2011, compared to 2010, EU-27 showed a small decrease of nearly 1%, following a mixed evolution of Member
States’ average distance.
At individual Member State level, twelve countries have recorded an increase of their average distance in 2011
compared to 2010, of which the biggest ones were recorded in Slovakia and Finland (14%). Twelve countries
have recorded a decrease, the highest ones being recorded in Greece (14%) and Estonia (13%).

Data sources and availability
Bulgaria and Romania : While Bulgaria and Romania had no obligation prior to their accession in 2007,
they started to report data for the reference year 2006.
Greece : As road transport data for Q3 and Q4 2011 have not yet been reported, Q3 and Q4 2010 have been
used instead. 2011 annual figures have been estimated by summing up Q1 2011, Q2 2011, Q3 2010 and Q4 2010.
Malta : Regulation 70/2012 does not apply to Malta, so long as the number of Maltese-registered goods
road transport vehicles licensed to engage in international transport does not exceed 400 vehicles.
Finland : National and international surveys have been harmonised and follow a common methodology from
Q1 2011 onwards, leading to a break in time series in 2011.
United Kingdom : As road transport data for 2011 have not been reported yet, 2010 data have been used
instead.
Liechtenstein : Liechtenstein reports only international road freight.
EU-27 totals calculated in this publication refer to road freight transport reported by the 27 Member States
excluding Malta which is not reporting road freight statistics and excluding confidential data reported by the
Member States.
International transport loaded and unloaded : International transport as presented in this publication is based on goods loaded and unloaded in the reporting Member States. Double counting is avoided since
reporting relates only to resident carriers of the reporting countries: the figures sum up the goods transported
by resident carriers to all other countries of the world and the goods brought into the reporting country by
resident carriers from all other countries of the world.
Data availability : The figures presented in this publication have been extracted from Eurostat ’s free dissemination database and reflect the state of data availability on the 31/08/2012.
In this article :

• 1 billion = 1000000000
• "- "not applicable
• ": "not available
• "c" confidential
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Context
Data presented in this publication were collected in the framework of Regulation (EU) No 70/2012 on statistical
returns in respect of the carriage of goods by road (recast). These data are based on sample surveys carried
out in the reporting countries, i.e. EU Member States, Croatia, Liechtenstein, Norway and Switzerland, and
record the road goods transport undertaken by vehicles registered in these countries.
Reporting countries use their own national surveys for the collection of data based on returns from road hauliers.
The results are micro-data referring to vehicles and their linked journeys providing detailed information on goods
transported. At the European level, common aggregation procedures have been used that might diverge from
national practices. Therefore differences might occur between the figures in this publication and national values.

Further Eurostat information
Publications
• Decline in European road freight transport in 2011 reflecting the economic climate - Statistics in focus
38/2012
• Illustrated glossary for transport statistics - 4th edition
• Methodologies used in surveys of road freight transport in Member States and Candidate Countries - 2011
edition - Methodologies and working papers
• Road freight transport methodology - 2011 edition - Methodologies and working papers
• Energy, transport and environment indicators - 2012 edition - Pocketbook

Main tables
• Transport , see:
Road transport (t_road)

Database
• Transport , see:
Road transport (road)
Road freight transport measurement (road_go)

Dedicated section
• Transport

Source data for tables and figures (MS Excel)
• Road freight transport by characteristics of journeys

Other information
• Regulation 70/2012 on statistical returns in respect of the carriage of goods by road (recast)
• Regulation 1304/2007 of 7 November 2007 amending Directive 95/64, Regulation 1172/98, Regulations
91/2003 and 1365/2006 with respect to the establishment of NST 2007 as the unique classification for
transported goods in certain transport modes
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See also
• All articles on freight transport
• Inland transport infrastructure at regional level - Motorways
• Road safety statistics at regional level
• Trans-European networks in transport (TEN-T)
• Transport statistics at regional level - Motorway networks
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Road freight transport by type of goods
Data from August 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article presents road freight transport in the European Union (EU) regarding the commodities carried. It
presents total, national and international transport performed according to the type of goods carried. It also
gives complete information for the transport of dangerous goods. Finally, road freight transport by type of
cargo is presented.
Together, this article and both articles ’Road freight transport by vehicle characteristics’ and ’Road freight
transport by journey characteristics’ present a complete overview of road freight transport in Europe.

Table 1: EU-27 total transport by group of goods, 2008-2011(in thousand tonnes and in million tonnekilometres)Source: Eurostat (road_go_ta_tg)

Figure 1: Share by group of goods (NST 2007) in EU-27 total transport, 2011(% in tonnes and in tonnekilometres)Source: Eurostat (road_go_ta_tg)
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Figure 2: Share of each NST 2007 group in EU-27 total, national and international road freight transport,
2011(% in tonne-kilometres)Source: Eurostat (road_go_ta_tg), (road_go_na_tgtt)

Figure 3: Share of transport of dangerous goods in total transport by reporting country, 2011(% in tonnekilometres)Source: Eurostat (road_go_ta_dg), (road_go_ta_tott)
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Table 2: Transport of dangerous goods by reporting country, 2006-2011(million tonne-kilometres)Source: Eurostat (road_go_ta_dg)
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Figure 4: Transport of dangerous goods by type of operation, 2011(% in tonne-kilometres)Source: Eurostat
(road_go_ta_dg)
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Figure 5: EU-27 transport of dangerous goods by type of dangerous goods, 2011(% in tonne-kilometres)Source:
Eurostat (road_go_ta_dg)

Table 3: Road freight transport by type of cargo, 2011(million tonne-kilometres)Source:
(road_go_ta_tcrg)

