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Executive summary
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This is the first complete report on the EU Resource Efficiency 
Scoreboard. It is based on the indicators and data available 
in November 2014 in the Eurostat’s dedicated website on the 
EU Resource Efficiency Scoreboard. The aim of the Scoreboard 
is to monitor progress in the implementation of the Europe 
2020 Resource Efficient Flagship initiative. This report provides 
a description of all the indicators, as well as trends and country 
analyses. It follows the publication, in May 2014, of the EU 
Resource Efficiency Scoreboard Highlights 2014, which focused 
on a small number of selected indicators.

Resource productivity and indicators on materials, 
land, water and carbon

EU resource productivity, which measures how efficiently 
economies use material resources to produce products 
and services in the EU, has increased by 31.5 %, from EUR 
1.34/kg in 2000 to EUR 1.76/kg in 2013. This corresponds to 
an average annual increase of 2.1 %1. It was marginally above 
the volume growth rate of gross domestic product (GDP) during 
the reporting period. This suggests resource use has slightly 
decoupled from economic output and circular economic activity 
might have started to develop. However, the picture across 
Europe is not uniform and progress is dependent on the specific 
conditions (economic, cultural and geographic) in individual 
Member States.

Resource use across Europe decreased overall to 13.2 tonnes 
per capita over the same period. However, the patterns of 
consumption vary across Member States. In 2013, the amount 
of consumption per capita ranged between under 10 tonnes 
and over 30 tonnes. While in many countries consumption has 
reduced, it has increased in others. Looking at the proportions 
of material consumed, in 2013 non-metallic minerals had 
the largest share (47 %), biomass and fossil energy materials 
represented respectively 26 % and 23 % and metal ores 
amounted to only 4 %. Fossil energy materials have steadily 
declined since 2005 and the share of other materials has 
fluctuated in recent years.

Across Europe, the expansion of artificial, built-up environments 
has continued, with around 1 000 km2 of land (an area nearly 
half the size of Luxembourg) being built on every year. However, 
the overall proportion of artificial land has still remained 
relatively low. In 2012, in the majority of Member States, less 
than 3 % of land was categorised as ‘artificial’. The productivity 
of the artificial land reflects the economic characteristics of 
different Member States and varies considerably.

Water resources across most of Europe still appear to be 
able to meet the demands placed upon them. A number of 
mainly southern European Member States are experiencing 
varying levels of water scarcity and stress due to overuse. 
However, the water exploitation index does not reflect the 
uneven distribution of water resources, or regional or river 
basin level water stress (due to overuse or seasonal variations 
in availability) experienced by some Member States. For many 
countries, water conservation needs to be prioritised to protect 
aquatic environments, sustainable agriculture and industries 
with heavy water demands, and to safeguard public supplies. 
This is particularly necessary in view of predicted changes in 
precipitation patterns due to climate change that are likely to 
affect ever wider areas of the European continent.

The EU has made significant progress towards decarbonisation 
with greenhouse gas (GHG) emissions falling from 10.5 tonnes 
of carbon dioxide equivalent (tCO2e) per capita in 2000 to 
8.9 tCO2e per capita in 2012. Some of the main contributing 
factors have been an increasing use of renewable energy 
and a shift to less carbon-intensive fossil fuels. This has been 
supported by a variety of policy measures and innovations that 
have made energy production and distribution more efficient. 
Energy productivity has steadily improved (by 19 % for EU28 
between 2000 and 2012), but energy dependence is a concern 
for the future, as in 2012 the EU imported over 50 % of its 
energy. Renewable energy sources potentially have a great 
role to play in energy production. All Member States have 
consistently increased their renewable energy generation and 
consumption since 2000. In 2012, this led to some countries 
generating over 30 % of their energy from renewable sources. 

Resource efficiency and the ‘green economy’

Not only does resource efficiency have environmental benefits, 
but it also has economic ones. The environmental goods and 
services sector has considerably grown, despite the crisis, 
with jobs created in the renewable energies, energy efficiency, 
retrofitting green technologies, organic agriculture, waste 
management and recycling sectors. Although definitions and 
estimates might differ, recent reports suggest that green jobs 
across the EU rose from 3 million to 4.2 million between 2002 
and 20112 (though there are estimates putting the figure as 
high as 7 million3).

Transforming the economy

Indicators for waste generation, landfilling and recycling suggest 
Member States are becoming more efficient in the way they 

1 Eurostat, Statistics explained – Material Flow Accounts, accessed November 2014.
2 European Commission, Communication Green Employment Initiative: Tapping into the job creation potential of the green economy, COM(2014) 446, 02.7.2014.
3 Sustainlabour, Green Jobs and related policy frameworks - an overview of the European Union, February 2013.
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use resources, as materials recycling has generally improved. 
However, the EU economy needs to move further towards more 
resource efficient patterns and a circular economy. At the EU 
level, between 2004 and 2012, waste generation decreased by 
around 6 %, landfill rates are now below 30 % and municipal 
recycling rates have increased to over 40 %. In addition, more 
than half of Member States have seen their per capita waste 
generation decrease.

Eco-innovation is critical to future sustainability as it can reduce 
the use of natural resources and the environmental impacts 
of products and services. Eco-innovation performance varies 
considerably across Member States and has improved during 
recent years. However, a gap still exists between the potential 
for eco-innovation and the current state of eco-innovation 
activity in the EU.

Progress in changing environmental taxation, to reduce pollution 
or increase resource efficiency, has been poor. Between 2002 
and 2012, the share of revenue from environmental taxes 
(within overall taxation and social contributions) has slightly 
declined to just 6 %. This is below the level of 10 % suggested 
to encourage behavioural changes. Recent trends indicate taxes 
on resources and pollution are now the fastest growing share of 
environmental taxes, though they represent a very low share in 
all countries (below 1 % of total taxation in all Member States). 
More action is needed on environmental taxation by Member 
States to encourage greater resource efficiency and improve 
environmental protection across Europe. A tax shift away from 
labour to environment could also contribute to job creation in 
the EU.

Nature and ecosystems

The data show the impact of the continuing pressure on 
ecosystems across Europe. 

Declining biodiversity manifests itself in the steady decline 
in common bird species (12 % decline between 1980 and 
2010) and especially common farmland species (54 % decline 
between 1980 and 2012).

In addition to the pressures from farming and continuing 
urbanisation, landscapes across Europe are being increasingly 
fragmented by human development. This can contribute to the 
isolation, decline and loss of wildlife populations. To maintain 
biodiversity, spatial planning must contain urban sprawl and 
preserve wildlife corridors so animal and plant populations can 
still connect with each other.

Soil erosion by water, often caused and accelerated by human 
activities, is fairly widespread across Europe. However, it is of 
particular concern in some areas experiencing high, and thus 
unsustainable, rates of erosion. In some cases, up to 25 % of 
the land area of some Member States is affected.

Soil is also showing the effects of years of intensive agriculture 
with varying nutrient balances across Europe. Levels of 
phosphorus are of particular concern. The level of nitrogen 

and phosphorus in soil can be an indicator of land-use intensity 
and soil quality. Excessive fertiliser application causes pollution 
and eutrophication, while insufficient fertiliser (to replace losses 
from intensive cropping) can lead to soil degradation and loss 
of fertility.

The area of land that is organically farmed has increased, but it 
was still relatively low in 2012 (around 6 % of all agricultural land).

Key sectors

In terms of food supply, total daily calorie supply across the 
EU28 increased very slightly (+0.6 % between 2000 and 2011), 
with a small increase in the proportion of vegetal over animal 
products. Arguably, too much food is being supplied across 
Europe and the balance is too far towards products originating 
from animals, which is not sustainable.

With regards to household energy consumption, despite 
increases in population and housing, the long-term trend in EU 
energy use has been declining since 2004. The EU28 per capita 
final energy consumption fell by 4 % between 1993 and 2012. 
This decrease has been accompanied by a shift in fuel use, with 
the share of petroleum products used in the domestic energy 
mix falling by 10 percentage points between 1990 and 2012.

Cars are still by far the most popular means of transport, being 
used for 83 % of passenger journeys across Europe. Overall, the 
share of cars used for passenger transportation and the share 
of freight transported by road have not changed substantially in 
the last 20 years, showing only very slight increases. Initiatives 
to cut CO2 emissions/km from new cars have been successful 
and emissions of pollutants have decreased – the greatest 
decrease has been in non-methane volatile organic compounds 
(NMVOCs). This is encouraging news particularly when overall 
road passenger and freight kilometres have increased (albeit 
only slightly). However, air pollution in urban areas still appears 
to be an issue for many Member States and requires further 
effort in terms of monitoring and action.

As the Resource Efficiency Scoreboard data show, some 
progress has been achieved. The impact of the 2008 financial 
crisis is visible, but even this does not mask the overall trends, 
many of which go in a more sustainable direction. Eastern 
European countries are going through sustained economic 
growth (increasing consumption and production) but, at the 
same time, their production is more resource efficient than 
it was previously (higher GDP per unit of input – materials, 
energy, water, etc). There is also evidence of opportunities being 
created in terms of increasing eco-innovation and employment 
in new ‘green’ industries, which are driven by environmental 
policy measures. However, much more still needs to be done to 
improve the long-term sustainability of the European economy, 
to fully decouple resource use from economic growth and to 
reduce our impact on the increasingly pressured natural world 
around us. The pace and scope of economic and environmental 
change must not only be maintained, but increased if Europeans 
are to continue to enjoy the lifestyles to which they have 
become accustomed.
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1.1 The Resource Efficiency Flagship 
Initiative – EU Roadmap to a Resource 
Efficient Europe

We all depend on our planet’s resources – metals, minerals, 
fuels, water, land, timber, fertile soil, clean air, water and 
biodiversity – for our survival. Natural resources underpin 
the functioning of our economy and wellbeing. However, 
the supply of resources is limited – non-renewables have 
finite stocks and renewables, despite being practically 
infinite over time, have limited maximum ‘flow’ rates 
(i.e. the amount of resource available per unit of time). 
Ever-growing global demand is increasing pressure on 
the environment and competition for many resources is 
intensifying. It is essential we recognise and respect the 
natural limits of our planet because continuing with our 
current patterns of resource use is not an option.

Resource efficiency is about using the Earth’s resources in a 
sustainable manner, producing more value with fewer resources, 
lessening our impact on the environment and consuming in a 
more intelligent fashion. Part of this involves moving from a 
linear economic model (where products become waste after 
use) to a circular economy (where the value of resources is 
maintained, products are re-used or recycled and materials 
are fed back into production).

Greater resource efficiency will bring major economic 
opportunities, stimulate technological innovation, boost 
employment in the fast-developing ‘green technology’ sector, 
open up new export markets and benefit consumers. It is 
estimated that resource efficiency improvements throughout 
industry value chains could reduce the need for materials input 
by between 17 % and 24 % by 2030. Additionally, better use of 
resources could potentially save European industry EUR 630 
billion per year4. Business-driven studies looking at circular 
economy approaches indicate significant material cost-saving 
opportunities and a potential to boost EU gross domestic 
product (GDP) by up to 3.9 %5 by creating new markets, new 

products and adding value for business. 
There has already been considerable job creation in the 
environmental goods and services sector, with employment 
across the EU increasing from 3 million to 4.2 million between 
2002 and 2011. Even during the recent recession, green jobs 
grew by an estimated 20 %6 and, according to a recent 2013 
report7, there were about 7.3 million jobs in the EU across 
the renewable energies, energy efficiency, retrofitting, organic 
agriculture, waste management and recycling sectors.

A resource-efficient Europe – flagship initiative of 
the Europe 2020 Strategy

A resource-efficient Europe8 is one of the seven flagship 
initiatives forming part of the Europe 2020 Strategy towards 
smart, sustainable and inclusive growth. It is the EU’s main 
strategy, providing a long-term framework to integrate resource 
efficiency across the board, in policies covering the EU economy, 
energy, transport, industry, raw materials, construction, 
agriculture, fisheries, biodiversity, regional development and 
cohesion. It aims to support the shift towards a resource-
efficient, low-carbon economy with high levels of employment, 
productivity and social cohesion. It is also designed to increase 
innovation and certainty for investment and is backed by the 
European Parliament and the European Council. A mid-term 
review of the Europe 2020 strategy is expected to be carried 
out in 2015.

The Roadmap to a Resource Efficient Europe

The Roadmap to a Resource Efficient Europe9 outlines the 
structural and technological change needed up to 2050 with 
milestones (to be reached by 2020). It indicates what will be 
required to put Europe on a path to resource efficient and 
sustainable growth. A vital part of the Roadmap implementation 
is monitoring and communicating progress. It is with this in 
mind that the Resource Efficiency Scoreboard was created, with 
the first Highlights report published in 201410.

