
Environment

Resource 
Efficiency 

Scoreboard
2014

Highlights



Legal notice:
The views expressed in this report, as well as the information included in it, do not necessarily reflect the 
opinion or position of the European Commission and in no way commit the institution.

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.

This report was prepared by:
Andrea Demurtas, Anastasia Sousanoglou, Gareth Morton, Alexandra Humphris-Bach and Adrian Cole from Ricardo-AEA Ltd

Coordinated and guided by:
Barbara Bacigalupi and Jacques Bonnin

Directorate-General for Environment
European Commission

More information on the European Union is available on the Internet (http://europa.eu)

Cover page: from left to right © Fuse, © iStock, © iStock, © iStock, © iStock; Page 3: © European Union;  
Page 4-5: © Hemera; Page 4: © iStock; Page 5: © Photodisc; Page 6: © iStock; Page 8: © moodboard; Page 
13: © iStock; Page 16: © iStock; Page 17: © iStock; Page 19: © iStock; Page 21: © iStock; Page 22: © Pixland.

© European Union, 2014 
Reproduction is authorised provided the source is acknowledged.
Printed in Belgium
PRINTED ON RECYCLED PAPER THAT HAS BEEN AWARDED THE EU ECO-LABEL FOR GRAPHIC PAPER

2
R e s o u r c e  E f f i c i e n c y  S c o r e b o a r d  H i g h l i g h t s  2 0 1 4



Resource Efficiency  

Scoreboard 
2014 Highlights

Natural resources underpin our economy and 
our quality of life. Improving the way we use 
increasingly scarce and valuable resources is key 
to securing growth and jobs. Improving resource 
efficiency means producing more from less, while 
reducing the environmental impact of resource use 
at the same time.

Through the Resource Efficiency Flagship Initiative, 
we are promoting the integration of resource 
efficiency across the board, in policies for the EU 
economy, energy, transport, construction, agriculture, 
fisheries, and cohesion.

The Roadmap to a resource-efficient Europe 
provides a framework for policies and sets the 
milestones to put us on a path to resource efficient 
and sustainable growth. Guiding public and private 
decision makers in the transformation of the 
economy is a major component of the roadmap. 
Setting targets that give a clear direction and 
indicators to measure progress is vital if we want 
to go forward. The resource efficiency scoreboard 
illustrates the progress of the European Union as 
a whole and of individual Member States towards 
being more resource-efficient. It is based on the 
most recent statistics from Eurostat, the European 
Environment Agency and other internationally 
recognised sources.

Sometimes the smallest tool in the box turns out to 
be exactly the one you need. I see the publication 
of this scoreboard as a major step towards the 
creation of an efficient monitoring system to guide 
our progress in the great transformation that awaits 
the EU economy.

Janez Potočnik 
European Commissioner for Environment
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The overall picture is one of steady improvement in 
the efficient use of resources across Europe coupled 
with a reduction in some environmental impacts 
although there are areas and some Member States 
where further improvement is needed.

The lead indicator is resource productivity which 
measures how efficiently economies use material 
resources to produce wealth. This has improved 
steadily, providing encouraging evidence of the 
development of more circular economic activity. 
The picture across Europe is not uniform however, 
and is widely dependent on specific cases in specific 
countries.

Carbon, land and water 
Decarbonisation is an essential part of the 
development of resource efficient economics and two 
indicators provide evidence of progress. Emissions of 
greenhouse gases (GHG) have decreased since 2000 
and renewable energy generation has been growing 
steadily. Looking at the rate of urbanisation, most 
Member States have less than three percent of their 
land area defined as ‘built-up’, and those countries 
with larger amounts of built-up areas are the 
smallest, most densely populated countries.  
The overall water resource picture is reasonable 
with just five Member States experiencing either 
‘severe water scarcity’ or ‘water scarcity’ in 2007. 
This does not however lessen the issues which need 
to be addressed in those particular Member States. 
A number of other countries are also exploiting their 
water resources to relatively high levels putting their 
sustainability at risk. Water productivity and efficiency 
across Europe as a whole could be improved.