Eurostat

Main statistical findings
Road freight transport by type of goods (NST classifications)
A new commodity classification has been introduced for all transport modes in 2008. In the new NST 2007
classification , there have been changes to all commodity groups compared to the previous NST/R. New groups
have been introduced, covering:
a) secondary raw materials including municipal waste,
b) mail and parcels,
c) equipment used in transport and
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d) household and office removals.
Secondary raw materials and municipal waste has emerged as a single transport category. These new groups in
total account for 10.3% of total tonnage and 8.1% of tonne-kilometres in 2011.
All this means that there has been a reduction in the figures recorded for the headings for unidentifiable
or grouped goods. Overall, this leads to a better appreciation of the transport market by goods type.
In the new classification, in terms of the tonnage lifted, the category metal ores and other mining and quarrying
products, mainly building materials, was by far the largest with a share of 28.9%. It was followed by other nonmetallic mineral products, again largely construction related, with a share of 14%, and then by food, beverages
and tobacco with a share of 10.7%.
However, once the distances on which products are moved are taken into account by measuring tonne-kilometres,
food, beverages and tobacco come to the fore with 16.5%, followed by agricultural products (10.4%) and then
the other non-metallic mineral products group with a share of 9%. This reflects the fact that heavy construction
materials are either sourced locally or will be transported over longer distances by modes other than road.
The large share of Group 18 ’Grouped goods: a mixture of types of goods which are transported together’
(7.7%) is due, in part, to goods transported in containers where the exact nature of the goods is not known to
the transporters or there may be a mixture of various goods in the container.
Figure 2 shows the share of each NST 2007 group in EU-27 total, national and international road freight
transport . It shows that groups 7 and 9 mainly building materials, group 3 “Metal ore and other mining and
quarrying”, group 4 “Food product”, group 14 waste related, group 15 “Mail, parcels” and group 19 “Unidentifiable goods”, have higher shares in national than in international transport. The opposite can be observed
for groups 1 “Agricultural products”, 6 “Wood products”, 8 “Chemical products”, 10 “Metal products”, 11 “Machinery and equipment”, 12 “Transport equipment”, 13 “Furniture”, 16 “Equipment and material utilized in the
transport of goods”, 18 “Grouped goods” and 20 “Other goods”.

Road freight transport of dangerous goods
Figure 3 shows the share of dangerous goods in the total transport of each country in 2011. For most countries,
the share of dangerous goods transport hovered around 4%. All the major economies recorded figures in the
4% to 6% range. Some countries had a substantially greater proportion: Cyprus recorded almost 21%, while
Greece and Italy have recorded around 11% and respectively 7%. At the other extreme were Slovakia, Latvia
and Lithuania between 1% and 2%.
The transport of dangerous goods in the EU-27 remained quite stable from 2009 to 2011 with more than
78 billion tonne-kilometres for the year 2011.
Between 2006 and 2011, most of the Member States have observed a fall in their transport of dangerous goods.
The highest fall was recorded in Ireland (69%), followed by Romania (54%) and Portugal (44%). On the other
side, very high increases of their transport of dangerous goods were registered in countries like Poland (110%),
Bulgaria and Latvia (52%) (Table 2).
Figure 4 shows the repartition of the transport of dangerous goods between national and international transport
in 2011.
For most of the countries, more than half of their transport of dangerous goods is performed on their national territory.
Luxembourg has a special pattern: as most of its transport is international transport, 90% of its transport
of dangerous goods is performed in international transport.
For most countries, the share of dangerous goods carried in international transport is linked to its share of
international transport (total of all goods).
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Exceptions are Estonia, Latvia, Hungary, Poland, Portugal and Romania: international transport represents
more than half of these countries’ transport, but most of these countries’ transport of dangerous goods is
performed on their national territory. International markets of these countries concerns mainly transport of
non-dangerous goods.
Figure 5 shows the type of dangerous goods involved in such transport in 2011. The largest specific product group was flammable liquids, taking over a half of the total. Two other groups, gases (compressed, liquefied
or dissolved under pressure) and corrosives, accounted for 13% and 10% respectively. This represents very little change compared with previous years when there was a very similar distribution between the product groups.
The methodology being used in the collection of the data means that there are considerable uncertainties
about the figures, both in total and in terms of their allocation by country and type of dangerous good. This
implies that not too much weight should be attached to the significance of any one number.

Road freight transport by type of cargo
Around 41% - i.e. 639 billion of tonne-kilometres - of the EU-27 road freight transport is recorded as palletised
goods. The second type of cargo mostly used in road freight transport is solid bulk with almost 21% of totals
road transport (Table 3).
Greece and Cyprus had less than 30% of tonne-kilometres performed by palletised goods. For these countries solid bulk had a higher share than palletised goods. When regrouping palletised goods and solid bulk, only
three countries have a share less than 50%: Cyprus, Latvia and Lithuania. It has to be noted that the category
’Other cargo not elsewhere specified’ can have a high share in some countries.

Data sources and availability
Bulgaria and Romania : While Bulgaria and Romania had no obligation prior to their accession in 2007,
they started to report data for the reference year 2006.
Greece : As road transport data for Q3 and Q4 2011 have not yet been reported, Q3 and Q4 2010 have
been used instead. 2011 annual figures have been estimated by summing up Q1 2011, Q2 2011, Q3 2010 and
Q4 2010. 2010 annual data have been used instead of 2011 data in case of breakdowns for which quarterly data
are not disseminated.
Hungary : Hungary started to report data on dangerous goods for the reference year 2007.
Malta : Regulation 70/2012 does not apply to Malta, so long as the number of Maltese-registered goods
road transport vehicles licensed to engage in international transport does not exceed 400 vehicles.
Finland : National and international surveys have been harmonised and follow a common methodology from
Q1 2011 onwards, leading to a break in time series in 2011.
Liechtenstein : Liechtenstein reports only international road freight.
EU-27 totals calculated in this publication refer to road freight transport reported by the 27 Member States
excluding Malta which is not reporting road freight statistics.
Total international transport includes international transport loaded , unloaded , cross-trade and cabotage .
Breakdown by goods groups
Starting with the reference year 2008, Regulation 1304/2007 amends Council Regulation (EC) No 1172/98
and establishes NST 2007 as the sole classification for goods carried in road freight transport. Germany still
collects data according to NST/R but reclassifies them according to NST 2007 before the submission to Eurostat. For detailed information on the NST 2007 classification, please refer to ’ Ramon ’, Eurostat’s Metadata
Server).
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Dangerous goods
Council Regulation (EC) 1172/98 stipulates the collection of information on different categories of dangerous goods on an obligatory basis. Annex E of the Council Regulation (EC) 1172/98 provides the categories to
be used. As the carriage of dangerous goods by road represents only a small percentage of total road transport
and the data are collected on the basis of sample surveys, the margins of error in any statistics will be substantial. Any figures for the transport of dangerous goods should be treated with caution.
Type of cargo is the appearance of the cargo unit on presentation for transportation.
Tonne-kilometre (tkm) : Unit of measure of goods transport that represents the transport of one tonne
by road over one kilometre. The distance taken into account is the distance actually run. It excludes the
distance covered when the goods road vehicle is being transported by another means of transport.
Data availability : The figures presented in this publication have been extracted from Eurostat’s free dissemination database and reflect the state of data availability on the 31/08/2012.
In this article :

• 1 billion = 1000000000
• "- "not applicable
• ": "not available
• "c" confidential

Context
Data presented in this publication were collected in the framework of Regulation (EU) No 70/2012 on statistical
returns in respect of the carriage of goods by road (recast). These data are based on sample surveys carried
out in the reporting countries, i.e. EU Member States, Croatia, Liechtenstein, Norway and Switzerland, and
record the road goods transport undertaken by vehicles registered in these countries.
Reporting countries use their own national surveys for the collection of data based on returns from road hauliers.
The results are micro-data referring to vehicles and their linked journeys providing detailed information on goods
transported. At the European level, common aggregation procedures have been used that might diverge from
national practices. Therefore differences might occur between the figures in this publication and national values.