1 Introduction

4 European Commission, Communication Towards a circular economy: A zero waste programme for Europe, COM(2014)398, final/2, 25.9.2014.
5 Towards the Circular Economy: Economic and business rationale for an accelerated transition (2012), Ellen MacArthur Foundation.
6 Op. cit. (2).
7 Op. cit. (3).
8 European Commission, Communication A resource-efficient Europe – Flagship initiative under the Europe 2020 Strategy, COM(2011) 21, 26.1.2011.
9 European Commission, Communication Roadmap to a Resource Efficient Europe, COM(2011) 571 , 20.9.2011.
10 European Commission, Resource Efficiency Scoreboard 2014 Highlights, 2014.

6
E U  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  2 0 1 4

http://eur-lex.europa.eu/resource.html?uri=cellar:aa88c66d-4553-11e4-a0cb-01aa75ed71a1.0022.03/DOC_1&format=PDF
http://ec.europa.eu/resource-efficient-europe/pdf/resource_efficient_europe_en.pdf
http://ec.europa.eu/environment/resource_efficiency/about/roadmap/index_en.htm
http://ec.europa.eu/environment/resource_efficiency/documents/re_scoreboard_2014_highlights.pdf


1.2 The Resource Efficiency Scoreboard
The Resource Efficiency Scoreboard is published online 
by Eurostat11. It uses the most recent statistics from 
Eurostat, the European Environment Agency and other 
EU/international sources. The Scoreboard aims to inform 
European citizens and stakeholders on the progress of the 
EU and its Member States towards a resource-efficient 
Europe.

One of the major challenges for the Roadmap and for the 
development of the Scoreboard was identifying meaningful 
and relevant indicators to measure progress towards a 
resource-efficient, low-carbon economy. These needed to 
be robust and easily understood, while having the ability 
to be combined to provide greater insight into progress 
and developments across Europe. A wide consultation on 
the indicators was carried out12 and the Scoreboard was 
subsequently developed using a three-tiered approach which 
combines various indicators:

1.  an overall lead indicator for ‘resource productivity’;

2. a second-tier ‘dashboard’ of complementary macro indicators 
for materials, land, water and carbon;

3. a third tier of theme-specific indicators to measure progress 
towards key thematic objectives, and the actions and 
milestones set out in the Roadmap.

Resource efficiency indicators 

Table 1 shows the indicators included in the EU Resource 
Efficiency Scoreboard together with the data source. The data 
used in this report are the ones that were available in the online 
Resource Efficiency Scoreboard in November 2014.

Resource productivity: 
GDP divided by domestic 

material consumption
LEAD

INDICATOR

DASHBOARD OF 
MACRO-INDICATORS 

ON MATERIALS, LAND, 
WATER AND CARBON

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

Table 1: List of resource efficiency indicators

Theme Sub theme Indicator Source Page

Lead Indicator Resources Resource productivity Eurostat 9

Dashboard 
Indicators

Materials Domestic material consumption per capita Eurostat 11

Land Built-up areas Eurostat 12

Productivity of artificial land Eurostat 13

Water Water exploitation index Eurostat, 
European 

Environment 
Agency (EEA)

14

Water productivity Eurostat, EEA 16

Carbon Greenhouse gas emissions per capita EEA 18

Energy productivity Eurostat 20

Energy dependence Eurostat 21

Share of renewable energy in gross final energy consumption Eurostat 22

11  European Commission, Flagship initiative: Resource efficient Europe: http://ec.europa.eu/resource-efficient-europe/
12  More information is available on the European Commission’s Online Resource Efficiency Platform (OREP) website: http://ec.europa.eu/environment/ resource_

efficiency/targets_indicators/index_en.htm
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Table 1 (continued): List of resource efficiency indicators

Theme Sub theme Indicator Source Page

Thematic indicators

Transforming 
the economy 

Turning waste into a 
resource

Generation of waste excluding major mineral wastes Eurostat 24

Landfill rate of waste excluding major mineral wastes Eurostat 25

Recycling rate of municipal waste Eurostat 26

Recycling rate of e-waste Eurostat 27

Supporting research 
and innovation

Eco-innovation index Eco-Innovation 
Observatory

28

Getting the prices right Total environmental tax revenues as a share of total revenues  
from taxes and social contributions

Eurostat 30

Energy taxes by paying sector – households Eurostat 32

Nature and 
ecosystems 

Biodiversity Index of common farmland bird species Pan-European 
Common Bird 

Monitoring 
Scheme 

(PECBMS)

34

Area under organic farming Eurostat 35

Landscape fragmentation EEA 37

Safeguarding clean air Urban population exposure to air pollution by particulate matter  
– PM2.5  

EEA 38

Urban population exposure to air pollution by particulate matter – PM10 EEA 38

Urban population exposed to PM10 concentrations exceeding the daily 
limit value (50 µg/m3 on more than 35 days in a year)

EEA 40

Land and soils Soil erosion by water (area eroded by more than  
10 tonnes per hectare per year)

Joint Research 
Centre (JRC)

42

Gross nutrient balance in agricultural land – nitrogen Eurostat 43

Gross nutrient balance in agricultural land– phosphorus Eurostat 44

Key areas Addressing food Daily calorie supply per capita by source UN Food and 
Agriculture 

Organization 
(FAO)

45

Improving buildings Final energy consumption in households by fuel – petroleum products Eurostat 46

Ensuring efficient 
mobility

Average CO2 emissions per km from new passenger cars EEA 48

Pollutant emissions from transport – NOx, NMVOC and PM10 EEA 50

Modal split of passenger transport – passenger cars Eurostat 50

Modal split of freight transport – road Eurostat 51

Detailed definitions for each indicator are to be found in Appendix 2. The Scoreboard and the indicators are a ‘work in progress’ – by their very nature 
they will never be a perfect measure but, through time, will be refined to be more precise and better tailored to measure resource efficiency.
The Resource Efficiency Scoreboard13 is regularly updated by Eurostat. It contains all the source data for the indicators, presented for the EU and for 
each Member State, if available, with links to explanatory texts and the main data tables.

13 Op. cit. (11).
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2.1 Resources
Resource productivity

Resource productivity is used as a proxy for measuring resource 
efficiency, i.e. how efficiently the economy uses material 
resources to produce the products and services available in 
the market (known as gross domestic product – GDP). Resource 
productivity improves if GDP grows compared to material 
consumption. It can indicate the decoupling of economic activity 
from material consumption (i.e. the ability to create wealth with 
reduced materials consumption). 

The resource efficiency of Member States heavily depends on 
the structure of national economies and their international 
trading. Industrial economies import large quantities of raw 
materials, which are later exported as finished goods. However, 
in service economies, GDP is created from services that are not 
based on materials, so they appear more efficient because they 
consume fewer material resources per EUR of output. 

Resource productivity is the lead indicator of the Scoreboard. 
It is expressed in absolute terms i.e. EUR per kg (GDP chain-
linked volumes). This tracks how much each Member State 
has changed in absolute terms over time and as an index 
(base year 2000 = 100), which measures how much Member 
States have improved, in percentage terms, compared with 
their performance in 2000. 

Figure 1 compares the trends in the development of Member 
States’ resource productivity over time. Member States appear 
from left to right with the country showing the greatest 
improvement (Spain, which nearly doubled its GDP per kg of 
materials used) to the worst performer (Romania, which is 
showing a 40 % decrease in productivity). 

On average, EU resource productivity has improved from EUR 
1.34/kg in 2000 to EUR 1.76/kg in 2013. Almost all Member 
States have improved over this timescale with Luxembourg, the 
United Kingdom and the Netherlands having consistently the 
best performance for resource productivity. This is influenced 
by the fact that the economies of these Member States are 
dominated by the service sector (e.g. financial services), which 
consumes fewer material resources. Seven Member States 
have shown a decrease in productivity between 2010 and 
2013.

Resource productivity expressed in EUR/kg is used for time 
comparison and indicates whether Member States are 
improving. To be able to compare the resource productivity of 
different countries, it is necessary to use GDP in purchasing 
power standards (PPS) (see Figure 2).

2 Lead indicator
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Figure 1: Resource productivity, GDP in 2005 chain-linked volumes14 ranked by percentage improvement 2002-13

Which GDP?
The Scoreboard uses two main types of GDP to 
measure productivity:

• GDP in purchasing power standards (PPS): GDP 
is converted into an artificial currency unit via 
purchasing power parities to compare countries at the 
same moment in time. The GDP in PPS represents 
pure output volumes, after subtracting price-level 
differences between countries. 

• GDP in chain-linked volumes* using 2005 reference 
year market exchange rates (EUR): GDP in chain-
linked volumes allows productivity trends in a 
single geographic area to be tracked over time, as 
it measures the variation in the quantity of output, 
rather than the variation in prices. 

 *  N.B. GDP in chain-linked volumes is a way to adjust nominal 
GDP for inflation and production quantities (volumes). 

14 Please note that in this type of chart GDP is expressed in EUR 2005 chain-linked volumes, which should not be used to compare Member States in a given year. 
See Appendix 3 for detailed statistics on GDP PPS and in chain-linked volumes.
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The average EU27 productivity amounted to 1.96 PPS/kg 
in 2013. Resource productivity in PPS is higher in countries 
with high income and in economies with large service sectors 
(financial services, tourism industry, arts and recreation, 
healthcare and public administration). Therefore, the best 
performers are the Netherlands, Luxembourg, the United 
Kingdom, Spain, Italy, France and Belgium (all between 3.55 
– 2.24 PPS/kg). 

Resource productivity is not as good in countries with lower 
GDP, and well-developed industrial and primary sectors 
(e.g. eastern Europe). In the middle are countries with high 
income and an export-oriented manufacturing sector (Austria, 
Germany, Sweden and Denmark) and countries with a large 
extractive/refining sector (Sweden and Finland). Resource 
productivity ranges between 0.88 PPS/kg in Finland and 
2 PPS/kg in Germany. Some countries with heavy service-
based economies (such as tourism in Portugal, Malta, Greece 

and Cyprus, and professional services in Ireland) see medium 
to high productivity. 

See Appendix 3 (Figures 3a, 3b and 3c) for a series of charts 
of GDP in EUR, in PPS and a breakdown of the proportion 
of GDP generated by different sectors of Member State 
economies.

Figure 2: Resource productivity (PPS/kg), 2013
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3.1 Materials
Domestic material consumption per capita

3 Dashboard indicators

0

10

20

30

40

50

60

ES UK NL IT HR MT EL HU SK CY FR SI LT EU
27

PT BE CZ DE BG PL LU DK LV AT SE RO IE EE FI

noitp
musnoc

 
laireta

m
 

citse
moD

 rep sennot(
 

ca
pi

ta
)

2000 2002 2004 2006 2008 2010 2012 2013 (estimated)

Figure 3: Domestic material consumption per capita, 2000-13, ranked by 2013 consumption

Figure 3 shows the total amount of material directly used in 
an economy and equals direct material input (DMI – which is 
equivalent to domestic extraction plus physical imports) minus 
exports. The amount of materials used in Member States is 
highly dependent on the make-up of national economies and 
their international trading. For example, industrial economies 
may require significant amounts of raw materials and physical 
imports (in terms of weight of goods imported), while service 
economies will create their GDP from non-material-based 
services (which require minimal material inputs and, therefore, 
do not impact on material flows accounts).

On average, in 2013 resource consumption amounted to 13.2 
tonnes per capita, but this varied markedly across Europe. 
For example, compared to Finland, Spain used a third of the 
amount of materials consumed per capita. When looking at 
time trends, two countries (Estonia, and Romania) have more 
than doubled their per capita consumption in the last 12 years 
(+117 % and +197 % respectively). Five countries (Lithuania, 
Latvia, Bulgaria, Poland, Slovakia and Sweden) have increased 
per capita consumption between 10 % and 50 %, mostly 
through economic growth. However, all of the remaining 
20 countries managed to reduce their resource use. This trend 
appears to have been further accelerated by the economic 
recession of 2008 and 2009. In some cases, reduction in 
material use is attributable to ongoing economic slowdowns, 
for example within the resource-intensive construction sectors 
in Ireland and Spain.

Figure 4 shows the categories of materials measured by 
the indicator and their relative share across the EU in 2013. 
The indicator is dominated by non-metallic minerals (47 %, 
equivalent to 6.2 tonnes per capita). Biomass and fossil energy 
materials each represented around a quarter of materials 

used (3.4 and 3.1 tonnes per capita respectively), while metal 
ores amounted to only 4 % (0.5 tonnes per capita). Over time, 
fossil energy materials have steadily declined since 2005. The 
other categories are heavily influenced by economic growth 
and have fluctuated significantly in recent years.