Executive  
summary

This report contains a selection of indicators from the Resource Efficiency 
Scoreboard and it is designed to be a short version of a complete 
scoreboard which is expected to be available in the autumn of 2014.
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Transforming the economy 
Progress towards a circular economy means less 
waste generation and better recycling. The EU 
has seen a minor reduction (around 5%) in waste 
generation between 2004 and 2010 and an 
improvement in municipal recycling rates of around 
16 percentage points since 2000, achieving a rate 
of 41% in 2012. Regarding eco-innovation, more 
effort is needed by a number of countries to address 
the resource and environmental issues they have as 
well as to take the development of their economies 
forward.

Nature and ecosystems 
Indicators for biodiversity, soil erosion and air 
pollution show mixed results with some displaying 
improvements, but others giving cause for concern. 
The indicators suggest lowland areas, especially 
farm and grass land, are under increasing pressure 

from agriculture and a number of countries are 
adversely affected by soil erosion. On the whole 
though, air quality is improving across the EU. 

Key areas 
The level of some pollutants is falling but others 
remain relatively high and the urban populations 
in a number of countries are exposed to excessive 
amounts of particulates from vehicle and industrial 
sources. Across Europe, the supply of food (from 
animal or vegetal sources) has increased slightly 
although the proportion of food supplied from 
animal and vegetal sources has remained the same.
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A major challenge for the Roadmap and Scoreboard 
has been identifying good indicators to measure 
progress towards a resource efficient, low-carbon 
economy. The indicators were selected to be robust, 
easily understood and able to be combined or used 
together to present a good insight into progress 
across Europe. The scoreboard was subject to a 
wide consultation process and has been developed 
following a three-tiered approach (combining various 
indicators): 

• An overall lead indicator for ‘resource productivity’. 

• A second tier ‘dashboard’ of complementary macro 
indicators for land, water and carbon. 

• A third tier of theme specific indicators to measure 
progress towards specific key thematic objectives 
and the actions and milestones set out in the 
Roadmap.

This report is intended to be a short version of a 
complete Resource Efficiency Scoreboard which 
is expected to be available in autumn of 2014. It 
presents the most recent statistics covering the 
selected resource efficiency indicators, coming from 
official sources (Eurostat, the European Environment 
Agency and other internationally recognised 
sources).
 
For more information about the Resource Efficiency 
Roadmap and the resource efficiency indicators, 
see the European Commission’s Online Resource 
Efficiency Platform (OREP)1. 

1 www.ec.europa.eu/environment/resource_efficiency/

targets_indicators/roadmap/index_en.htm

1. Introduction
The Resource Efficiency Scoreboard is an online 
tool, available to view on the Eurostat website, 
to inform EU citizens and stakeholders on the 
progress towards a resource efficient Europe. 
The indicators presented here are a selection 
from the scoreboard and show the progress 
of the European Union as a whole as well as 
individual Member States.

Resource productivity: 
GDP divided by domestic 

material consumption 
LEAD

INDICATOR

DASHBOARD OF 
MACRO-INDICATORS 
ON CARBON, LAND 

AND WATER

THEMATIC 
INDICATORS

Focus on resource use
and its environmental 

impacts (domestic and 
global perspective)

Monitoring the 
transformation of the 

economy, natural capital 
and key sectors
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Indicators used in the Scoreboard report
The indicators analysed in this report are part of the online 
Resource Efficiency Scoreboard, although for some charts 
additional data have been included.  Table 1 shows the indicators 
organised by theme, the most recent datum available (as of 15th 
May 2014) in the online Resource Efficiency Scoreboard and the 
source of the statistical information2.