Further Eurostat information
Publications
• Decline in European road freight transport in 2011 reflecting the economic climate - Statistics in focus
38/2012
• Illustrated glossary for transport statistics - 4th edition
• Methodologies used in surveys of road freight transport in Member States and Candidate Countries - 2011
edition - Methodologies and working papers
• Road freight transport methodology - 2011 edition - Methodologies and working papers
• Energy, transport and environment indicators - 2012 edition - Pocketbook
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Main tables
• Transport , see:
Road transport (t_road)

Database
• Transport , see:
Road transport (road)
Road freight transport measurement (road_go)

Dedicated section
• Transport

Source data for tables and figures
• Road freight transport by type of goods

Other information
• Regulation 70/2012 of 18 January 2012 on statistical returns in respect of the carriage of goods by road
(recast)
• Regulation 1304/2007 of 7 November 2007 amending Directive 95/64, Regulation 1172/98, Regulations
91/2003 and 1365/2006 with respect to the establishment of NST 2007 as the unique classification for
transported goods in certain transport modes

See also
• All articles on freight transport
• Road safety statistics at regional level
• Trans-European networks in transport (TEN-T)
• Transport statistics at regional level - Motorway networks
• Inland transport infrastructure at regional level - Motorways
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Road freight transport by vehicle characteristics
Data from August 2012. Most recent data: Further Eurostat information, Main tables and Database .
This article presents road freight transport in the European Union (EU) regarding the characteristics of the
road freight vehicles. It presents the vehicle stocks in the countries and road freight transport broken down by
the following characteristics of vehicles: maximum permissible weight , load capacity , age and axle configuration. It also shows road freight transport by economic activity of the business performing the transport of goods.
Together, this article and both articles ’Road freight transport by journey characteristics’ and ’Road freight
transport by type of goods’ present a complete overview of road freight transport in Europe.

Table 1: Total number of relevant goods vehicles in the reporting countries, 2006-2011Source: Eurostat (This
data is not available in the Eurostat dissemination database)
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Table 2: Road transport by maximum permissible laden weight of vehicle, 2011(million tonne-kilometres)Source:
Eurostat (road_go_ta_mplw)

Figure 1: Evolution of EU-27 road transport by maximum permissible laden weight of vehicle, 2006 and 2011(million tonne-kilometres)Source: Eurostat (road_go_ta_mplw)

Figure 2: Evolution of EU-27 road transport by load capacity, 2006 and 2011(million tonne-kilometres)Source:
Eurostat (road_go_ta_lc)
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Table 3: Road transport by load capacity, 2011(million tonne-kilometres)Source: Eurostat (road_go_ta_lc)

Table 4: Road freight transport in the EU-27 by age of vehicle, 2006-2011(million tonne-kilometres)Source:
Eurostat (road_go_ta_agev)

Figure 3: Road goods transport in the EU-27 by age of vehicle, 2006 and 2011(% of total tonnekilometres)Source: Eurostat (road_go_ta_agev)
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Figure 4: Share of age categories in road goods transport, 2011(% in vehicle-kilometres)Source: Eurostat
(road_go_ta_agev)

eurostat

Archive Agriculture, environment, energy and transport statistics

1231

Table 5: Road freight transport by axle configuration, 2011(million tonne-kilometres)Source:
(road_go_ta_axle)
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Figure 5: Road freight transport by economic activity (NACE Rev.2), 2011(million tonne-kilometres)Source:
Eurostat (road_go_ta_nace)

Main statistical findings
Vehicle fleets
In 2011 the stock of vehicles at EU level continued to fall for the second year, the decrease compared to 2010
is only 0.3% but 21.5% compared to 2006(Table 1).
The highest increase in stock of vehicles can be found in Latvia (5.8%), after a decreasein 2010 (9.2%); Finland
had the second highest increase (3.5%). The highest decrease can be observed in Romania (7.9%) which is
lowering its stock of vehicles for the third year in a row; Greece follows Romania with a drop of 5.3% after a
steady increase since 2006.
During the past 6 years, four Member States have recorded a sustained increase of their stock of vehicles:
Cyprus, Poland, Slovakia and Finland. During the same period of time, Austria has recorded the steadiest
evolution, with a fluctuation of 5.8% of its stock of vehicles.

Road transport by maximum permissible laden weight and load capacity of vehicle
Regulation (EU) No 70/2012 on the carriage of goods by road permits the exclusion from the survey, if the
reporting country so wishes, of goods road vehicles with a load capacity (LC) of less than 3.5 tonnes or with
a maximum permissible laden weight (MPLW) below 6 tonnes. Thus, several reporting countries exclude from
the survey goods road vehicles with a load capacity of less than 3.5 tonnes or a maximum permissible weight
below 6 tonnes.
Road transport by maximum permissible laden weight
In 2011, about 84% of EU-27 road transport was done by vehicles with a maximum permissible laden weight
over 30 tonnes. Vehicles with a maximum permissible laden weight under 10 tonnes represented less than 1%
of the EU-27 transport performance (Table 2).
EU-27 road transport performed by heavy vehicles (MPLW over 30 tonnes) increased by 5% between 2006
and 2007 but declined during the next two years, probably due to the impact of the financial crisis, to recover
in 2010 and 2011 approximately to the same level as in 2006 (only 0.5% difference). Between 2006 and 2011,
EU-27 road transport performed by vehicles under 30 tonnes MPLW had a continuous decrease (27%) (Figure 1).
At country level only Italy shows a different transport pattern: around 75% of its transport was performed
by vehicles with MPLW between 10.1 and 20 tonnes. However, Romania had only 68% of transport performed
by vehicles with MPLW over 30 tonnes.
Road transport by load capacity
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In 2011, almost 80% of EU-27 road transport was done by vehicles with a load capacity over 20.6 tonnes.
Vehicles with a load capacity under 9.5 tonnes represented around 3% of the EU-27 transport performance
(Table 3).
At country level, France and Spain had 99%% and 92% respectively of transport performed by vehicles with
a load capacity between 20.6 and 30.5 tonnes, while Luxembourg and Sweden had the smallest share in the
same category with only 1% and 2% respectively . Italy reported that 85% of its transport was carried out by
vehicles with a load capacity between 9.6 and 15.5 tonnes and less than 1% by vehicles with a load capacity
over 20.6 tonnes.
Comparing to 2006, in 2011 there was an increase of nearly 40% on vehicles with a load capacity over 30.5
tonnes, while for all the other categories there was a decrease ranging from 1% to 25%. The overall EU-27 load
capacity decreased by 6% during the same period (Figure 2).