In the future, when data become available, domestic material 
consumption will be replaced by raw material consumption 
(RMC). The RMC indicator will give more accurate estimates of 
consumption and the effective use of resources by taking into 
account the embodied material extraction related to materials 
in imports and exports. For example, improvements in 
resource productivity could have been achieved by importing 
more finished goods, thereby shifting material consumption 
to countries outside the EU. The (physical) weight of finished 
goods is, in fact, generally lower than the sum of the weight of 
all products used during its production process. For example, 
in Germany, the amount of imported products has doubled 
over the last 10 years, replacing domestic production and, 
consequently, reducing the need for heavy raw material 
imports such as metal ore concentrates. 

Non-metallic
minerals

47%

Biomass
26%

Fossil energy
materials/carriers

23%

Metal ores
(Gross ores)

4%

Figure 4: EU material consumption by category, 2013
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Figure 5: Built-up artificial land as percentage of total land and area per person, 2012

3.2 Land
Built-up areas

Land is finite and changes in land use have economic and 
environmental impacts. Generally, the change from natural, 
semi-natural, agricultural and forestry land to artificial land 
(‘land take’) is irreversible and requires considerable investment 
to be fully reclaimed. Artificial land can also exacerbate other 
impacts, such as increasing water erosion in surrounding areas.

The Scoreboard tracks changes in artificial land, which includes 
built-up land (roofed constructions and greenhouses) and non- 
built-up land (parking areas, yards and roads). Land-use data 
are collected using Land Use/Cover Area frame statistical 
Survey (LUCAS)15 surveys, which are repeated every three years 
and map a wide range of land types.

Although the aggregate and national figures are not fully 
comparable (due to methodological differences) between 2009 
and 2012, most Member States have seen the share of built-
up land increase. This trend is in line with changes recorded 
between 2000 and 2006 by the European Environment 
Agency’s (EEA) European Topic Centre on Land Use and Spatial 
Information (ETC/LUSI)16 (an increase of 3 percentage points, 
equivalent to an additional 60 000 km2 of built-up land). Every 
year around 1 000 km2 of land is lost to housing, industry 
and roads, and for recreational purposes17. About half of this 
surface is actually ‘sealed’, meaning that, at this pace, every 
10 years an area equivalent to that of Cyprus is paved over. 
Much of this is highly agriculturally productive land surrounding 
major cities.

Figure 5 shows artificial land (built-up land, such as buildings 
and greenhouses and non-built-up land, which includes roads 
and sealed surfaces) as a percentage of total land  and artificial 
land area per capita. Finland, Sweden and Cyprus had the 
largest areas of built-up land per capita (all are above 750 m2 
per person). In 2012, the majority of Member States had 
between 300 m2 and 600 m2 of artificial land per person, with 
only three countries (Malta, the United Kingdom and Romania) 
having less than 300 m2 of artificial land per person. The Baltic 
and northern European countries, such as Finland, had the 
lowest proportion of artificial land to total land, but had high 

levels of built-up land per capita because they had relatively 
small populations compared to the country’s overall land area.

In 2012, the majority of Member States had less than 3 % of 
their land area covered by buildings (the EU27 aggregate is 
1.5 %). Only Malta (19 %), Belgium (7.1 %) and the Netherlands 
(4.2 %) exceeded this threshold – all have a relatively small land 
area and are densely populated. Except for Malta and Belgium, 
the share of non-built-up land is consistently higher than the 
share of built-up land.

15 European Commission, LUCAS Survey 2012 Statistical Atlas, accessed November 2014.
16 European Environment Agency, The European Environment State and Outlook 2010: Land Use, 2010.
17 European Commission Staff Working Paper: Analysis associated with the Roadmap to a Resource Efficient Europe,  SEC(2011) 1067, accompanying the 

Communication Roadmap to a Resource Efficient Europe.
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Productivity of artificial land

Using GDP, expressed in PPS, allows comparisons of the 
productivity of artificial land across Member States at a given 
moment (see Figure 6). Work is ongoing by the European 
Commission to develop an indicator that better reflects the 
efficiency in land-use management. In particular, whether 
improving land productivity is accompanied by a deterioration 
in the natural capital.

Against that background, in terms of artificial land, Luxembourg 
appeared to be the most productive country (over 110 million 
PPS/km2), due to the GDP generated by its service sector (see 
Figure 1), followed by the Netherlands and United Kingdom, 
which are both above 100 million PPS/km2. Germany, Malta 
and Belgium also displayed very high productivity, well above 
the EU average. Germany implemented a successful land-
management policy in 2002, (see details in the inset box 
below). The large majority of EU countries had a built-up land 
productivity of between 40 and 70 million PPS/km2. 

Figure 6: Productivity of artificial land, 2012
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Germany’s land-management 
strategy
Germany introduced its Sustainable Development 
Strategy in 2002. Two of its objectives were limiting 
excessive land use and encouraging sustainable land 
management. The strategy also included a key target 
of reducing land consumption for new settlements and 
transport areas to 30 hectares per day in 2020, a 
reduction of 75 % from the 2002 figure.

Moreover, a programme entitled ‘Research for the Reduction 
of Land Consumption and for Sustainable Land Management’ 
(REFINA) was run alongside the strategy until 2012. REFINA 
was funded by the Federal Ministry of Education and Research 
and supported the development and testing of innovative 
measures that can help reduce land consumption. A number 

of projects were developed under REFINA between 2006 
and 2012 covering areas such as site appraisals, economic 
support tools and strategic planning.

The actions taken so far as part of Germany’s Sustainable 
Development Strategy have not only contributed to reduced 
land usage, but have also encouraged environmental 
protection, nature conservation and efficient urban planning. 
Germany exhibits one of the lowest levels of built-up land 
area per capita in the European Union (114 m²/capita). 
According to the Statistisches Bundesamt (the German 
Federal Statistical Office), the expansion rate of new 
settlements and transport areas was reduced by 40 % over 
a decade, from 123 ha/day in 2002 to 74 ha/day in 201218. 
Moreover, the distribution of used land changed, with the 
share of buildings and commercial/industrial land declining 
and the proportion of recreational land increasing during 
this time.

18  Statistisches Bundesamt, Indikatoren zur nachhaltigen Entwicklung in Deutschland (Indicators for sustainable development in Germany),  
GENESIS-Online Datenbank, 2014.
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Figure 7: Water exploitation index, 2011 or latest available year22

3.3 Water
Water exploitation index

Water is a limited resource and is already under significant 
stress in some areas. The water exploitation index (WEI) 
monitors water scarcity by capturing the ratio between the 
mean annual total freshwater abstraction and the long-
term average amount of available freshwater resources (see  
Figure 7)19.

The indicator refers to freshwater abstraction, which includes 
public drinking water, industrial and agricultural uses20. A high 
WEI indicates water stress (i.e. overexploitation of available 
water resources). Water scarcity is not just about low freshwater 
supplies, but also about how demand relates to water resources. 
Even countries with high rainfall can experience water stress 
problems caused by overexploitation. Water is a key resource 
for many sectors, particularly for cooling and cleaning in the 
energy, chemicals, mining and industrial sectors. It is also used 
as a production input in the agricultural, paper and food and 
drink sectors. Over-abstraction can lead to shortages, which 
may cause degradation of riverine habitats and threaten the 
continued operation of water-reliant businesses.

Figure 7, which uses the most recent WEI data21, shows 
that water stress varies markedly between countries and,  
not surprisingly, that geographic location is a major factor.  
The countries in the bottom 1 % of the WEI (Sweden, Slovakia 
and Croatia) are countries with an abundance of lakes and 
rivers. 

Countries with water-stress challenges include Cyprus, Malta, 
Belgium, Spain and Italy. Malta and Cyprus are island nations, 
while the others are located in southern Europe with quite hot, 
dry climates and fairly limited natural freshwater resources. 
Belgium’s relatively high WEI could be due to its nuclear energy 
industry which requires very high volumes of water for cooling 
purposes. For Spain and Italy, critical factors putting their water 
resources under stress are climate and heavy consumption by 
large agricultural sectors.

Technological innovations, from water-saving showerheads 
to improved industrial processes and drip irrigation, can play 
an important part in reducing the demand for water – as can 
efficiency improvements on the supply side. For example, in 
recent years, Spain has been expanding its desalination capacity 
to irrigate cropland and satisfy the needs of the water-intensive 
tourist industry. However, desalination plants require very large 
amounts of energy and this creates trade-offs – increased 
energy consumption and greenhouse gas (GHG) emissions. 

Water pricing, which may provide an incentive to improve 
efficient water use – as required by the Water Framework 
Directive – could become an essential tool to help countries 
manage their water resources in the future.

Looking at the data over time (bearing in mind the scarcity of 
adequate data), water stress levels in most countries seem 
to have remained fairly stable, with some decreases between 
2000 and 2011 in Spain, Belgium and Lithuania. Water stress in 
Malta and Cyprus is more variable than that in other countries. 

19  It must be noted that water indicators have generally low accuracy, due to practical challenges in the data collection process and methodological differences at 
national level.

20  Some Member States (including Belgium) also include water for energy cooling in their measurement of freshwater abstraction, which leads to statistical 
discrepancies when comparing Member States. Water abstraction is measured with different methodologies in Bulgaria, France, Cyprus, and Lithuania.

21  For further information about the WEI and water stress levels, see European Environment Agency, Indicator Fact Sheet: WQ01c Water exploitation index, version 
01.10.03.

22  Water Exploitation Index, latest year available: 2010: DK, ES, FR, LV, NL, SK, SE. 2009: BE. 2008: HU. 2007: EL, SE. 2006: FI, PT.
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This is because they rely solely on rainfall for their water 
supplies unlike continental countries which, in general, have 
much larger capture areas and share their surface rivers and 
underground reserves with neighbouring countries. 

Any conclusions should be drawn with due care as national 
data do not reflect water-stress situations at regional or local 
river basin levels. The indicator does not reflect the uneven 
spatial distribution of water resources and, therefore, masks 
regional or local risks to water stress or uneven conditions 
during different seasons.

The WEI is being reviewed to develop a ‘WEI +’ index which 
will better describe how water scarcity affects different parts 
of each national territory. For example, the droughts of recent 
years have been among the worst in the last 100 years in some 
areas of central and southern Europe. Even countries that have 
a ‘healthy’ WEI have been heavily affected. According to 2007 
figures, some river basins in southern Spain have a WEI index 
of well above 100 %, and several basins in the United Kingdom 
and Germany are above the 20 % threshold23. Furthermore, 
even though the WEI appears stable, the number of basins, and 
the severity of stress in affected basins, has been increasing 
in recent years. The number of river basins experiencing water 
stress (particularly in summer, but in some areas all year round) 
is expected to increase by up to 50 % by 203024.

The cost of water scarcity 
The EEA 2012 Thematic Assessment on Vulnerability 
to Water Scarcity and Drought estimates that at least 
11 % of the European population and 17 % of its 
territory have been affected by water scarcity.

The majority of the affected areas are in southern Europe 
and are under stress during the summer. However, in recent 
years, droughts have extended to winter months and severe 
water stress episodes have been recorded further north in 
countries such as the United Kingdom and Germany that, 
historically, have not had any issues.

Beyond damage to flora and fauna, the impact of water 
overexploitation and drought has severe economic impacts, 

with costs estimated in billions of euros. These adverse 
economic impacts are recorded primarily in crop and 
livestock production, increases in manufacturing costs 
and interruptions in the production of energy. Secondary 
impacts are much wider and may include increases in the 
price of food, energy and other products; water prices; and 
mitigation costs (such as water transfer from distant regions 
or the cost to build and run desalination plants). According 
to a 2006-07 survey from DG Environment, the economic 
impacts of droughts experienced in the past 30 years is 
estimated at EUR 100 billion across the EU, with annual 
costs of over EUR 6.2 billion or 0.05 % of (2006) GDP25.

There is a new EU-wide policy on water scarcity – The 
Blueprint to Safeguard Europe’s Water Resources – which 
focuses on key issues to address26.

Water management in Denmark 
Water pricing and metering are the main tools used 
to control water consumption in Denmark. The direct 
cost of water supply is covered by tariffs, while any 
costs resulting from the impact of water use on the 
environment and resources are recovered through 
taxes.