2 Data are regularly updated in Eurostat database. See http://epp.eurostat.

ec.europa.eu/portal/page/portal/europe_2020_indicators/ree_scoreboard

Table 1: Indicator details

Theme Sub theme Indicator Timeliness Source

Lead indicator Resources Resource productivity 2011 Eurostat

Domestic material consumption per capita 2011 Eurostat

Dashboard 

indicators 

Carbon Greenhouse gas emissions per capita 2011 EEA

Energy productivity 2012 Eurostat

Share of renewable energy in gross final energy consumption 2012 Eurostat

Land Built-up areas 2012 Eurostat

Water Water exploitation index 2007 Eurostat

Water productivity 2007 EEA

Transforming 

the economy 

Turning waste into a 

resource 

Generation of waste excluding major mineral wastes 2010 Eurostat

Recycling rate of municipal waste 2012 Eurostat

Supporting research and 

innovation 

Eco-innovation index 2012 Eco-

innovation 

Observatory

Getting the prices right Environmental tax revenues - % of total revenues from taxes and social 

contributions

2012 Eurostat

Nature and 

ecosystems 

Biodiversity Index of common farmland bird species 2011 PECBMS

Safeguarding clean air EU urban population exposed to PM10 concentrations exceeding the daily 

limit value on more than 35 days in a year

2011 EEA

Land and soils  

 

Soil erosion by water - area eroded by more than 10 tonnes per hectare 

per year

2006 JRC

Key areas Ensuring efficient mobility Pollutant emissions from transport 2011 EEA

Addressing food  Daily calorie supply per capita by source 2009 Eurostat/ FAO
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Figure 1: EU overall productivity indicators

The economic activity of countries is measured by 
Gross Domestic Product (GDP) which represents 
a reasonable indicator for economic ‘well-being’. 
The three productivity indicators (energy, labour 
and resources) show how much wealth (in Euro) is 
created for each unit of resources (labour – measured 
in hours, energy – measured in oil equivalent and 
material resources – measured in kilograms).

Figure 1 shows that between 2000 – 2011, GDP 
increased overall despite the significant drop in 2008 

– 2009 caused by the global economic crisis. The 
steady rise in GDP resumed in 2009 and in 2011 it 
was near to its pre-2008 levels. At the same time, 
the productivity indicators have also seen a steady 
rise despite short term fluctuations. Overall, resource 
productivity has increased. This means the European 
economies have been producing more and engaging 
in more economic activity while using fewer resources 
to achieve it. It also points to progress towards the 
development of the circular economy. 
 

2. Resource efficiency in Europe 
 

 

Figure 1: EU28 - Overall resource efficiency indicators, 2000 - 2011 
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Figure 2: Resource productivity (EUR per kg), 2011

3. Resource Efficiency Scoreboard Lead Indicator –  
 resources 

Resource productivity is a measure of how 
efficiently the economy uses material resources to 
produce wealth (gross domestic product (GDP)). Its 
development gives an indication of the decoupling 
of the economy from material consumption (i.e. 
the ability to create wealth while reducing impacts 
on the environment). It is currently calculated by 
dividing GDP by Domestic Material Consumption 
(DMC), which is the total amount of materials 
directly used in an economy. Resource productivity 
improves with increases in GDP and reductions in 
material consumption. 

While the scoreboard currently shows DMC, it is 
intended that Raw Material Consumption (RMC) 
will be used in the future when data are available. 

RMC adds the embodied consumption of imports, 
providing a more accurate picture of consumption.

The average EU-28 resource productivity for 2011 
was 1.58 and Figure 2 shows the most resource 
efficient Member States to be Luxembourg, United 
Kingdom, Netherlands, Malta, France and Italy. This 
could be explained by the fact that a big share of 
GDP in these countries comes from the banking and 
other services sectors. There is a contrast between 
the countries in the East and West of Europe, with 
some exceptions. This reflects differences in their 
economies (for example whether they intensively 
exploit their natural resources or not), in their 
geography and climate.