Age of vehicles
The three years old road freight vehicles have dominated the European market in 2011 with around 255 billion
tonne-kilometres (almost 15% of the total tonne-kilometres).
Vehicles 5 years old or less accounted for over 60% of the total tonne-kilometres with those over 10 years
old performing only 13% of tonne-kilometres (Table 4).
Between 2006 and 2010, in tonne-kilometres, there has been a strong decline of nearly 46% in road freight
transport performed by vehicles of less than two years old, but this decline has stopped in 2011 when an increase of 11% was registered as compared to 2010. Transport performed by very old road freight vehicles (over
15 years) has decreased between 2006 and 2010 by 29% and has increased by 6% during the last year to represent
only 2% of the total tonne-kilometres.
Figure 4 shows the repartition of transport by age of vehicles at country level. In particular, the older age
profile of the vehicle fleets of the Member States that joined the EU in 2004 and 2007 is visible.
Vehicles 5 year old or less accounted for 60% of the total vehicle-kilometres while those over 10 years old
accounted for only 15% of vehicle-kilometres.
Ten Member States had reached the 60% of total vehicle-kilometres threshold for vehicles 5 years old or less in
2011, of which only two of the Member States that entered EU in 2004 and 2007 (Latvia and Slovenia).

Road freight transport by axle configuration
Road tractors and semi-trailers carried more than 77% of total EU-27 tonne-kilometres in 2011 (Table 5).
At individual Member State level, almost all countries had more than 60% of their transport performance
carried by road tractors and semi-trailers. Only Finland and Sweden had a large majority of tonne-kilometres
performed by lorries and trailers (68% in Finland and 75% in Sweden).

Road freight transport by economic activity ( NACE )
20 reporting countries have supplied data about the economic activity of the companies undertaking road transport. In all cases, transport companies provided the lion’s share of road transport. Another significant economic
group undertaking road transport was the wholesale and retail trade, mainly transporting goods to retail stores
and distribution centres linked to the company involved. Construction and manufacturing, which involves the
transport of products and materials, are also important (Figure 5).
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Data sources and availability
Bulgaria and Romania : While Bulgaria and Romania had no obligation prior to their accession in 2007,
they started to report data for the reference year 2006.
Greece and the United Kingdom : As road transport data for 2011 have not been reported yet, 2010
data have been used instead.
Malta : Regulation 70/2012 does not apply to Malta, so long as the number of Maltese-registered goods
road transport vehicles licensed to engage in international transport does not exceed 400 vehicles.
Finland : National and international surveys have been harmonised and follow a common methodology from
Q12011 onwards, leading to a break in time series in 2011.
Liechtenstein : Liechtenstein reports only international road freight .
EU-27 totals
Vehicle-kilometre (vkm) : Unit of measurement representing the movement of a road motor vehicle over one
kilometer (loaded or empty). Units made up of a tractor and a semi-trailer or a lorry and a trailer are counted
as one vehicle. The distance taken into account is the distance actually run. It excludes the distance covered
when the goods road vehicle is being transported by another mean of transport.
Economic activity : The economic activity considered here is the main economic activity of the business
performing the transport of goods. It is reported according to NACE rev. 2.
Data availability : The figures presented in this publication have been extracted from Eurostat ’s free dissemination database and reflect the state of data availability on the 31/08/2012.
In this article :

• 1 billion = 1000000000
• "-" not applicable
• ":" not available
• "c" confidential

Context
Data presented in this publication were collected in the framework of Regulation (EU) No 70/2012 on statistical
returns in respect of the carriage of goods by road (recast). These data are based on sample surveys carried
out in the reporting countries, i.e. EU Member States, Croatia, Liechtenstein, Norway and Switzerland, and
record the road goods transport undertaken by vehicles registered in these countries.
Reporting countries use their own national surveys for the collection of data based on returns from road hauliers.
The results are micro-data referring to vehicles and their linked journeys providing detailed information on goods
transported. At the European level, common aggregation procedures have been used that might diverge from
national practices. Therefore differences might occur between the figures in this publication and national values.

Further Eurostat information
Publications
• Decline in European road freight transport in 2011 reflecting the economic climate - Statistics in focus
38/2012
• A fall in average vehicle loads - Statistics in focus 63/2011
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• Illustrated glossary for transport statistics - 4th edition
• Methodologies used in surveys of road freight transport in Member States and Candidate Countries Methodologies and working papers - 2011 edition
• Road freight transport methodology - Methodologies and working papers - 2011 edition
• Energy, transport and environment indicators - 2012 edition - Pocketbook

Main tables
• Transport , see:
Road transport (t_road)

Database
• Transport , see:
Road transport (road)
Road freight transport measurement (road_go)

Dedicated section
• Transport

Source data for tables and figures (MS Excel)
• Road freight transport by characteristics of vehicles

Other information
• Regulation 70/2012 on statistical returns in respect of the carriage of goods by road (recast)
• Regulation 1304/2007 of 7 November 2007 amending Directive 95/64, Regulation 1172/98, Regulations
91/2003 and 1365/2006 with respect to the establishment of NST 2007 as the unique classification for
transported goods in certain transport modes

See also
• All articles on freight transport
• Inland transport infrastructure at regional level - Motorways
• Road safety statistics at regional level
• Trans-European networks in transport (TEN-T)
• Transport statistics at regional level - Motorway networks
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Road safety statistics at regional level
Data from March 2010, most recent data: Further Eurostat information, Main tables and Database .
This article takes a look at long-term trends in the number of lives lost in road traffic accidents in the European
Union (EU) , down to the regional level and thus presenting a more detailed picture of emerging patterns.
The total road death toll was cut by 48% between 1991 and 2008 and has fallen by 31% since the year 2000.
While this positive trend can be seen across every country in Europe, there are significant variations between
individual regions in the relative risk of fatal road accidents.