According to the EEA, water prices for households in 
Denmark increased by 54 % between 1993 and 200427. Over 
a decade, daily water use per person decreased by almost 

20 % to reach one of the lowest levels in any Organisation 
for Economic Co-operation and Development (OECD) 
country. Abstraction fees are also in place in Denmark. These 
are set at a level that ensures full cost recovery. An EEA 
study showed that appropriate water pricing can encourage 
efficient water use. Another relevant measure is the water 
supply tax in Denmark – this is a tax imposed on water 
companies when the volume of water they abstract exceeds 
the volume paid for by customers. This encourages water 
companies to repair leaks promptly and reduce wastage. 
Denmark exhibits very safe levels of water exploitation and 
has the second highest water productivity level in the EU. 

23  European Environment Agency, Water Resources Across Europe — Confronting Water Scarcity And Drought, 2009.
24  European Commission, Report on Review of the European Water Scarcity and Droughts Policy, COM(2012) 672, 14.11.2012.
25  Eco-Logic for European Commission, Draft Gap analysis of the Water Scarcity and Droughts strategy, Background document to the 3rd European Water 

Conference, May 2012.
26  European Commission, Blueprint to Safeguard Europe’s Water Resources, COM(2012) 0673.
27  European Environment Agency, Assessment of cost recovery through water pricing, 2013.
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Water productivity

Water productivity is measured as the amount of economic 
output produced (EUR or PPS) per unit of water abstracted (m3).

According to the last available figures, the countries with the 
highest water productivity are Luxembourg (EUR 677/m3 in 
2010*), Denmark (EUR 265/m3 in 2010) and Malta (EUR 215/m3 
in 2010). For Luxembourg and Malta, this is partly due to the 
size of their agricultural and industrial sectors.
 

In Denmark’s case, important elements are its extensive 
eco-efficiency programme and ability to enforce compliance 
along with protection zone legislation and groundwater 
technical guidelines (as it relies on groundwater for its entire 
drinking water supply).

Over time, there has been a significant growth in productivity 
in Denmark, Malta, Sweden and Slovakia, while Latvia has lost 
ground in recent years (see Figure 8), due to increases in the 
use of cooling water for industrial purposes.
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28 Water statistics can be rather sparse for some countries, and are not updated regularly due to difficulties in data collection. 
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Figure 9: Water exploitation index and water productivity (selected countries), 2010
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Figure 9 compares water productivity (in blue) and the WEI 
(in orange), which should be below 20 % to be considered 
sustainable. The chart puts the efficiency of water use into 
perspective, highlighting how some Member States are able 
to use water more efficiently than others, even though their 
overall abstraction is above sustainable levels.

Figure 9 shows that in eight Member States (Luxembourg, 
Denmark, Slovakia, Sweden, Croatia, Latvia, Slovenia and 
Lithuania) water productivity was quite high and water stress 
low. Spain, Belgium, Malta and Cyprus all had relatively 
high levels of water exploitation. However, Spain had quite 
low productivity, whereas Malta and Cyprus had fairly high 
productivity.

Looking at water abstraction per capita (see Figure 3e in 
Appendix 3), Cyprus and Malta had reasonably low water usage 
per person, unlike Spain where the figure was quite high (only 
Estonia and Bulgaria are higher). This suggests that, although 
water resources in Malta and Cyprus were under stress, both 
countries used water fairly efficiently. However, it must be noted 
that both islands suffer severe summer shortages, worsened 
by increased water use for tourism and water-intensive 
agriculture. Water use in Member States such as Spain and 
France is largely affected by intensive agricultural activities. 
However, France has shown a decrease of over 30 % between 
1993 and 2000, while Spain’s use of water for irrigation has 
actually increased.
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Figure 10: EU28 GHG emissions (tonnes per capita), 2000-12

3.4 Carbon
Greenhouse gas emissions per capita

Decarbonisation is important to reduce GHG emissions and can 
indicate development of a more resource efficient economy 
in Europe. This indicator shows man-made emissions of 
the ´Kyoto basket´ GHGs, which are carbon dioxide (CO2); 
methane (CH4); nitrous oxide (N2O); and the so-called F-gases 
(hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur 
hexafluoride (SF6)). It should be noted that it only reflects 
emissions within national boundaries and does not include 
emissions associated with the production of goods imported 
into the EU. It also excludes emissions from international 
aviation; maritime transport; land use, land-use change and 
forestry (LULUCF) (that is, carbon stock changes in forests and 
agricultural soils); and emissions from the use of biomass. 
However, it does include the emissions associated with the 
production of exported products.

Since 2000, there has been a downward trend in GHG emissions 
per capita across EU28, which became more pronounced after 
2005 (Figure 10). GHG emissions have fallen from 10.5 tCO2e 
per capita in 2000 to 8.9 tCO2e per person in 2012. Even a 
brief resurgence during the economic recovery in 2010 did not 
stop this overall positive downward trend. According to 2013 
provisional data by Eurostat, total emissions from fossil fuels 
in EU28 have been a further 2.5 % lower than that in 201229, 
with a few Member States delivering exceptional reductions (over 
-10 % for Cyprus, Romania, Spain, Slovenia, Bulgaria and Greece).

The emissions data for 2012 show some interesting trends 
when compared with GDP figures. 

Figure 11 shows GHG emissions in tonnes per capita and GHG 
emissions in kg per unit of GDP PPS. It gives an indication of 
the relative ‘efficiency’ of Member States’ economies (emission 
efficiency of GDP generation). The chart shows that, while 
emissions per person varied considerably across Member 
States, emissions for each unit of GDP were very similar for 
most Member States (between 0.3 kg per PPS and 0.4 kg 
per PPS), with the exception of a few outliers. For example, 
Luxembourg had high per capita emissions, but the emissions 
per unit of GDP were relatively low. This may suggest that 
fossil fuels were being used efficiently in the economy to 
generate each unit of GDP. However, it is important to note 
that Luxembourg’s economy is dominated by financial services, 
which require much lower energy inputs than those for heavy 
industry and agriculture. Furthermore, its emissions derive 
mostly from transport (which accounts for around 50 % of its 
GHG emissions against an EU average of around 20 %) as a 
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 transport hub of Europe. 

By contrast, Estonia had high per capita emissions and even 
higher emissions per unit of GDP. This may suggest energy has 
been used less efficiently (i.e. the energy used to produce a unit 
of GDP was higher than that used in other Member States).

29  Eurostat, Early estimates of CO2 emissions from energy use, Press release, 7/5/2014. However, estimates by EEA suggest that the total GHG emissions 
decreased by 1.8 % between 2012 and 2013 (see footnote 31).
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Figure 11: GHG emissions per capita and GHG emissions per unit of GDP PPS, 2012

Economic recession  
and GHG emissions
The EU has been working on reducing its GHG 
emissions for several years, in line with the Kyoto 
protocol. 

GHG emissions per capita were reduced by over 19 % 
between 2000 and 201230. According to recent estimates, 
GHG emissions have decreased by a further 1.8 % between 
2012 and 201331. While this reduction was partly the result 
of a combination of measures and policies by the EU and 
Member States, the economic recession also contributed 
and the migration of high-emission activities outside Europe 
may also have had an impact. As production and markets 
were constrained during the recession, energy demand 
declined and this had an impact on the EU’s total GHG 
emission trends. 

A significant drop in emissions was observed in 2008-09, 
while emissions slightly increased in 2010 when the 
economy stabilised32. 

However, total emissions in 2010, when the economy had 
improved, were still 5 % lower than those in 2008, and they 
have kept decreasing in each subsequent year. The main 
contributing factors were the increasing use of renewable 
energy (biomass, wind and solar) and the shift to less 
carbon-intensive fossil fuels such as gas. The change was 
also supported by a variety of measures and innovations 
that have made the production and distribution of energy 
more efficient. Moreover, EU policies such as the Nitrates 
Directive, the Common Agriculture Policy (CAP) and the 
Landfill Waste Directive have contributed towards reducing 
emissions. The Nitrates Directive and CAP have contributed 
to the reduction of NOx while the Landfill Waste Directive 
reduced emissions of CH4, a highly potent GHG.

Along with Estonia, the Czech Republic, Poland and Bulgaria all 
had quite high emissions per unit of GDP. Sweden is notable 
in that it had low emissions per capita and low emissions for 
each unit of GDP.

This is due to the use of less carbon-intensive energy sources 
such as hydro, biomass and natural gas (especially in the 
domestic sector), making it the best performer in Europe.

30  European Environment Agency, Annual European Union greenhouse gas inventory 1990–2012 and inventory report 2014, Technical report No 9/2014, 
3/6/2014.

31  European Environment Agency, Approximated EU GHG inventory: proxy GHG estimates for 2013, Technical report No 16/2014, 28/10/2014.
32  European Environment Agency, Greenhouse gas emission trends and projections in Europe 2011 - Tracking progress towards Kyoto and 2020 targets, 

 EEA Report No 4/2011, 7/10/2011.
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Figure 12: Energy productivity in 2012, GDP in PPS/kg oil equivalent 
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Figure 13: EU28 energy productivity, 2000-2012

Energy productivity

The European economy has grown faster than the consumption 
of energy. This shows a move towards a more sustainable 
economy and the decoupling of energy consumption from GDP. 
This is in line with the green growth agenda that aims to create 
more employment and use resources more sustainably. 

Figure 12 shows Member States’ energy productivity, defined 
as the ratio between GDP (calculated in PPS) and gross 

inland consumption of energy (coal, electricity, oil, natural 
gas and renewable energy sources) and expressed as kg of 
oil equivalent. Energy productivity across most of Europe 
ranges between 6 PPS/kg and 8 PPS/kg. Malta and Ireland had 
relatively high energy productivity in 2012, whereas Finland and 
Estonia had relatively low energy productivity when compared 
to the EU28 average (7.7 PPS/kg). Malta and Ireland had low 
energy consumption per capita, which results in relatively higher 
energy productivity.

As Figure 13 shows, energy productivity steadily improved 
across the EU28 countries between 2000 and 2012 with an 
overall 19 % improvement. However, over the same period, 
energy productivity has increased at very different speeds 
across Member States, ranging from 76 % in Slovakia to 4 % 

in Austria (this is not shown in the graph). The most significant 
improvements took place in eastern European countries such 
as Slovakia, Lithuania, Romania, Bulgaria and Poland, which 
increased energy productivity by between 38 % (Poland) and 
76 % (Slovakia). 
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Figure 14: Energy dependence, 2001 and 2012

It is important to remember that, although more GDP is being 
produced per unit of energy used, structural changes in the 
economy, such as increased imports of finished products rather 
than raw materials, are important components of this trend. 
Total in-country consumption figures do not account for energy 
used during the production process of imported goods, which 
can be substantial in the metal and mineral industries.

Energy dependence

Energy dependence gives an indication of the reliance of 
Member States on energy imports to supply their energy needs. 
For individual countries, this includes exchanges with other EU 
Member States. For EU28, it covers trade (imports/exports) with 
non-EU countries and indicates real dependence on energy 
imports. There are concerns related to security of supply and 
energy price shocks can have a significant negative effect on 
economic activities and public finances in the EU.

Figure 14 shows that all Member States, except Denmark, 
had to import energy in 2012 and dependence levels varied 
from under 20 % (Estonia) to 100 % (Malta). For most Member 
States, dependence levels remained relatively stable between 
2001 and 2012, although Poland, the United Kingdom and 
Lithuania showed dramatic increases (over 50 % in the case of 
the United Kingdom). Denmark has been the only Member State 
exporting energy due to its large wind energy capacity (see the 
case study on page 23). The majority of Member States (17) 
were dependent on importing over 50 % of their energy needs 
and five Member States imported over 80 % of their energy. 
The situation for EU28 as a whole was similarly challenging 
with the dependence on imported energy rising from 47.4 % in 
2001 to 53.3 % in 2012.
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Figure 15: Share of renewable energy in gross final energy consumption, 2004 and 2012

Share of renewable energy in gross final energy 
consumption

The EU needs to further increase the efficiency with which it 
uses energy and reduce its overall dependency on imports by 
curbing demand and developing new energy sources. Increasing 
renewable energy production will contribute to cutting GHG 
emissions in the EU.

In 2012, the main renewable source used in electricity 
production was hydropower (54.1 %), but solar, wind and 
biomass have seen a dramatic increase. For example, in the last 
10 years, the proportion of solar power increased from 0.1 % to 
10.5 % of total energy generation (all sources, including non-
renewables). Wind power has grown fivefold since 2002 and 
in 2012 contributed 30.4 % to the total amount of renewable 
electricity generated. Furthermore, renewable energy has 
grown its share as a transport fuel. Overall, renewable sources 
accounted for a 5.1 % share of energy used in transport in 
201233.