<1 €/kg 

1-2 €/kg

>2 €/kg

Legend
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Figure 3: EU-27 - Domestic Material Consumption (tonnes per capita by category), 2000-2011

Domestic material consumption (DMC 3) is expressed 
in tonnes and defined as the total amount of 
materials directly used in the economy, and equals 
direct material input (DMI) minus exports. The 
materials are listed in Figure 3 and the per capita 
value is calculated by dividing DMC by the total 
population. It is important to recognise that the term 
‘consumption’ as used in DMC denotes ‘apparent’ 
consumption and not final consumption. In this 
respect, a good analogy to help understand it is 
‘total primary energy supply’ as opposed to ‘final 
energy consumption’. DMC also does not include 
upstream hidden flows related to imports and 
exports of raw materials and products. As previously 
stated, it is intended that DMC will be replaced 
by Raw Material Consumption (RMC) in the future 
when data are available. RMC adds the embodied 
consumption of imports, providing a more accurate 
picture of consumption. 

This indicator is highly variable across individual 
Member States depending on the make-up of 
their economies but the overall trend in Figure 3 
shows an increase until 2007 – 2008 followed 
by a significant drop and a slow resumption of 
growth in 2010 – 2011. Looking in detail at the 
data, agricultural products (biomass and products 
thereof) are much the same throughout the period. 
The story for metal ores also shows demand is very 
similar throughout the period. Non-metallic minerals 
and fossil energy materials show a trend of growth 
up to 2007 – 2008 followed by sharp decline and 
slow recovery. This can partly be explained by the 
contraction of the European economies, especially 
in the construction sector, following the global 
economic crisis. However, a contributory factor, 
which may help to explain the plateauing in 2007 
(before the onset of the crisis) may be greater 
resource efficiency, increased recycling and improved 
manufacturing efficiencies which may all be 
contributing to lower demands for energy and some 
raw materials.

3 For a detailed description of DMC see www.epp.eurostat.

ec.europa.eu/cache/ITY_SDDS/EN/tsdpc220_esmsip.htm 
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Figure 4: EU-28 - Greenhouse gas (GHG) emissions (tonnes of CO2 equivalent per capita) 2000 - 2011

Decarbonisation is important in the development of a 
resource efficient economy and this indicator shows 
the trends in man-made emissions of the ´Kyoto 
basket´ of greenhouse gases (GHGs) which includes 
carbon dioxide (CO2), methane (CH4), nitrous oxide 
(N2O), and the so-called F-gases (hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs) and sulphur 
hexafluoride (SF6)). The chart shows GHG emissions 
per capita in tonnes of CO2 equivalent (CO2e). CO2e 
expresses the global warming potential of these 
gases converted to that of CO2 (hence CO2e).

Figure 4 clearly shows a downward trend in GHG 
emissions: in 2011, EU-28 emitted 9.03 tonnes of 
CO2e per capita compared to 10.46 in 2000 – a 
reduction of over 13%. Although this indicator is 
not comparable with the EU target (which is not 
expressed in per capita values) it is evidence of 
successful progress in meeting the collective 8% 
Kyoto reduction target for the period 2008–2012. In 
fact progress toward the Kyoto target for EU-15 is 
even better at 18.7% 4. 4 COM(2013)698 and SWD(2013)410

Figure 5: CO2e emissions per capita, 2000 and 2011

Figure 5 shows that most Member States decreased 
CO2e emissions per capita between 2000 and 2012, 
with a few exceptions (Estonia, Poland, Bulgaria, 
Hungary, Malta, Lithuania and Latvia) showing an 
emissions increase. This is probably due to economic 
growth within their economies and the energy sources 
they use. It is important to note though that some 
of these countries had reduced their emissions since 
1990 (the year used to calculate Kyoto protocol  
and reduction commitments) due to heavy  
de-industrialisation after the break-up of USSR. 

Luxembourg has very high and increasing per 
capita emissions. This may be mainly due to its high 
transport emissions (transport accounts for around 
50% of its GHG emissions against an EU average 
of around 20%) which is the result of a number of 
factors including fuel tourism (sales of vehicle fuel 
to non-residents due to lower fuel prices), significant 
cross-border commuting to work and the country’s 
location at the hub of Europe.

4. Dashboard indicator – carbon
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Figure 6: EU-28 - Share of renewable energy in gross final consumption, 2004- 2012 and 2020 target

Figure 6 shows the proportion of energy used across 
EU-28 derived from renewable sources – wind, solar, 
hydroelectric and tidal power as well as geothermal 
energy and biomass. More renewable energy 
will enable the EU to cut greenhouse emissions 
and make it less dependent on imported energy. 
Furthermore, boosting the renewables industry will 

encourage technological innovation and employment 
in Europe.