Map 1: Number of deaths in road traffic accidents per million inhabitants, by NUTS 2 regions, 2008 (1) Eurostat
(tran_r_acci)

Main statistical findings
Road mobility comes at a high price in terms of lives lost. In 2008, just under 39 000 people lost their lives in
road accidents within the EU-27 , continuing the steady decrease in the number of fatalities on Europe’s roads.
However, this number is still more than 20 times the total offatalities in rail and air transport combined.

Regional risk variation
Map 1 shows the number of deaths in road traffic accidents per million inhabitants by NUTS 2 region in 2008.
National totals of fatal road accidents are taken from the CARE database. Apart from Liechtenstein and
Malta, both very small and therefore difficult to compare with other countries, the lowest numbers of road
fatalities per million inhabitants were recorded by Sweden (43) and most regions in the United Kingdom (43 at
national level). They are followed by the Netherlands (46), Switzerland (47), Norway (54) and most German
regions, especially the federal states in the west (54 at national level).
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Furthermore, the relative number of fatal road accidents at regional level is comparatively low in major conglomerations and European capitals such as Wien (16 fatalities per million inhabitants), Berlin (16), Bremen
(18), Oslo (Oslo og Akershus: 22), Stockholm (23), Birmingham (West Midlands: 23), Hamburg (23), Greater
Manchester (24), Istanbul (25), Amsterdam (Zuid-Holland: 27), Outer London (27) and Inner London (28).
The fatality rates in the more rural areas surrounding the conglomerations are always significantly higher.
With the exception of the candidate country Croatia (150 fatalities per million inhabitants), the highest rates
of road deaths are found in the eastern and south-eastern European countries. Among these Lithuania has
the highest fatality rate (148), followed by Poland (143), Romania (142), Latvia (139), Bulgaria (139), Greece
(138), Slovakia (112) and Slovenia (106). Given the lower level of vehicle ownership still seen in most of these
countries, these high figures — compared with western Europe — might partly be explained by the quality of
the infrastructure and partly by the age, size and security standards of the vehicles.

Motorway density and risk
Statistically, the numbers of road deaths are particularly low for many regions with high traffic volumes. This
is true especially of many regions in western Germany and England, in particular around major cities, and of
most parts of the Netherlands. Especially around major cities and transport hubs (e.g. seaports), high traffic
volumes cause congestion, which reduces average speeds and, therefore, also the likelihood of fatalities when
accidents do occur. A closer look at this phenomenon also reveals that many of these regions tend to have high
motorway density. In general, motorways are much safer than secondary roads. Furthermore, mainly transit
traffic uses existing motorways, thus keeping the number of road fatalities in these regions relatively low, despite
high total traffic volumes. In fact, the quality of the roads in these countries is especially high, contributing to
the low number of accidents.
By contrast, fatality rates are high in regions with low motorway density, such as all of Romania, Hungary
and the Czech Republic except their capitals, the whole of Bulgaria, Poland, the Baltic Member States , some
of the eastern federal states of Germany and many rural areas in France and Spain. These data strongly suggest that the high proportion of traffic using motorways is an important factor behind the low number of road
fatalities in many regions.
In addition to the share of the total road network accounted for by motorways, the significant reductions
in the number of road deaths are also due to a combination of high in-vehicle and out-of-vehicle safety standards, speed limits and a general ’safety culture’, including the quality of the emergency and healthcare systems.
The relatively low number of fatal road accidents in most major European cities can also be explained by
the higher proportion of public transport and other modes, such as cycling and walking. While road accidents
in general are more frequent in city traffic, driving at lower speed reduces the probability of serious injuries.
However, an increase in the number of accidents involving nonmotorised travellers could also lead to an increase
in the number of serious injuries. Consequently, the combined effect of lower speeds and of more accidents
involving more vulnerable travellers is not clear-cut.
Physical geography might be another reason for the differences in per-inhabitant fatality levels. Driving in
mountainous regions like the Alps, the Pyrénées and the Carpathians is often more dangerous than in flat areas
and therefore leads to a higher number of accidents and fatalities. In addition, these regions attract a high volume of tourist traffic, thus adding to local traffic and, hence, the number of accidents reported per inhabitant.

Data sources and availability
Eurostat collects, compiles and disseminates a variety of regional indicators. Data on road accidents are currently collected by EU Member States and candidate countries on a voluntary basis via annual questionnaires.
All data are annual, with time series going back to 1988.
Regional road safety was addressed by dividing the number of fatalities in road transport by the number
of inhabitants per region. In contrast to the data on people injured, the data on road casualties are comparable
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across Europe.
The precise definitions of all variables used can be found in the ’Glossary for transport statistics’ . The basic
data used in the map has been extracted from Eurostat’s website.

Context
In response to the growing concern shown by European citizens over road safety, the European Union made this
issue a priority of its common transport policy set out in the 2001 White Paper on transport ’Time to decide’
and its mid-term review in 2006 ( ’Keep Europe moving — Sustainable mobility for our continent’ ). In that
White Paper, the European Commission set the target of halving the number of road fatalities between 2000
and 2010. To achieve this objective, a number of steps have been taken, including introducing higher vehicle
safety standards, improving the quality of road infrastructure, extending the traffic regulations combined with
enforcing the existing regulations and improving driver education.

Further Eurostat information
Publications
• Panorama of transport

Main tables
• Transport see:
Road transport (t_road)
People killed in road accidents (tsdtr420)

Database
• Transport , see:
Regional transport statistics (tran_r)
Victims in road accidents at regional level (tran_r_acci)
Road transport (road)
Road transport - accidents (road_ac)

Dedicated section
• Transport

Methodology / Metadata
• Regional transport statistics (ESMS metadata file - reg_tran_esms)

Other information
• Illustrated Glossary for Transport Statistics
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External links
• European Commission - Road Safety
• 2001 European Commission - Transport - European transport policy for 2010: time to decide (White
paper, 2001)
• European Commission - Transport - Keep Europe moving – sustainable mobility for our continent (2006
mid-term review of White Paper)

See also
• Passenger transport statistics
• Sustainable development - Transport
• Transport accident statistics

eurostat

Archive Agriculture, environment, energy and transport statistics

1240

Trans-European networks in transport (TEN-T)