Figure 15 shows the proportion of energy used across EU28 
that was derived from renewable sources – wind, solar, 
hydroelectric, tidal, geo-thermal and biomass.

Potentially, renewable sources have a great role to play 
in energy production. Every Member State has shown clear 
improvements in the amount of renewable energy generation 
and consumption.

Four Member States are already generating over 30 % of their 
energy from renewable sources and Sweden makes use of its 
extensive hydropower resources to generate 51 % of its energy.

One of the EU’s 2020 targets is to generate 20 % of Europe’s 
energy from renewable resources and each Member State 
has its own target. Figure 15 shows that Estonia, Sweden and 
Bulgaria have reached their targets and, in 2012, 14.1 % of the 
energy used by EU28 came from renewable sources. In fact, by 
2010, 20 Member States and the EU as a whole had reached 
the 2010 commitments set out in their national plans and were 
above the first interim target for 2011/12. Despite this progress, 
analysis undertaken for the European Commission reveals a 
less optimistic outlook for 2020. It suggests future investment 
may decline or be delayed unless further measures are taken 
by Member States to achieve their targets34.

There is growing evidence that the development of renewable 
energy industries across Europe will further encourage 
technological innovation and employment in Europe. Even 
conservative estimates suggest that GDP will benefit and 
over 200 000 new jobs will be created by 2020 if investments 
in renewable energy simply continue on their current path.  
A moderate increase in effort by Member States could bring the 
figure up to over 400 00035.

33  Eurostat, Statistics explained: Renewable energy statistics, accessed November 2014.
34  For further details, see European Commission, Renewable Energy Progress Report, COM(2013) 175, 27.3.2013.
35  Results vary according to assumptions. See Fraunhofer ISI et al., EmployRES: The impact of renewable energy policy on economic growth and employment in 

the European Union, Final report, 27.4.2009.
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Case study – 
Wind energy in Denmark 
With 26 % of its energy coming from renewable 
sources in 2012, Denmark has one of the EU’s most 
developed renewable energy sectors. 

This figure has increased by 79 % in the last decade and 
the Energy Agreement introduced in 2012 included the 
ambitious target of meeting 100 % of Denmark’s energy 
needs with renewable energy by 205036. Wind power has 
been a key contributor so far, with installed capacity steadily 

increasing to 4 163 MW in 201237. The country’s strong 
winds and long coastline provide optimal conditions for 
the development of wind power and the Energy Agreement 
includes plans to significantly expand the wind power sector 
by 2020.

In addition to the environmental benefits of using wind 
power to cover part of Denmark’s energy needs, the sector 
has also created jobs. According to the 13th EurObserv’ER 
report on the State of Renewable Energies in Europe, 
Denmark had the second highest number of wind power jobs 
in Europe in 2012 (40 500) including engineers, maintenance 
technicians, and project and site managers38.

The employment and economic 
potential of renewable energies
According to the 13th EurObserv’ER 2013 report,  
renewables employed 1.2 million people across 
Europe39 in 2012 (direct and indirect jobs). 

The technologies that provided the highest number of jobs 
are wind (303 000), biomass (282 000) and photovoltaics 
(252 000); between them, biofuels, heat pumps, biogas, 
solar thermal, small hydro power, waste and geothermal 
energy employed another 363 000 people. Germany, France 
and Italy employed the largest number of people (368 000, 
180 000 and 102 000 respectively). Denmark’s figure is 

remarkable, with 58 000 jobs (40 000 of which are in the 
wind industry) out of a population of 5.5 million. Sweden 
performed well too, with 50 000 jobs, mostly in the solid 
biomass sector. 

In 2012, renewable industries had a total turnover of EUR 129 
billion, mostly due to wind (EUR 34.4 billion), photovoltaics 
(EUR 30.7 billion) and biomass (EUR 27.7 billion). After 
several years of sustained growth, larger countries slowed 
the pace in 2012 (in some cases experiencing job losses) 
while the labour market has shown positive trends in smaller 
countries. However, the figures vary notably according to 
technologies, with negative trends often limited to mature 
technologies. 

36  Danish Energy Agency, Danish Climate and Energy Policy, Accessed November 2014.
37  Danish Wind Industry Association, Statistics on the development of wind power in Denmark 2003-2013, accessed November 2014.
38  Observ’ER, The State of Renewable Energies in Europe – Edition 2013, 12.2013.
39 Ibid.
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Figure 16: Generation of waste (excluding major mineral waste), 2012, and variation 2004-12 

4.1 Transforming the economy
4.1.1 Turning waste into a resource

Generation of waste excluding major mineral wastes

Reducing waste generation in line with the first stages of 
the ‘waste hierarchy’ (prevention, preparation for re-use) 
contributes to improving resource and material efficiency, and 
decouples economic growth from waste generation.

Figure 16 shows an overall 6 % reduction in waste generated 
per capita across the EU28 between 2004 and 201240. This 
equates to a decrease in absolute waste tonnages of just 
under 6 %. The difference between overall waste reduction 
and reduction in waste per capita is due to population growth 
over the same period. More than half of Member States have 
seen their per capita waste generation decrease. This suggests 
Member States are becoming more efficient in the way they 
produce and consume goods. It may also provide supporting 
evidence for the decoupling of economic growth and material 
use, indicating the development of more resource efficient 
patterns of economic activity.

Although waste statistics need to be used with caution, due to 
differences in national data collection methods and over time41 
(e.g. a number of countries have modified their data collection 
methodology in recent years), there are some clear trends.

At a national level, between 2004 and 2012, some Member 
States saw waste generation per capita increase by up to 100 %, 
while others reduced it by over 60 %. Member States with a 
higher GDP tend to have higher levels of waste generation per 

capita. Croatia, Latvia and Malta exhibit the lowest levels of 
waste generation per capita, with Cyprus having reduced its 
waste generation by 60 % between 2004 and 2012. Estonia, 
Finland and Belgium are all high waste generators. This could 
be attributed, in part, to high volumes of waste from the energy 
sector in Estonia, wood waste from the forestry sector in Estonia 
and Finland, and changes in data collection methodologies in 
Belgium that resulted in improved coverage of secondary waste.

In terms of sectoral trends (see Appendix 3), the manufacturing 
sector is the biggest contributor to waste generation in the 
EU, followed by households, services and water management. 
Between 2004 and 2012, manufacturing waste declined 
by 25 %, while the gross value added (GVA42) from the 
manufacturing sector increased by 7 % during the same 
period. This remarkable performance could be attributed to 
the introduction of leaner production processes and EU-wide 
policies, such as the Sustainable Consumption and Production 
and Sustainable Industrial Policy (SCP/SIP) Action Plan43. 
This was introduced in 2008 to improve the environmental 
performance of products and promote sustainable production 
technologies.

40 The data of Austria, Portugal, Sweden and Ireland show a break in series in 2010, the reason are methodological changes in the data collection done in these 
countries.

41 Austria, Belgium, Denmark, Portugal, Ireland and the United Kingdom changed their method of data collection between 2004 and 2010, which has impacted 
the percentage changes.

42 GVA measures the value produced by a sector, industry or area of an economy and is calculated as output (of the production process) minus inputs. In the 
figures quoted in the text, it is calculated in GDP chain-linked volumes, reference year 2005 (at 2005 exchange rates).
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Other sectors have also improved waste reduction, with 
agricultural waste decreasing by nearly 50 % and waste from 
services (except wholesale of waste and scrap) by 25 %. The 
wholesale of waste and scrap, and water supply and waste 
treatment sectors have seen waste arisings increase by 
134 % and 53 % respectively. However, in the case of these 
two sectors, the increase is due to the EU recovering more 
materials (in particular metals) and treating more water. In 
the construction sector, waste arisings have increased by 32 %.

Landfill rate of waste excluding major mineral 
wastes

According to the waste hierarchy, landfilling is the least 
preferred option for dealing with waste. As the EU moves 
towards a circular economy, materials and products that 
reach the end of their life should not be buried, but recovered 
and recycled so that valuable resources can be returned to 
the production and use cycle. Moreover, landfilled waste can 
have adverse environmental impacts due to the production of 
methane and leachate.

Overall, the EU had a landfill rate of 29 % in 2012 (Figure 17), 
indicating that nearly three-quarters of Europe’s waste is being 
re-used, recycled or recovered via energy generation. In total, 
11 Member States (mainly in eastern and southern Europe) 
had landfill rates of over 50 %, which indicates that much more 
work needs to be done in these countries to improve resource 
efficiency in waste management. However, nine Member States 
had landfill rates of less than 20 %, namely Luxembourg, the 
Netherlands, Denmark, Belgium, Austria, Sweden, Germany, 
Finland and Slovenia. Compared to 2010, nearly all Member 
States have reduced their landfill rates, with exceptionally 

good results in Latvia (a 32 percentage point improvement) 
and Slovenia (a 16 percentage point improvement).

There is quite a strong correlation between low landfill rates 
and high recycling rates, although low landfill rates can 
sometimes be a result of large-scale use of energy-from-waste 
technologies. Energy recovery from waste can reduce demand 
for primary energy sources, but ideally should only be used 
for waste that cannot be recycled as it results in resources 
being irrevocably lost from the economic system. Landfill tax 
is one of the policies driving landfill diversion in a number of 
EU countries. It has been very successful in diverting waste 
from landfill and dealing with it using options further up the 
waste hierarchy. In addition, Austria, Germany, Sweden and 
the Netherlands all have bans on sending some biodegradable 
wastes or recyclable materials to landfill. As a result, their 
landfill rates are among the lowest in Europe.
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Figure 17: Landfill rate of waste (excluding major mineral wastes), 2012

43 European Commission, Communication on the Sustainable Consumption and Production and Sustainable Industrial Policy Action Plan, COM(2008).
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Figure 18: Recycling rate of municipal waste in Member States, 2000 and 2012

Recycling rate of municipal waste

Recycling decreases the negative environmental impacts of 
waste generation and reduces the demand for raw materials, 
leading to a reduction in primary resource extraction. Material 
recovery is vital for a resource efficient Europe and is a useful 
indicator for sustainability and the development of more 
circular economic patterns. This indicator refers to municipal 
waste only, which includes household waste, and waste from 
small businesses and institutions collected by, or on behalf 
of, municipalities. It excludes industrial and agricultural waste.

Figure 18 shows that recycling rates have increased significantly 
in the last decade for the great majority of Member States 

and have done so regardless of economic fluctuations. The 
EU recycling rate has increased from 25 % in 2000 to 41 % in 
2012. Countries with the highest recycling rates (over 50 %) 
are Germany, Austria and Belgium. The United Kingdom and 
Slovenia have seen the greatest improvements in their recycling 
rates during this period, increasing by over 30 percentage 
points44.

Overall, there is a positive trend with many Member States 
increasing their recycling rates rapidly. However, Europe is still 
wasting vast quantities of valuable resources in landfills or 
energy-from-waste plants. Many countries risk falling short 
of the 2020 municipal waste recycling target (50 %) for each 
Member State set by the Waste Framework Directive45.

44  The data for Austria, Portugal, Sweden and Ireland show a break in series in 2010 due to methodological changes in data collection in these countries.
45  European Commission, Directive 2008/98/EC on waste (Waste Framework Directive), accessed on November 2014.
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Packaging waste policies and 
employment in Belgium

Waste management is the largest green sector in 
Belgium46, employing nearly one out of three workers 
in the green economy. Employment in the waste sector 
increased from 15 000 in 2008 to 22 800 in 2011 and 
now employs 0.51 % of the total workforce. 

The EU Packaging and Packaging Waste Directive was 
adopted in 1994 to help prevent or reduce the impact of 
packaging waste on the environment and increase the 
responsibility of producers for the packaging they put on the 
market through their products. Member States have since 
developed their national legislation accordingly and have 
developed appropriate schemes that ensure that packaging 

waste is prevented where possible, re-used, or recycled. 
Belgium reported a recycling rate of 80 % and a recovery rate 
of 97 % for packaging waste in 2011, the highest in the EU47. 
This success is attributed to a number of factors such as the 
Green Dot packaging compliance scheme. Under this scheme, 
companies are required to declare the amount of packaging 
they place on the market each year and pay a proportional 
fee that is used to fund collection and recycling services. 
The scheme is monitored by an inter-regional packaging 
commission which covers all areas of Belgium. 

At a household level, citizens are asked to sort their 
recyclable waste into colour-coded bags so that different 
materials remain segregated. A higher fee is charged for the 
collection of non-recyclable waste, which provides a strong 
incentive for placing packaging waste into the correct bags 
so they can be recycled. 