Renewable energy now amounts to 14.1% of total 
energy consumed. One of the EU’s 2020 targets is 
to generate 20% of Europe’s energy from renewable 
resources and this indicator shows the EU is just on 
track to meet it. 

Figure 7: Renewable energy in gross final energy consumption, 2004 and 2012 (with 2020 target)

Figure 7 shows the proportion of renewable energy 
in gross final energy consumption in 2004 and 
2012 for each Member State together with each 
individual 2020 renewable energy target. Renewable 
energy generation targets have been set at different 
thresholds to allow for different starting points for 
each Member State. Data show that every country 
has made progress towards its targets. Sweden has 

exceeded its target (due to its extensive hydropower 
resources), while Estonia and Bulgaria have met 
theirs. Other countries nearing their targets include 
Latvia, Finland, Austria, Denmark, Romania, Greece 
and Czech Republic. However, a number of countries 
are still a long way short and significant investment 
will be required if the targets are to be met.
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Figure 8: Percentage of built-up land, 2012

This indicator shows the percentage built-up area 
of each Member State in 2012. Built up area is 
defined as ‘surface covered by roofed constructions 
for permanent purposes which can be entered 
by people’. Built up areas do not include artificial 
non-built-up areas, for example roads and sealed 
surfaces (such as car parks). 

Figure 8 shows that most Member States have built 
on less than 3% of their total land area. Only three 

Member States have built-up areas greater than 4% 
and all these are small, densely populated countries 
– Malta, Belgium and Netherlands. Of the latter two, 
Belgium, which has the second highest percentage 
built-up area, has built on just 7.1%. However, 
Malta has built on 19% of its land area, which is 
not surprising given it is a small, densely populated 
island.

5. Dashboard indicator – land 
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Figure 9: Water exploitation index, 2007

The water exploitation index (WEI) measures how 
much water is abstracted each year compared with 
the amount of water available (as an average of 
the latest 20 years) and gives an indication of the 
sustainability of current consumption rates. It is 
measured as the total fresh water abstraction divided 
by the long term average available water (LTAA) and 
expressed as a percentage. It is difficult to measure 
accurately as many of its values are highly uncertain 
and are missing for a number of countries.
 
An area is considered under stress if the 20% 
threshold is passed. The figures are highly dependent 

on climate, geography and the type of economy. 
For example, Figure 9 shows Cyprus as being under 
‘severe water scarcity’ and four other countries 
experiencing ‘water scarcity’. This is because two of 
these are countries are islands, and four are located 
in southern Europe with quite hot, dry climates and 
fairly limited freshwater sources. Belgium’s relatively 
high water exploitation index is likely to be due to 
its nuclear energy industry which requires very high 
volumes of water for cooling purposes. For Spain and 
Italy, the critical factors putting its water resources 
under stress are the climate and heavy consumption 
by large agricultural sectors.

Figure 10: Water productivity (EUR per m3), 2007

This indicator measures how efficiently water 
is used, in terms of the amount of Euro of GDP 
generated for every m3 of water abstracted. It varies 
according to the make-up of different economies 
(which is how each Member State produces its 
GDP) but also with climate. Denmark and Ireland 

appear to have very high levels of water productivity 
(381.7 and 247.1 respectively) compared to the next 
highest Member State (Malta, 143.8). Most of the 
countries in Figure 10 have water productivity levels 
lying between 3.8 and 68.7 EUR m3.

6. Dashboard indicator – water 
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7.1 Turning waste into a resource 
Figure 11: Waste generation (kg per capita), 2004 and 2010

Reducing waste generation in line with the principle 
of the ‘waste hierarchy’ (prevention, preparation for 
reuse, recycling, recovery and disposal) contributes 
to improving resource and material efficiency and 
decouples economic growth from waste generation. 
This indicator shows the amount of waste generated 
per person for EU28 in 2004 and 2010. It is defined 
as total waste generated in a country per inhabitant 
and year. It excludes major mineral wastes, 
dredging spoils and contaminated soil to help make 
comparisons across countries as mineral waste, 
mining and construction account for high quantities 
in some countries. 