Map 1: 30 priority axes and projects of the trans-European transport network (TEN-T)
Rome wasn’t built in a day. And it would have taken much longer had it not been for the Empire’s extensive
road network and maritime routes which stretched out to manyparts of today’s Europe. Likewise, but of course
for different reasons, if the European Union is to become a success with a thriving economy, goods and people
need to be able to circulate rapidly and easily between Member States, and even beyond. This has become all
the more important given the recent and future waves of enlargement, especially as the connections between
the old and new Member States are sometimes especially wanting.
This is where the transport dimension of the EU’s Trans-European networks comes into play: ’TEN-T’ for
short. Made Community policy over a decade ago with the Maastricht Treaty, ’TEN-T’ aims to improve economic and social cohesion, by linking island, landlocked andperipheral regions with the Union’s more central
regions, through interconnecting and interoperable national networks by land, air, sea and inland waterways,
including Galileo, the European satellite navigating system (see below).
According with these objectives, the Community develops guidelines covering the objectives, priorities, identification of projects of common European interest and broad lines ofmeasures. There are currently 30 infrastructure
projects ( Decision 884/2004/EC ), which are outlined below.
A specific novelty concerns the development of ’motorways of the sea’ which has intermodality at its heart.
Its aim is to foster integrated intermodal options, based on short seashipping, providing frequent, high-quality
alternatives to road transport. In time, the goal is to develop a network of motorways of the sea between
different European regions,each linked to inland modes of transport. In this way, the vast transport potential
of European seas and waterways can be more effectively tapped.
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Trans-European networks in transport (TEN-T): 30 priority axes and projects
1. Railway axis: Berlin-Verona/Milan-Bologna-Naples-Messina-Palermo
2. High-speed railway axis: Paris-Brussels-Cologne-Amsterdam-London
3. High-speed railway axis of south-west Europe
4. High-speed railway axis east
5. Betuwe line
6. Railway axis Lyons-Trieste-Divaca/Koper-Divaca-Ljubljana-Budapest Ukrainian border
7. Motorway axis Igoumenitsa/Patras-Athens-Sofia-Budapest
8. Multimodal axis Portugal/Spain-rest of Europe
9. Railway axis Cork-Dublin-Belfast-Stranraer
10. Malpensa airport
11. Øresund fixed link
12. Nordic triangle railway/road axis
13. United Kingdom/Ireland/Benelux road axis
14. West coast main line
15. Galileo
16. Freight railway axis Sines/Algeciras-Madrid-Paris
17. Railway axis Paris-Strasbourg-Stuttgart-Vienna-Bratislava
18. Rhine/Meuse-Main-Danube inland waterway axis
19. High-speed rail interoperability on the Iberian peninsula
20. Fehmarn belt railway axis
21. Motorways of the sea (see full list in Map 1)
22. Railway axis Athens-Sofia-Budapest-Vienna-Prague-Nuremberg/Dresden
23. Railway axis Gdansk-Warsaw-Brno/Bratislava-Vienna
24. Railway axis Lyons/Genoa-Basle-Duisburg-Rotterdam/Antwerp
25. Motorway axis Gdansk-Brno/Bratislava-Vienna
26. Railway/road axis Ireland/United Kingdom/continental Europe
27. ’Rail Baltica’ axis Warsaw-Kaunas-Riga-Tallinn-Helsinki
28. ’Eurocaprail’ on the Brussels-Luxembourg-Strasbourg railway axis
29. Railway axis of the Ionian/Adriatic intermodal corridor
30. Inland waterway Seine-Scheldt
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Table 1: Extent of TEN-T networks in 2003 and planned for 2020 (in km)

TEN-T in figures As shown in Table 1, the largest TEN-T networks in 2003 in the EU-27 were rail (83 300
km) - including 9 600 km of new and upgraded high-speed lines - and road (74 500 km). The total length of
the TEN-T inland waterways network was about 14 100 km.
Completing the network by 2020 involves the construction of the so-called ’missing links’, and increasing the
existing road and rail networks. This will have a huge impact in reducing journey time for passengers and goods.
A 2004 study for the Commission indicated that significant time savings would be gained from the completion
of the 30 priority axes/projects which form the ’backbone’ of TEN-T, through a substantial reduction in road
congestionand improved rail performance.
Given that freight transport between Member States is expected to show the largest increase overall, without TEN-T, this increase in transport would be very hard to handle, with possible effects on economic growth.
Moreover, completing the networks will also bring importantdividends for the environment, notably by reducing
the amount of CO2emissions expected from transport in 2020.

Growing beyond the EU The new European map that rolled out following the EU’s most unprecedented
enlargement in 2004 seems to have served as a wake-up call for EU leaders: part of the EU’s success depends
on how it gets on with its neighbours. In addition to acceding and candidate countries, these includenotably
countries around the Mediterranean, Russia, Ukraine, Belarus, and Moldova and with Armenia, Azerbaijan and
Georgia.
This growing external awareness found concrete form in the Communication COM(2004) 373 final 12.5.2004
from the Commission ’European Neighbourhood Policy’ and more specifically in the report ’Networks for peace
and development : Extension of the major trans-European transport axes to the neighbouring countries and
regions’ (Report from the High Level Group chaired by ex-transport commissioner Loyola de Palacio).This
report made a number of recommendations including a mix of infrastructure projects and simpler measures
aiming to stimulate trade and facilitate traffic flows between countries along five major transnational transport
axes connecting the EU with the neighbouring countries in theNorth, East and South-East as well as around
the Mediterranean and Black Sea regions. Better integration of national networks, according to the authors,
will foster regional cooperation and integration not only between the EU and its neighbours but also between
the neighbouringcountries themselves.

See also
Transport modal breakdown
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Transport energy consumption and emissions
Data from 2006. Most recent data: Further Eurostat information, Main tables and Database .
The transport sector is the fastest growing consumer of energy and producer of greenhouse gases in the European
Union , despite advances in transport technology and fuel formulation that have resulted in marked decreases
in emissions of certain pollutants.
Although both the environment and energy are issues in their own right, they clearly come together when
looking at the subject of transport sustainability , for consumption and emissions are fairly closely linked: what
goes into the fuel tank comes out of the exhaust pipe in the form of emissions.

Figure 1: Importance of transport in total primary energy supply and in total CO2 emissions, EU-25, United
States and Japan, 2004 (%)
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Table 1: Evolution of energy consumption by transport mode, 1990-2004, Member States (in thousand toe)

Table 2: Evolution of final energy consumption in transport, by transport mode, 1990-2004, EU-25 (in million
toe)
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Figure 2: Evolution of energy consumption of main fuels by transport mode, EU-25 (in thousand toe)

Main statistical findings
Energy consumption
Analysis of data on final energy consumption helps to estimate the scale of environmental impacts of energy
use, such as air pollution, global warming and oil pollution (see correlation in Figure 1). They can be used to
help monitor the performance of key policies aimed at modifying energy consumption and stimulating energy
efficiency. The type and extent of energy-related pressures on the environment depends both on the sources of
energy (and how they are used) and on the total amount of energy consumed.
Final energy consumption covers all energy delivered to the final consumer’s door (in industry, transport,
household and other sectors) for all energy uses. Deliveries for transformation and/or own use in the energy
producing industries, as well as network losses are not included.