The role of recycling in a green 
economy and the review of waste 
policy and legislation
A report48 published in 2011 by the European Commission 
analyses the different benefits that derive from recycling, 
with a particular focus on the economic implications. 
Although the effect of the recession influenced several 
trends, the recycling and waste management sector already 
showed clear signs of recovery in the second half of 2009 
and was able to maintain its rate of recovery throughout 
the period of crisis.

For example, the GVA by the recycling sector amounted to EUR 
11 billion in 2009 and showed steady growth since 2004. While 
precise data on employment are not available, a conservative 
estimate suggests that overall employment related to recycling 
has increased from 422 per million inhabitants in 2000 to 611 
per million inhabitants in 2007 (45 % increase).

Review of waste policy and legislation

Recently, the European Commission adopted a new proposal49 
to update its waste policy and encourage a more circular 
economy in Europe. The review includes a set of measures 
aimed at further reducing waste generation and disposal in 
the EU, such as:

• new targets for municipal recycling, packaging preparation 
for re-use and recycling, landfilling rates and an 
aspirational target for food-waste generation;

• a ban on landfilling recyclable materials, better traceability 
of hazardous waste and minimum requirements for 
extended producer responsibility schemes;

• improvements in compliance procedures and monitoring 
of Member States’ progress.

According to the impact assessment accompanying the review, 
the reform will ease the compliance burden for SMEs, reduce 
GHG emissions by over 440 million tonnes by 2030, and have 
a positive impact on jobs and the economy. At this stage, there 
are different options of how the proposal will be implemented 
effectively, but it has been estimated that it could create more 
than 180 000 direct jobs by 2030, most of them impossible 
to transfer outside the EU.

Recycling rate of e-waste

The manufacturing of electrical and electronic equipment (EEE) 
requires a number of valuable resources (e.g. precious metals 
and rare earth metals). These are of strategic importance to 
European industry and have high associated environmental 
impacts. Many of these materials can be recovered through 
recycling.

Recycling waste electrical and electronic equipment (WEEE or 
e-waste) is also important in avoiding adverse environmental 
impacts from landfilling such waste as it can contain hazardous 
substances. As the electronic and electrical goods industry is 
becoming more significant in terms of the amount of goods 
produced, the replacement rate and complexity of such waste 
has increased dramatically.

46  European Employment Observatory, EEO Review: Promoting green jobs throughout the crisis, 2013 - Belgium, January 2013.
47  European Organisation for Packaging and the Environment, EUROPEN Packaging Waste Statistics 1998 2011.
48  European Environment Agency, Earnings, jobs and innovation: the role of recycling in a green economy, Report No 8/2011, 5.12.2011.
49  European Commission, Review of Waste Policy and Legislation, accessed November 2014.
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4.1.2 Supporting research and innovation

Eco-Innovation Index

The Eco-Innovation Index aims to measure innovations across 
the whole life-cycle of products and is published every year by the 
Eco-Innovation Observatory52. 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 Index is built starting from the EU average (set to 
100 every year) and measures how far each country is from the 
average. It is based on 16 indicators covering 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 materials/
water, reduced GHG emissions and socio-economic outcomes 
(employment and turnover from eco-industries).
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Figure 19: Recycling rate of e-waste, 2010

Figure 19 shows that Sweden, Denmark and Bulgaria had the 
highest recycling rates for WEEE in Europe in 2010 (they recycle 
over 40 % of WEEE generated50). Across Europe, recycling rates 
range from 11 % to 55 %. Unfortunately, a full comparison is 
not possible as data are unavailable for a number of countries 
and there are differences between Member States in the 
interpretation of the definition and scope of WEEE. The recycling 
rate equals the ‘total collection’ in the given year divided by 
the average annual weight of EEE put on the market during the 
three preceding years multiplied by the ‘re-use and recycling 
rate’ (how much of the WEEE that enters recycling facilities is 
actually recovered). 
 

The WEEE Directive51 requires Member States to monitor the 
collection rate of e-waste (calculated as the collected volume 
of WEEE in the reference year, divided by the average annual 
weight of EEE put on the market in the three previous years). 
According to the Directive’s requirements, the minimum 
collection rate to be achieved annually from 2019 is 65 % of 
the average weight of EEE placed on the market in the three 
preceding years in the Member State concerned or 85 % of 
WEEE arising in the territory of that Member State. It would 
appear from Figure 19 that 15 Member States were recycling 
under 30 % of their WEEE in 2010 and, unless there are 
significant improvements, they may not be on track to achieve 
these targets.

50  See Appendix 2 for a precise definition and calculation methodology.
51  European Union, Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste electrical and electronic equipment (WEEE),  

4 July 2012.
52  Additional information is available on the eco-innovation observatory website www.eco-innovation.eu

28
E U  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  2 0 1 4

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32012L0019
http://www.eco-innovation.eu


0

100

200

300

400

500

600

700

800

FI SE DK DE ES UK LU FR AT BE IE IT NL PT SI EE CZ LT MT RO EL HU HR LV SK PL CY BG

Sc
or

e

Eco-innovation inputs Eco-innovation activities Eco-innovation outputs

Resource efficiency outcomes Socio-economic outcomes
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Finland, Sweden, Germany and Denmark are the top performers 
in eco-innovation (see Figure 20) and have consistently 
achieved this in the four years that the Index has been used 
as a measure. From 2009, the Index shows signs of slow 
convergence (i.e. the innovation improvement rate for Member 
States at the bottom is slightly faster than that for those at 

the top, so the gap between the top and bottom is narrowing). 
Sweden, France, the United Kingdom, Estonia and Lithuania 
have all improved their score more rapidly than most countries, 
often gaining several positions as a result (eight in the case of 
Estonia and Lithuania).

Data for individual eco-innovation categories (eco-innovation 
inputs, eco-innovation activities, eco-innovation outputs, 
resource efficiency outcomes and socio-economic outcomes 
– for details see the introductory paragraph of this section) in 
2013 (Figure 21) show Spain, the Czech Republic and Portugal 
occupying the top spots in the eco-innovation activities category, 
and Malta, France and Ireland in the top five for the resource 
efficiency outcomes category. In the other categories, Sweden, 

Finland, Denmark and Germany show clear and continuous 
leadership. Within European industry, many companies are 
implementing eco-innovation. Around 27 % of innovating 
companies have improved their resource efficiency as a result 
of changes they have introduced. However, despite this, a gap 
still exists between the potential for eco-innovation and the 
current state of eco-innovation activity in the EU53.
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Figure 20: Eco-innovation index (EU=100), 2013

53  Sustainlabour, Green Jobs and related policy frameworks – an overview of the European Union, February 2013.
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National policies to support 
innovation
A high degree of eco-innovation can help reduce 
pressure on natural resources and protect the 
environment. 

Sweden and Finland are two of the top eco-innovation 
performers in the EU. Sweden’s strengths in eco-innovation 
are considered to be bioenergy and other renewable energy 
sources; sustainable urban planning initiatives (such as 
SymbioCity52); and environmental protection technologies 
for water treatment, waste management and industrial 
emissions’ control53. The Swedish Government has also 
developed Green Public Procurement criteria and a number 
of environmental labels are in place for environmentally 
friendly products (e.g. the Nordic Swan). Eco-innovation in 
Sweden is supported by VINNOVA, the Swedish Governmental 
Agency for Innovation Systems, which, through a programme 

called International Cooperation for Eco-Innovation54, seeks 
to develop appropriate networks for international research 
and development cooperation. Sweden moved from fifth 
place in the Index in 2010 to second place in 2013. 

Finland has led in eco-innovation for a number of years. 
Clean technology remains one of the fastest growing 
business sectors in Finland55, with innovations such as 
energy management systems for homes and ships, and 
automated systems that pick out raw materials from 
construction and demolition waste. In 2013, several new 
strategies were introduced, such as the Finnish Bioeconomy 
Strategy and the Material Efficiency Programme, as well 
as various programmes (under the name ‘Tekes’) targeting 
eco-innovation. The expansion of similar national activities 
is expected in all Member States over the next few years as 
a result of the funding available under Horizon 2020, the 
EU’s biggest research and innovation programme (2014-20).
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Figure 22: EU28 environmental taxes (as a share of total revenues from taxes and social contributions) by category, 2002-12

4.1.3 Getting the prices right

Total environmental tax revenues as a proportion of 
total revenues from taxes and social contributions

Environmental taxes can be an efficient market-based 
instrument for achieving environmental policy objectives. They 
can provide strong signals to reduce pollution and increase 
the resource efficiency of economic activities. Revenues can be 
used to reduce other more distorting taxes (such as on labour) 
or re-invested in infrastructure and initiatives that can drive 
sustainability.

The share of environmental taxes as a percentage of total 
tax revenues (Figure 22) remained similar in the EU between 
2002 and 2012, declining slightly from 6.6 % to 6.0 %. Between 
2003 and 2008, the share of environmental taxes dropped, but 
recovered in 2009 due to the downturn in economic activity, 
and decreases in income and corporate tax revenue. 

During the same period, labour taxes (Figure 23) remained high 
at around 50 % of all taxation (between 2002 and 2012 labour 
taxation rose by 0.2 % to 51 %, after falling to a minimum of 
48.6 % in 2007). 

Overall, energy taxes account for the highest proportion of 
environmental tax revenues (75 %), followed by transport taxes 
(21 %) with pollution/resources taxation making the lowest 
contribution (4 %). Taxes on resources and pollution are now 
the fastest growing category, although they amount to a very 
low share in most countries (below 5 % of environmental tax 
revenues or 0.26 % of total taxes).

There are a number of possible explanations for the overall 
decrease in environmental taxation. Environmental taxes are 
often calculated in units of physical consumption or waste 
produced and are frequently fixed in nominal terms. 

54  European Commission, Ecopol project, www.ecopol-project.eu/, accessed November 2014.
55  Eco-innovation observatory, Eco-innovation in Sweden, EIO country profile, 2013.
56  European Commission, Sweden seeks to support international eco-innovation projects, Eco-innovation action plan, 10.12.2012.
57  Eco-innovation observatory, Eco-innovation in Finland, EIO country profile, 2013.
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Figure 23: EU28 labour and total environmental taxes (as a share of total revenues from taxes and social contributions), 2002-12
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Furthermore, they are most often not indexed and would 
naturally lose their value in relation to taxes on labour and 
capital, which are calculated on bases (such as salaries and 
capital) that increase in value over time.

Recent estimates58 suggest that a 10 % share, in line with the 
best performing Member States, would ensure a level playing 
field and give a clear signal to foster behavioural change. The 
contribution that environmental taxes make to Member States’ 
total tax revenues ranges from 4 % in France to over 10 % in 
Bulgaria and Slovenia. 

Some Member States have managed to move in the right 
direction in the past 10 years (see Figure 24). Estonia, Bulgaria, 
Greece and Slovenia have increased the share of environmental 
taxes by more than 1 percentage point (Estonia is now 2.1 

percentage points above its 2002 level) and are now very close 
or above the 10 % recommended level. The Netherlands, Croatia 
and Malta, despite the share for environmental taxes dropping 
since 2002, still have very high levels of environmental taxes.
However, rather worryingly, several Member States such as 
Malta, Croatia, Denmark, Cyprus, Portugal and Lithuania have 
substantially decreased the proportion of environmental taxes. 
Other Member States, for example Slovenia, Bulgaria, Estonia 
and Greece, have increased environmental taxes, but only by 
small amounts.

The actual make-up of environmental taxes varies between 
countries. For example, Malta, Denmark and Ireland have 
relatively high transport taxes, while the Netherlands and 
Croatia have high taxes on pollution and resource use (see 
Figure 24).

58  Op. cit. (17).
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Energy taxes by paying sector

Energy taxation provides signals to consumers to use particular 
resources more efficiently as it makes energy users pay for the 
negative effects that energy production and consumption has 
on health and the environment. Figure 25 shows the share of 
energy taxes by sector for five sectors – household, industry 
and construction, transportation and storage, services and 
agriculture, and forestry and fishing (please note that not all 
countries report data on composition of energy taxation).

Households are making the highest energy tax contributions 
(40 % or more) in 15 Member States. In the same Member 

States, domestic energy use generally comprises between 20 % 
and 30 % of all energy taxes. The industry and construction 
sector contributes over 30 % of energy taxes in just four Member 
States (Slovakia, Romania, the Czech Republic and Malta), while 
the transportation and storage sectors contribute over 20 % 
in just four Member States (Estonia, Bulgaria, Belgium and 
Romania). Services (except transportation and storage) contribute 
over 20 % in only four Member States (Denmark, the Czech 
Republic, Finland and Italy) and only Slovakia is above 30 %. 
However the latter is an exceptional case as it is the only country 
that does not tax households’ energy usage and transport sector 
taxes are paid by producers or distributors of fuels59.
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Figure 25: Energy taxes by paying sector, 2011

Dutch fiscal greening
With environmental tax contributions representing 
3.6 % of its GDP, the Netherlands has the third highest 
share of environmental taxes in the EU.