Overall, as shown in Figure 11, the EU has seen a 
minor improvement between 2004 and 2010 with 
a reduction in waste generation of around 5%. 

However, there are different trends across the EU: 
some countries have seen waste generation increase 
by up to 30%, while others have reduced their waste 
generation by 60%. Estonia is unusual in having 
very high levels of waste generation (over 8 000 
kg per capita in 2010 compared to the EU average 
of 1 845 kg per capita). This is mainly due to large 
amounts of hazardous waste from the energy and 
the refinery sector, derived from the use of oil shale 
as the main source of energy production. Even so, 
Estonia has shown a larger decrease than many 
other countries. This indicator is an encouraging 
signal as waste generation appears to be falling 
even though the European economy has grown over 
the same period.

Figure 12: Municipal waste recycling rate (percentage of total waste generated), 2000 and 2012

Municipal waste consists, to a large extent, of waste 
generated by households. It may also include similar 
wastes generated by small businesses and public 
institutions and collected by the municipality (N.B. 
this may vary from municipality to municipality and 
from country to country, depending on local waste 
management systems). The data do not include 
waste from agriculture or industry.

The municipal recycling rate across the EU 
has improved by around 16 percentage points 
between 2000 and 2012, and stood at 41% in 
2012. The best performers are Germany (64.5%), 
Austria (59.4%) and Belgium (57.3%), while 
the lowest is Romania (1.1%). Even if there are 
significant differences within the EU, this indicator 
is encouraging as increased recycling is further 
evidence of the steady development of a circular 
economy by re-injecting valuable resources in the 
economy instead of losing them.

7. Thematic indicators – transforming the economy
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7.2 Supporting research and innovation
Figure 13: Eco-Innovation index, 2012

Eco-innovation is any innovation that reduces the 
use of natural resources and decreases the release 
of harmful substances across the whole life-cycle of 
products. The Eco-innovation Index is based on 16 
indicators to help compare different countries and 
include a range of eco-innovation inputs (investment 
and R&D in green product/energy development), 
activities (implementation of activities to reduce 
material/water consumption), outputs (patents and 
academic publications), reduction/more productive 
use of material/water and reduced GHG emissions 
together with socio-economic outcomes (employment 
and turnover from eco-industries).

The chart ranks each Member State in 2012 in 
relation to the EU-27 level (indexed at 100) with 12 
countries showing eco-innovation levels above the EU 
average. In 2012, the lowest were Lithuania, Poland 
and Slovakia (over 40 points below the EU average), 
highlighting a lack of investment in innovative 
green technologies whilst the highest were Sweden, 
Denmark and Finland. Finland was 50 points above 
the EU average, indicating the country is an EU leader 
with respect to the development of environmentally 
considered thinking from government and businesses.

It should be noted that the data available are not 
comparable across time and, as a result, can only be 
used to review countries positions annually in relation 
to their performance against other Member States as 
well as the EU-27 average.

Figure 13: EU-27 Eco-Innovation index, 2012 
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Environmental taxes are an efficient market-
based instrument to achieve environmental policy 
objectives. This indicator measures the amount of 
environmental taxes (related to energy, transport, 
and pollution and resources) as a percentage of 
total taxes and social contributions (approximately 
6% in the EU in 2012). This indicator only includes 
revenues that are identified as environmental taxes 
in the national accounts and includes, for example, 
taxes on fuel (transport, heating, etc), electricity 
consumption, ownership of motor vehicles, pollution 
and resource use.