Air transport second largest energy consumer after road transport Table 2 shows that within the
transport share in the EU-25 countries energy consumption (excluding maritime transport and pipelines), road
transport was clearly the largest energy consumer, consuming almost 83% of the total in 2004, or 290 million
tonnes of oil equivalent (mtoe). This translates as over a quarter of the total final energy consumption in the
EU (i.e. transport, industry, households and services).
Air transport was the second largest consumer filling up at the pump, with a 13% share in the transport
total. Rail transport accounted for 2.5%, with electric traction accounting for 66% of all rail energy consumed.
Inland navigation (which includes small vessels performing coastal shipping) consumed just 1.4%.
This overall pattern was echoed in the individual Member States, but to varying degrees (see Table 1). For
example, the share of energy consumption going to road transport was often highest in the new Member States
in Eastern Europe (including Bulgaria and Romania) , with shares reaching 90% and above. In Slovenia this
share reached as much as 96%. By contrast, road shares were lowest in Cyprus and Malta, with 65% and 62%
respectively.
When looking at the different shares of energy consumption between transport modes in the Member States,
the main variation was the changeable balance between road transport and aviation - the two transport modes
that have seen the highest growth over recent times. The shares of the other transport modes - rail and inland
navigation - where applicable, did not vary much.
For example, Cyprus and Malta which displayed the lowest shares of consumption in road transport were
also the Member States where the aviation shares were highest: respectively 35% and 38%. This also applied to
EFTA country Iceland. Tourism and geographic isolation as islands are clearly the chief causes of this different
balance, as well as, of course, the absence of alternative modes, for instance inland waterways and rail for
Cyprus and Malta.
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When it comes to energy consumption in rail transport, shares were generally highest in the new Member
States, reflecting mainly the greater importance of rail transport in these countries. Shares were as much as
10% in Latvia, and 6% in Lithuania and Romania.
Finally, the share of energy consumption going to inland navigation reached as much as 8% in Greece, which
can partly be explained again by the significance of tourism; a share that was however overtaken by Norway
(17%). Although these shares might be surprising, readers should note that figures include consumption by
small vessels (including leisure boats) performing coastal shipping tasks and not using fuel from international
maritime bunkers. This explains data for countries without a significant inland waterway network.

Energy consumption grew fastest in air transport The increased criss-crossing of jet trails we see in
the skies reflects the fastest rise in energy consumption of all transport modes (including maritime transport).
As illustrated in Table 2 and Figure 2, between 1990 and 2004 energy consumption rose by 67% in aviation,
which was considerably greater than the 27% growth recorded for road transport. Energy consumption in rail
transport went up only marginally by 1%. By contrast, the only decrease observed - and one which was quite
significant - was in inland navigation (-23%). In absolute terms however, road transport consumed an extra 62
million toe (mtoe), rising from 228 mtoe to 290 mtoe.
In the main these changes in energy consumption reflect the growth or decline in the popularity of transport modes, but also partly the development of more fuel-efficient traction technology. In rail transport for
instance, the consumption of electricity for rail traction is generally increasing due to the growing share of
electrified lines, which has been displacing diesel fuel usage.
The EU patterns reflect the global situation of all Member States, but there were some national particularities (Table1). Growths in energy consumption of around 100% or above between 1990 and 2004 were reached
in one or more transport modes in several countries (Czech Republic, Spain, Ireland, Italy, Luxembourg, the
Netherlands, and Portugal), with this high growth being most often seen in either road or air transport. Energy
consumption in air transport grew by as much as 224% in Luxembourg; an increase that was in fact overtaken by Turkey (288%). In the other modes, Spain and Finland were the only Member States to stand out,
with energy consumption growths of 97% in Spain for rail transport and of 115% in Finland for inland navigation.
Increases in road fuel consumption were not necessarily higher in the new Member States of Eastern Europe, apart from the Czech Republic (140%). Moreover, energy consumption in road transport was not always
driven upwards: in Estonia and Lithuania, consumption actually went down, by -20% and -30% respectively.
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Emissions

Figure 3: Greenhouse gas emissions from transport by transport mode, EU-25, 2004 (in%)
Nearly the entire energy consumption of the transport sector consists of fossil fuels . In fact, according to the
European Environment Agency, the EU-25 is 98% dependent on them135 . Fossil fuel combustion produces carbon dioxide (CO2) and other emissions resulting from human activity, many of them harmful to human health.
The quantities and profile of these emissions depend on the quantity and quality of fuel used, the technology
used in combustion, the end-of-pipe technologies (filters, catalytic converters) and other factors such as speed,
loading factor, temperature and engine maintenance.
Greenhouse gas emissions result from burning petrol, diesel and kerosene in internal combustion engines. CO2,
the biggest contributor by volume to global warming, accounted for 97% of greenhouse gas emissions in 2004
in the EU-25. However, although CO2is the most important anthropogenic GHG - and often the main focus
of public debate on the ’Greenhouse effect’- it is not directly harmful (i.e. it is not toxic) to human health at
ground level, however it is an asphyxiant.
Industrialised countries that are signatories to the Kyoto Protocol , adopted in 1997, are required to reduce their
emissions of six greenhouse gases (carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons
and sulphur hexafluoride) to on average 5.2% below their 1990 levels, by 2008 to 2012. However, the Kyoto
Protocol does not cover emissions from international flights and maritime transport - which are fast becoming
major polluters.
For its part, the European Union agreed to an 8% reduction in its greenhouse gas emissions, with reductions for the EU-15 Member States agreed under the so-called burden sharing agreement, which allows some
countries to increase their emissions, provided that these are offset by reductions in other Member States.
Emissions of the ’Kyoto basket’ (the six greenhouse gases) covered by the Protocol are weighted by their
global warming potentials and aggregated to give total emissions in CO2equivalent tonnes. Excluded are ozone
depleting substances with global warming properties, as covered by the Montreal Protocol.
135
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Readers should also note that the figures presented in the following section do not include greenhouse gases
from international aviation and maritime transport. Moreover, rail transport data cover emissions from diesel
and coal combustion only and not from electric traction. This is important to note as electric traction accounts
for two-thirds of final energy consumption in rail transport.