Over 50 % of environmental taxes in the Netherlands are 
energy taxes, but transport and pollution taxes also make 
significant contributions. A Green Tax Reform Commission 
was introduced in 1995 that helped restructure the country’s 
tax system to account for environmental parameters. 
Changes included higher taxes on motor vehicles (e.g. 
registration and annual circulation taxes), the introduction 
of the Energy Tax Regime and the Energy Premium Scheme. 

The latter, financed by funds collected through the energy 
tax, subsidised households and social housing organisations 
that invested in renewable energy and energy efficiency 
measures. It was introduced in 2000 and resulted in an 
increase of over 70 % in the sales of energy efficient 
appliances and a saving of 210 million kg of CO2 in its first 
two years. 

Green taxes can incentivise the reduction of pollution and 
other negative environmental impacts, while also covering 
the costs of environmental restoration and protection. 
Other taxes in place in the Netherlands apply to the use of 
groundwater, tap water and coal, and landfilling waste and 
pollution of surface waters. 

59  Slovakia is reviewing the taxation methodology to levy taxes on the final user.
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The sectoral distribution (not shown in a chart) has remained 
fairly stable over time apart from in Latvia, Romania and 
Bulgaria. In Latvia, the household sector contributed 45 % 
in 2011 compared to 30 % in 2008, while the contribution 
from the industry and construction sector and the services 
sector decreased by 6 and 7 percentage points respectively. 
In Romania, the contribution from industry and construction 
has decreased by 12 percentage points, with households now 
contributing 38 % (an increase of 8.5 percentage points).

A comparison of energy taxes with energy use by sector60 
suggests that if the share of use is larger than the share of taxes 
paid by a sector, then the energy burden of that sector is being 
shouldered by other sectors (see Appendix 3). In many Member 
States, the household sector pays twice as much in taxes as 
the share of energy it uses. For example, Germany (26 % of 
total consumption, 53 % of total tax revenues), Greece (29 % 
consumption, 55 % taxes) and Portugal (16 % consumption, 
46 % taxes). In Romania, taxes and usage are roughly the same 
(35 % consumption, 38 % taxes), while in Malta and the Czech 
Republic, the share of household consumption is higher than 
the share of tax it contributes. This issue – whether energy 
taxation should more closely reflect energy consumption and 
environmental impact across different sectors – needs to be 
looked at more closely across Europe.

Several Member States also show an imbalance in the 
transportation and storage sector with energy consumption 
substantially larger than taxes in Greece, Luxembourg and 
Malta. In the case of Luxembourg, the figures are a reason 
and a consequence of fuel tourism, with cheaper fuel prices 
(as a result of lower taxation) enticing citizens of neighbouring 
countries to fill their vehicles with fuel in Luxembourg. ‘Energy 
use for transport’ is calculated exclusively from fuel use, while 
transport taxes include other items such as registration tax 
and road use.

At the EU level, the implicit tax rate (ratio of energy tax 
revenues to final energy consumption) decreased by 5.6 % 
between 2000 and 200961. Essentially, taxes per unit of 
energy used have decreased, although the average value varies 
between countries. In 2012, the implicit tax rate in Denmark 
was EUR 303 per tonne of oil equivalent (highest in Europe), 
in Slovakia it was EUR 47 per tonne of oil equivalent (lowest in 
Europe). Energy taxes (as highlighted for the previous section 
on environmental taxes) fall in relative terms over time because 
they are often calculated on the basis of physical consumption 
(e.g. kWh) unless they are kept constantly updated.

60  Please note, sectors do not match 100 %.
61  Eurostat, Sustainable development in the European Union - 2013 monitoring report of the EU sustainable development strategy,  

Eurostat Statistical books, 2013.
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Figure 26: Index of common bird species, 1980-2012

4.2 Nature and ecosystems
4.2.1 Biodiversity

Index of common farmland bird species

The populations of common birds are considered a good proxy 
for measuring the biodiversity of an ecosystem. They are highly 
sensitive to anthropogenic (man-made) changes and their 
numbers also fluctuate due to other environmental factors, 
such as climate and interactions with other species. However, 
long-term trends are considered reliable and indicative of an 
ecosystems’ overall health.

The Scoreboard tracks bird populations using the Common Birds 
Index, which monitors common farmland species (39 species), 
common forest species (33 species) and all common bird 
species (163 species). The Index evaluates the population 
abundance and the diversity of a selection of species associated 
with specific habitats, with the exclusion of rare species62. 
Populations of all common bird species declined steadily 

(with periodic fluctuations) between 1980 and 1998 when 
they appeared to stabilise. However, populations of common 
farmland species have declined substantially since 1980, while 
forest species (despite fluctuations) have remained fairly stable. 
The main reasons for this decline in farmland species could be 
due to on-going intensification of farming (more widespread 
monocultures and pesticide use, etc) and habitat disturbance. 
However, stabilisation in deforestation and better protection 
for remaining forest habitats may explain the healthier picture 
for forest species.

Bearing that in mind, as more and more countries are included 
in the monitoring scheme and some countries have not reported 
every year, the Index (Figure 26) shows that, since 1980, there 
has been:

• a 12 % decline in the Index for all common bird species;

• a 54 % decline in the Index for common farmland species;

• a 2 % increase in the Index for common forest species.

62  More information on the surveys’ methodology and regional data is available on PECBM’s website (www.ebcc.info/what.html).
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Figure 28: Land organically farmed as percentage of total utilised agricultural area (UAA), 2005-12

Figure 27: Number of common farmland birds and common forest birds, 1980-2011 

Common farmland birds Common forest birds

Monitoring period Number of species 

monitored

Trend Number of species 

monitored

Trend

Central and 
east Europe

1982-2011 23 -54 % 27 -11 %

North Europe 1980-2011 14 -46 % 26 -28 %

South Europe 1989-2011 37 -29 % 24 -19 %

West Europe 1980-2011 22 -48 % 26 8 %

The Index also shows data at macro-regional level for which 
a number of species have been selected and monitored 
across the years. The associated trends (Figure 27) show a 
widespread decline in common farmland and forest birds in 
nearly every region. The exception is west Europe where forest 
bird populations have actually increased since 1980.

A recent study published by Pan-European Common Bird 
Monitoring Scheme (PECMBS), The University of Exeter and 
the Royal Society for the Protection of Birds (RSPB) estimates 
the loss in bird number across Europe at 421 million in the last 
30 years63. The decline has been observed mostly in the more 
widespread species, such as house sparrows, skylarks, grey 
partridges and starlings. However, a few less common farmland 
species have shown a moderate increase in numbers.

Area under organic farming

Organic farming is an agricultural system that respects natural 
life-cycles and puts the highest emphasis on environmental 
protection and animal welfare. It avoids or largely reduces the 
use of synthetic chemical inputs such as fertilisers, pesticides, 
additives and medical products (e.g. antibiotics in animal feed). 
Land used for organic farming is an indicator of the move 
towards more sustainable agricultural production practices.

Organic farming has increased significantly since 2005 in all 
countries for which data are available (see Figure 28) except for 
the United Kingdom where there has been a fall. The proportion 
for EU27 (2005–12) has risen from under 3.6 % to 5.8 %, while 
in the EU15 (2005–10), the rise is more marked from 4.2 % 
to 6.4 %, with a significant increase between 2009 and 2010 
(data for EU15 post 2010 are not available).

63  Inger et al., Common European birds are declining rapidly while less abundant species’ numbers are rising, Ecology Letters, 2.11.2014.
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Looking at the Member State level (Figure 29), six EU countries 
(Austria, Sweden, Estonia, the Czech Republic, Greece and 
Latvia) have more than 10 % of their land given over to organic 
farming. Austria and Sweden have the highest percentage of 
organic farming with 18.6 % and 15.8 % respectively. In Austria, 
the early uptake since the 1990s can be explained by financial 
incentives from its Government to encourage farmers to switch 
to organic methods. The Austrian public and food retailers are 
now fully aware of the added value of organic products, and 
fully trust organic brands and certifications65.

Estonia, Sweden, the Czech Republic and Greece have all had 
a significant increase in the percentage of area under organic 
farming, which put them at the top of the EU chart. In contrast, 
in Portugal, the Netherlands and in the United Kingdom the 
area of organic farmland barely increased (or even showed a 
marginal decrease) over the same period.

Overall, organic farms tend to be bigger than conventional 
farms. Detailed comparisons of similar organic and conventional 
farms (i.e. operating in the same sector and of a similar size) in 
the European Farm Accountancy Data Network (FADN) indicate 
that, for certain types of production, organic farming is more 
labour intensive. One review of over 40 European studies found 
that, on average, organic farms provided between 10 % and 
20 % more jobs per hectare (ha), while a 2006 survey for the 
United Kingdom’s Soil Association found organic farming in 
the United Kingdom provides 32 % more jobs per farm than 
equivalent non-organic farms66. According to a recent report67, 
it is a sector that attracts younger workers and women, and 
positive employment trends can be seen all across Europe.

Organic farming in Italy 
Italy is by far the Member State with the largest 
certified organic area for organic vegetables 
(23 405 ha), the second largest for organic cereal 
areas (180 000 ha) and among the largest for organic 
oilseed areas. 

Overall, 13 % of all permanent crop areas are under organic 
farming68. According to a recent report released by INEA 
(Istituto Nazionale Economia Agraria), there are nearly 
42 000 organic farms in Italy which, on average, are more 
productive than conventional farms as they account for 
49 % of net income versus 41 % for conventional farms. 

Italy has one of the highest levels of organic producers and 
processors in the EU, while its domestic market for organic 
food is also one of the largest in the EU69. 

Italy has developed national programmes to support and 
invest in organic farming. Moreover, a European Action Plan 
for Organic Food and Farming was published in 2004 that 
aimed to develop the market for organic food and improve 
standards in all Member States. In 2005, a regulation 
on rural development was introduced to support organic 
farming in Member States, while in 2010 the use of the 
EU organic products’ logo has become obligatory for all 
pre-packaged organic products that have been produced 
in the EU70.

Figure 29: Increase in area under organic farming,  
2000-1264
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64  The United Kingdom is the only country that lost organic farmed land between 2008 and 2012.
65  Vogl C.R., Hess J., Organic Farming in Austria, American Journal of Alternative Agriculture, Volume 14, number 3, 1999.
66  Ibid.
67  European Commission, Facts and figures on organic agriculture in the European Union (2013), October 2013.
68  Ibid.
69  FiBL and IFOAM, The world of Organic Agriculture, 2014.
70  Ibid.

*HR: only 2012 available.
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Landscape fragmentation

Landscape fragmentation (measured in number of meshes 
per 1 000 km² – the effective mesh density) measures the 
degree to which wildlife movement is interrupted by barriers 
in the environment. It is caused by transportation infrastructure 
(roads, railways, etc) and artificial areas. The more barriers that 
fragment the landscape, the higher the effective mesh density. 
Landscape fragmentation can contribute to the decline of 
ecosystems, loss of wildlife populations and the endangerment 
of species through, for example, the dissection and isolation 
of populations, and disturbances to water courses. Increased 
fragmentation can also lead to increased vulnerability to climate 
change and associated weather-related risks (such as flooding) 
by reducing the landscape’s ability to absorb the impacts of 
extreme weather events. It also affects the recreational and 
aesthetic quality of landscapes.

Landscapes are more fragmented in areas that are heavily 
populated with extensive transport infrastructure and built-
up areas. To maintain biodiversity, it is important that wildlife 
corridors and landscapes with low mesh density are maintained 
so animal and plant populations can connect with each other 
and not become isolated.

Figure 30 shows that the countries of northwest continental 
Europe (Luxembourg, Belgium, the Netherlands, France and 
Germany) are the most fragmented with meshes ranging 
between 42 per 1 000 km2 and 135 per 1 000 km2 (see also 
Figure 31). However, most countries display large variations 
in landscape fragmentation depending on their geography, the 
location of urban areas and connecting transport links.

Facts and figures on organic 
agriculture in the European Union
The report ‘Facts and figures on organic agriculture 
in the European Union’71, published in 2013 by the 
European Commission, provides the details and long-
term trends on organic farming in the European Union. 

According to the report, the total area under organic farming 
increased from 5.7 million ha in 2002 to 9.6 million ha 
in 2011 (68 % growth). The large majority of organically 
farmed areas are in EU15, but EU12 has shown remarkable 
growth rates in total land area and the number of operators. 