Figure 14 shows that Member States have 
different taxation splits between environment and 
other factors such as labour and capital with the 
proportion of environmental tax revenue varying 
from 4% to 11%. On average, environmental tax 
revenues have decreased slightly from 6.7% in 
2002 to 6% in 2012. This is reflected in the figures 
for the Member States. The number in which the 
proportion of environmental taxation has fallen is 
over double those in which it has risen. Taxation on 
energy makes up the biggest component followed 

by transport. Pollution taxation represents a very 
small proportion of overall environmental taxation. 
The countries with the highest proportion of income 
from environmental taxes are Slovenia and Bulgaria 
(just over 10%) while the lowest is France (4.1%). 
However, as the data are expressed as a percentage 
of total tax income, it may well be that France 
pays more environmental taxes per head than, for 
example, Bulgaria.
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7.3 Getting the prices right
Figure 14: Environmental taxes revenues (percentage of total revenues from taxes and social 
contributions), 2002 and 2012 
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8.1 Biodiversity
Figure 15: EU - Common birds index, 1980 - 2011

The populations of common birds are considered a 
good representative for measuring biodiversity as 
they are highly sensitive to anthropogenic (man-
made) changes. The chart above shows that common 
farmland birds have declined significantly throughout 
the EU during the time period 1980 to 2011. This is 

probably indicative of increasingly intensive farming 
practices as well as the disturbance and steady loss 
of habitats. By comparison, common forest birds 
have remained at a steady level. This indicates that 
woodland and forests are not declining or are not 
under as much pressure as more open habitats.

8.2 Safeguarding clean air
Figure 16: EU - PM10 exposure: percentage of urban population resident in areas with PM10 
concentrations exceeding daily limit value, 1992 – 2011

Particulate matter (PM) occurs naturally in 
the air and can be increased by the burning of 
fuel (particularly from transport and industrial 
combustion processes). Usually wind disperses 
PMs to harmless concentrations, but sometimes 
in cities, weather conditions may not disperse 

them leading to the development of ‘smog’ 
which can be a health risk. Particulates come in 
different sizes and have various health effects. 
PM10, which is particulate matter with a diameter 
of 10 micrometers or less, especially affects the 
respiratory systems of the elderly and children. 

8. Thematic indicators – natural  
 capital and ecosystems
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Figure 17: PM10 exposure: percentage of urban population resident in areas with PM10 concentrations 
exceeding daily limit value, 2011

Figure 17 shows the percentage of urban population 
exposed to PM10 values above safe limits for 
different amounts of time across Member States 
in 2011. It shows that, on average, 32.7% of the 
European urban population is exposed to excessive 
PM10 levels for over 35 days per year. Eleven 
Member States have a higher than average share 
of their population exposed and in five countries 
(Bulgaria, Cyprus, Hungary, Slovenia and Slovakia) 
100% of the urban population has been exposed to 
PM10 values over the daily limit of 50µg/m3 for over 
35 days per year. Luxembourg is the only country 
that recorded zero days of exposure, and 100% of 
Estonia and Finland’s urban population was exposed 
to between just one and seven days per year. The 
remaining ten countries have the majority of their 
urban population exposed to values above daily 
limits for less than 35 days per year.
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Figure 16 shows the exposure of urban populations 
to PM10 pollution during the last twenty years 
across Europe. The trend between 1992 – 2011 
shows a steady reduction from 100% to 32% of 
the urban population exposed to values above 
daily limits for over 35 days per year. There has 
however, only been a marginal improvement in the 
proportion of urban citizens not exposed at all. Due 
to innovative regulations on emissions, such as the 
phasing in of EURO standards for road vehicles, 

there was a rapid reduction in the highest levels of 
exposure between 1992 – 1998, after which the 
proportions of the different exposure levels remain 
fairly constant (although there is some annual 
variation). This could be due to the switch to diesel 
fuelled vehicles and increased transport mileage. 
Between 1998 – 2011, the percentage of the 
population exposed for more than 35 days per year 
ranged between 22.3% and 41.2%. 
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8.3 Land and soils
Figure 18: Erosion by water on arable lands and permanent crops, 2006

Soil erosion of river beds is a natural process that 
carries water from the mountains and helps the 
formation of fertile lowlands and farmland. When 
it becomes excessive however, it poses risks to 
the stability of the soils, especially on slopes. The 
process can be exacerbated by human intervention 
by, for example, cutting trees (reducing soil stability) 
or building roads (which can concentrate flows and 
increase erosion). Soil erosion by water is one of the 
most widespread forms of soil degradation in Europe 
causing damage to soil functions and affecting the 
quality of freshwater as nutrients and pesticides are 
transferred to water bodies.