Figure 4: Evolution of total greenhouse gas emissions by transport mode, EU-25, 1990-2004 (in%)

Road transport: largest emitter As one could have suspected with the 83% share of transport energy
consumed by road transport (see above), this mode remains by far the largest single emitter. According to the
European Environment Agency , 93% of greenhouse gas emissions from transport came from road transport in
2004 (see Figure 3).
Readers should note however that although the modal share in emissions was proportionally higher than the
share of energy consumed, this also reflects methodological differences, among which is the exclusion of international aviation and maritime transport from the emission data, which artificially increases the share of road
transport. Indeed, this exclusion of international aviation explains why the share of air transport emissions
(domestic only) only reached 2.5%, not much more than inland waterway transport (2.2%), a similarity which
would otherwise come as quite unexpected.
Moreover, although rail transport seems to have been the smallest polluter, with an apparent share of 0.9%,
the true proportion would be larger than this if electric traction were also taken into consideration. The share
of electricity in total rail energy consumption was 66%, twice the share of diesel energy.
Perhaps not surprisingly, road transport also accounted for 76% of ozone precursor emissions, 72% of particulate matter and 71% of acidifying substances emitted in transport. However, here again, these shares are
artificially inflated with a view to the particles emitted. Technologically speaking, the new emission standards
under Euro V fuel regulations effectively make the use of particle filters and catalytic exhuast clean up compulsory.
The widespread availability of low-sulphur fuels is important for the introduction of cars equipped with direct fuel injection (already widely introduced for diesel engines), which offer considerable potential for fuel
efficiency and allow a further reduction of NOx emissions. Fuels with reduced sulphur content (both gasoline
and diesel) - of less than 50 ppm (parts per million) - have been mandatory in the EU since 2005. The sulphur level will be further reduced to less than 10 ppm by 2009, which is considered to be effectively ’zero’ content.
According to the EEA, of the countries with data available, all of them had already met the 2005 limit value
for low sulphur content in road transport fuels, while others were expected to do so. Some countries had even
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achieved the 2009 target on zero sulphur fuels. Moreover, steps towards sulphur reduction were being taken in
other modes.136 .
Looking at the evolution of greenhouse gas emissions over the 1990-2004 period (see Figure 4), domestic aviation recorded the fastest growth (33%). It was followed by road transport (27%), other transport (17%) and
domestic navigation (9%). The only drop (among the transport modes covered) was in rail transport (-26%),
but readers are reminded that these data reflect a drop in diesel (and some coal) rail energy only.

Data sources and availability
In this article, final energy consumption in transport refers to fuels used in all transport activities irrespective of
the economic sector in which the activity occurs, i.e. fuels consumed in: land transport ( NACE 60) excluding
pipelines; water transport (NACE 61) excluding maritime transport; and air transport (NACE 62). Readers
should also note that data show the amount of fuel supplied in the EU, but by the very nature of certain types
of transport, and notably air transport, the fuel may be used outside the EU (i.e. on flights to non-EU countries).
In addition, the following points should also be noted when looking at the individual transport modes.

• Road transport fuels include leaded and unleaded petrol, diesel, motor spirits and LPG, but exclude
lubricants.
• Rail transport includes main energy sources (electricity, diesel and LPG), but excludes coal because of its
very small share; for electricity a conversion factor was used. Electrified urban transport systems such as
metro and tramways are also included here.
• Forair transport , the data show the amount of aviation fuel supplied, but as mentioned above, by the
very nature of the industry, the fuel may in fact be used in or over many other countries.
• Inland navigation covers diesel oil and includes consumption by small vessels (including leisure boats)
performing coastal shipping and not using fuel from international maritime bunkers (hence the term
’inland navigation’ as opposed to ’ inland waterways ’). This explains data for countries without a
significant inland waterway network.

Context
The transport sector is the fastest growing consumer of energy and producer of greenhouse gases in the European Union (EU), despite advances in transport technology and fuel that have resulted in marked decreases in
emissions of certain pollutants.
Although issues in their own right, the environment and energy clearly come together when looking at the
subject of transport sustainability, for consumption and emissions are fairly closely linked: what goes into the
fuel tank comes out of the exhaust pipe in the form of emissions.
Improving the sustainability of the transport sector clearly requires a more comprehensive and integrated approach which reconciles transport, environment and energy policies. And it necessitates policies that combine
legislation and economic instruments, with a shift in focus from ’end-of-pipe’ actions to ones that are more
preventative.
Against the backdrop of mounting energy concerns, among which an oil price hike in early 2006, ’Keep Europe
Moving’ , the mid-term review of the 2001 White Paper, also highlighted the need to make transport contribute
more to energy security, by consuming less. Of total final energy consumption in the EU, the transport sector
(excluding maritime transport) accounted for a share of nearly 31% in 2004.
Integration of environmental considerations has been high on the political agenda following the Treaty of Amsterdam , which introduced ’ sustainable development ’ as one of the EU’s core objectives. But worryingly,
according to the mid-term review, the measures taken so far will not be enough to counter the increasing environmental pressures of transport especially when it comes to CO2emissions.
136

European Environment Agency, TERM 2005 Report
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Further Eurostat information
Publications
• Panorama of transport, 2009 edition

Main tables
• Energy (t_nrg) , see:
Energy Statistics - quantities (t_nrg_quant)
Final energy consumption by transport (ten00100)
Energy consumption of transport, by mode (tsdtr100)
Share of biofuels in fuel consumption of transport (tsdcc340)

• Environment (t_env) , see:
Air pollution/Climate change (t_env_air)
Emissions of particulate matter from transport (tsdtr440)

Database
• Environment (env) , see:
Air pollution/climate change (env_air)
Indicators for air pollution and climate change (source: EEA) (env_air_ind)
Air emissions (source: EEA) (env_air_emis)
Environmental accounts (env_acc)
Physical flow and hybrid accounts (env_acp)
Air Emissions Accounts by activity (NACE industries and households) (env_ac_ainacehh)

Dedicated section
• Energy
• Environment
• Transport

Methodology / Metadata
• Energy consumption of transport relative to GDP (ESMS metadata file - tsdtr100_esms)
• Energy Statistics - quantities (ESMS metadata file - nrg_quant_esms)
• Share of biofuels in fuel consumption of transport (ESMS metadata file - tsdcc340_esms)
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External links
• European Environment Agency - Transport

See also
• Passenger transport statistics
• Transport modal breakdown

Notes
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