An area is considered at risk if more than 10 tonnes 
of soil is eroded per hectare per year (although losses 
above 2 tonnes per hectare per year are considered 
irreversible for most soils). Figure 18 shows levels 
of soil erosion across Europe with concentrations of 
areas experiencing high rates of erosion throughout 
Italy, in Spain and Portugal as well as parts of France. 
Large areas of Europe are experiencing soil erosion 
rates of between 2 – 10 tonnes per hectare per year. 
This issue needs to be addressed before irreversible 
damage is done to soils and agricultural systems 
across the EU.
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9.1 Ensuring efficient mobility 
Figure 19: EU-28 - Pollutant emissions from transport, 1990 - 2011

Emissions from transport are the main contributor to 
air pollution and this indicator shows the emissions 
from transport of oxides of nitrogen (NOx), non-
methane volatile organic compounds (NMVOCs) and 
particulate matter (PM10 and PM2.5). These pollutants 
can be broadly grouped into acidifying substances, 
particulates and ozone precursors. NOx is the 
leading pollutant from transport and contributes to 
acidification, formation of ground level ozone and 
particulate formation. NMVOCs (organic compounds 
such as benzene, xylene, propane and butane) are 
an indicator of smog (particularly summer smog) 
which affects respiratory systems. As previously 
mentioned (see page 18) particulates come in 
different sizes and have various health effects, for 
example, the respiratory systems of the elderly and 
children are particularly affected by PM10.

All emissions have decreased since 1990 and 
the steady reduction in NMVOCs is due to the 
introduction of catalytic converters for vehicles and 
switching from petrol to diesel fuel. The reductions 
in all emissions can also be partly explained by the 
steady improvement in vehicle engine efficiency 
and the gradual development of hybrid, electric and 
LPG vehicles. NOx has decreased less than NMVOCs 
for various reasons, including for example, the fact 

that diesel cars emit less NMVOCs, but more NOx. 
Particulates remained around the same level until 
2007 when they began to drop more significantly. 
It is difficult to fully explain the PM10 trend: while 
newer engines emit less PM10, improvements have 
been partly offset by the increase in transport 
mileage. 

9. Thematic indicators – key areas
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9.2 Addressing food 
Figure 20: EU-27 - Daily calories per capita by source, 2000 and 2009

Monitoring food production is very important for 
resource efficiency as it accounts for 19% of the 
world’s GHG emissions, 60% of European phosphorus 
and nitrogen pollution and 30% of its toxic pollution. 
Agricultural production also accounts for 70% of 
the global freshwater consumption and 38% of the 
total land use. Animal products contribute most to 
environmental pressures and impacts as animals 
are fed more than half of all world crops and require 
much a larger portion of land per calorie of food 
produced than vegetal products. 

Figure 19 shows the daily calorie availability by 
source (consumption and losses). The proportion of 
animal to vegetal products supply is fairly consistent 
across Member States with the highest amount per 
capita being Austria (3 800 calories) and lowest 
Cyprus (2 678 calories). Between 2000 and 2009, 
there has been very little variation in the overall 
amounts or the proportion of animal to vegetal 
products (less than 1% on average).
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Country codes
AT  Austria
BE  Belgium
BG  Bulgaria
CY  Cyprus
CZ  Czech Republic
DE  Germany
DK  Denmark
EE  Estonia
EL  Greece
ES  Spain
FI  Finland
FR  France
HR  Croatia
HU  Hungary
IE  Ireland
IT  Italy
LT  Lithuania
LU  Luxembourg
LV  Latvia
MT  Malta
NL  The Netherlands
PL  Poland
PT  Portugal
RO  Romania
SE  Sweden
SI  Slovenia
SK  Slovakia
UK  United Kingdom
EU  European Union
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