During 2003-10, the total number of holdings in EU27 
decreased by 20 %, while the number of organic holdings 
increased by 50 %72. 

The report also shows that the majority of organic farms are 
larger and managed by younger holders, while there is still 
uncertainty on the impact over the number of workers on 
organic versus traditional farming. In terms of jobs, between 
2003 and 2010, the regular labour force (expressed in 
annual work unit) decreased by 25 % in the non-organic 
farming sector, while it increased by around 18 % in the 
organic farming sector73. For further information, visit the 
European Commission’s organic farming portal74.

Figure 30: Landscape fragmentation per 1 km2 grid, 2009
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71  Op. cit. (66).
72  Ibid, page 18, graph 11.
73 Ibid, page 18, graph 12.
74  European Commission, Organic Farming Portal.

Source: EEA/FOEN, 2011
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Figure 31: Landscape fragmentation and road and population density, 2009

Furthermore, different countries have different cultural 
approaches to settlement, which can influence the level of 
fragmentation. In some countries, people are concentrated into 
towns and cities that are surrounded by lightly populated rural 
areas. In others, urban settlement is supplemented by a densely 
settled rural population. These different settlement patterns 
require varied levels of transport infrastructure to link them, 
leading to differences in subsequent landscape fragmentation.

Figure 31 shows there is a high correlation between population, 
road density and landscape fragmentation. The central 
European countries (Luxembourg, Belgium, the Netherlands, 
Germany, France, the Czech Republic, Poland and Denmark) 
and Malta have medium to high mesh densities ranging 
from 13 to 135. Luxembourg and Belgium are very densely 
populated and are at the European nexus of transport links for 
cross-European travel, so have highly fragmented landscapes 

with mesh densities of over 100. Further afield, 16 countries 
have fewer than 10 meshes per 1 000 km2 and these are 
spread around the periphery of the EU. Countries with large 
areas of hills or mountains will inevitably be less fragmented 
since the geography deters urban and transport development. 
An exception to the overall trend appears to be the United 
Kingdom, which has managed to maintain a relatively low 
number of meshes although its road and population densities 
appear rather high. 

Some Member States have active policies towards increasing 
connectivity, for example through Green Infrastructure initiatives 
(see EU Green Infrastructure Strategy75). An example is France’s 
‘Trames vertes et bleues’, which is a planning tool designed to 
improve environmental communication between large natural 
areas through three approaches – buffer zones, ecological 
corridors and the restoration of natural areas within cities.

4.2.2 Safeguarding clean air

Urban population exposure to air pollution by 
particulate matter – PM2.5 and PM10

Air pollution, particularly in urban areas, is still an issue for 
many countries across Europe. Particulate matter (PM), which 
includes a range of liquid and solid particles (from combustion 
sources and transport, industry, photo-oxidation of gaseous 
pollutants, and mineral and soil dust) is of most concern. PM 
has well-known detrimental effects on human health. Particles 
with a diameter of less than 10 micrometres (µm) (PM10) and 
especially those less than 2.5 µm (PM2.5) can be carried deep 
into the lungs where they can cause inflammation particularly 

in sensitive groups such as the elderly, children, and people 
with heart and lung diseases. The Scoreboard shows both 
pollutants, measuring the progress made towards reducing PM 
concentration in urban areas by reporting the average exposure 
of urban dwellers to PM10 and PM2.5.

Urban emissions of PM originate mainly from combustion, 
but also from other sources such as soil dust raised by wind 
and mechanical processes (for example, brake wear and 
road abrasion). Major sources in urban area are road traffic 
(especially diesel vehicles) and non-road machinery (such as 
construction vehicles), but also domestic heating using solid 
fuels.

75  European Commission, Communication Green Infrastructure (GI) – Enhancing Europe’s Natural Capital, COM/2013/249, 6.5.2013.
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The performance of road and non-road vehicles, combined 
with transportation and energy tax policies (in particular the 
relative tax rates on petrol versus diesel fuel) determines, to a 
very large extent, levels of urban air pollution. One important 
factor explaining increased PM emissions in urban areas is the 
greater proportion of diesel vehicles. The share of new diesel 
cars increased from 31 % to 55 % between 2000 and 2011. 
For further details about vehicle emissions, see the indicator 
on pollutant emissions from transport (nitrogen oxides (NOx), 
non-methaine volatile organic compounds (NMVOC) and PM) 
in section 4.3.3.

The EU has had comprehensive legislation on air quality 
assessment and management since 1996 (Directive 96/62/EC 
and Directive 1999/30/EC) and the revised Ambient Air Quality 
Directive (Directive 2008/50/EC)76, that sets the following limits 
for air quality to be achieved everywhere (including in urban 
areas):

• PM2.5 – annual mean average concentration limit of 
25 micrograms per cubic metre (µg/m3);

• PM10 – annual mean average concentration limit of 40 µg/m3 
and a maximum of 35 days per year with daily value above 
50 µg/m3.

Figure 32 shows the urban population exposure to particulate 
matter PM2.5 for 2009 and 2012. The concentration levels of 
PM2.5 in Figure 32 are very similar to those recorded for PM10 
(see Figure 33). In 2012, Bulgaria (nearly 30 µg/m3) and Poland 
(26 µg/m3) exceeded the 25 µg/m3 EU annual average limit 
value (red line in Figure 32). 

These two countries are closely followed by Cyprus, Hungary, 
Slovakia, Italy and Slovenia, which all have levels of between 
20 µg/m3 and 25 µg/m3. The EU28 average exposure figure was 
16.9 µg/m3 in 2012, roughly the same level as it has been for 
the previous six years.

The World Health Organisation (WHO) guideline (recommended) 
value for the protection of human health is set at 10 µg/m3 
of PM2.5 (green line in Figure 32)77. Very few countries (four in 
2012) meet (on average) the WHO guideline, but the majority 
of Member States have shown improvements in recent 
years. However, there are a number of urban hotspots with 
considerably higher concentrations than the overall country 
average. In 2012, several monitoring stations in Bulgaria, the 
Czech Republic, Italy, Poland, Romania and Slovakia recorded 
values above the limit. Between 2006 and 2012, with the 
inclusion of traffic hotspots, the fraction of urban population 
exposed to concentrations above the EU limit varied (EEA 
CSI004) between 4 % and 14 %, while the fraction of population 
exposed to values above the WHO guideline was between 87 % 
and 98 %79.

These data need to be treated with some caution as the length 
of the time series and the limited number of monitoring stations 
in some Member States do not allow firm conclusions on trends 
at average levels to be drawn. Furthermore, data are collected 
from a sample of monitoring stations and the aggregate 
figures at national level are estimated following established 
methodologies. However, data gaps and uncertainty over the 
overall reliability are unavoidable, especially for PM2.5 which has 
only been monitored regularly in recent years.
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Figure 32: Urban population exposure to air pollution by particulate matter PM2.5 (µg/m3), 2009 and 201278

76  European Union, Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air for Europe.
77  WHO, WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulphur dioxide, Global update 2005, 2006.
78  No data available for Croatia, Greece, Ireland (2011 is used), Lithuania and Malta.
79  European Environment Agency, Air Quality in Europe – 2014 report, Report No 5/2014, page 37, 19.11.2014.

* IE 2012 not yet available, the chart shows IE 2011
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Figure 33: Urban population exposure to air pollution by particulate matter PM10 (µg/m3), 2005 and 201282

Figure 33 shows the annual population-weighted concentration 
of PM10 (µg/m3) for urban populations for 2005 and 2012. The 
World Health Organisation’s guideline (recommended) value 
is set at 20 µg/m3 of PM10 (green line in Figure 33)80 while 
the EU limit value has been set at 40 µg/m3 of PM10 (orange 
line in Figure 33). Looking at the data on PM10 provided by 
AirBase81, urban population weighted concentrations (EU28) 
fell, overall, by 3.2 µg/m3 between 2005 and 2012. In 2012, 
population-weighted concentrations exceeded the 40 µg/m3 EU 
limit only in Bulgaria. Many other Member States exceeded this 
limit in some urban hotspots but, on average, they fell below 
the overall limit. 

Figure 33 also shows that several countries have considerably 
reduced annual mean concentrations. Most Member States 
reduced concentrations by at least 15 % between 2005 and 
2012, with particularly high reductions in Estonia, Romania 
and Slovenia (over 30 %). However, in Poland, average annual 
concentrations increased, while no data are available for 
Luxembourg, Latvia and Cyprus in 2005. In general, countries 
in northern Europe perform better, while countries in eastern 
and southern Europe have higher PM10 exposure levels.

Urban population exposed to PM10 concentrations 
exceeding the daily limit value (50 µg/m3 on more 
than 35 days per year) 

Across Member States, there are wide differences in the 
percentages of the urban population exposed to particulate 
concentrations above the threshold of 50 µg/m3 for over 
35 days per year. Despite local increases in PM values, Figure 
34 shows that the percentage of urban populations exposed 
to concentrations above the daily limit threshold has been 
decreasing since 2000, and 2012 was the best year on record. 

In the period 2000-12, between 21 % and 41 % of urban 
populations across the EU were exposed to PM10 concentrations 
above EU limit values. However, when compared to the 
corresponding WHO guideline value83 (above 20 µg/m3 for 
at least 1 day per year), between 64 % and 92 % of urban 
populations have been exposed to higher than recommended 
concentrations84.

80  Ibid.
81  European Environment Agency, AirBase - the European Air Quality Data Base: www.eea.europa.eu/data-and-maps/data/airbase-the-european- air-quality-

database-8
82  Data for Croatia, Greece and Malta are not included since no urban or sub-urban background monitoring stations are present in the Urban Audit cities. Data for 

France for 2005 and 2012 are not comparable due to changed methodology.
83  Op. cit. (77).
84  European Environment Agency, Exceedance of air quality limit values in urban areas (CSI 004), November 2014.
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Figure 34: EU average urban population exposure to PM10 above 50 µg/m3 for over 35 days per year, 2000-12
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Figure 35: Urban population exposed to PM10 above daily limit values (50 µg/m3 for over 35 days per year), multi-annual 
average 2005-07 and 2010-1285

Member States with the highest levels of PM in urban areas 
have, in most cases, older coal-fired power plants near to urban 
centres and solid fuels are often used for domestic heating. 
There is a high variability in PM emissions from year to year, 
mainly due to the influence of the weather in specific years 
(e.g. winter temperature inversions and summer heat waves). 

The methodology used to calculate the indicator also influences 
the results. Populations surrounding monitoring stations that 
record daily values above the limit for fewer than 35 days or 
just below the 50 µg/m3 limit will not be included as being above 
the threshold (see also Appendix 2). In addition, increasing 
numbers of stations are being set up, so the population actually 
monitored increases from year to year. 

To reduce the effect of these annual variations, Figure 35 
presents three-year averages for the periods 2005-07 and 
2010-12.

According to the reported data under AirBase and the estimation 
methods used in this assessment (Figure 35), approximately 
100 % of the urban population in Cyprus, Malta and Bulgaria 
experienced over 35 days exposure in 2010-12. Significantly, 
for these three countries, there has been no improvement in air 
quality compared to 2005-07. Exposure increased in Bulgaria 
as it did in Poland (83 % of the urban population exposed on 
average in 2010-12 – an increase of 10 percentage points) and 
Lithuania (an increase of 16 percentage points and 19 % of the 
urban population exposed on average in 2010-12). These data 
are partly explained by the fact that these figures refer to the 
urban population of the cities represented by the monitoring 
stations, even though some cities (and for smaller Member 
States, the entire country) are actually monitored by a small 
number of stations. The high annual variability in this indicator 
is due to the number of stations (which varies with time, as 
coverage improves – e.g. Latvia), and that the indicator shows 
only above and below the daily limit value.

85  For some Member Countries, the average is based on fewer than three years..
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Figure 36: Erosion by water on arable lands and permanent crops, 2006

4.2.3 Land and soils

Soil erosion by water – area eroded by more than 
10 tonnes per ha per year

Soil is a valuable, non-renewable resource that provides 
a multitude of biological goods and services ranging from 
farmland for food production to natural landscapes for 
recreation. The erosion of soil by water is a natural process that 
is a part of the geological cycle. However, accelerated erosion 
can be caused by human activities such as inappropriate 
agricultural practices (e.g. deforestation, overgrazing and 
intensive agriculture), forest fires and construction.

To protect nature and ecosystems, it is important to prevent 
soil loss. This indicator assesses the soil loss by water erosion 
and gives an indication of areas (expressed in km2 (1 km2 = 
100 ha) and as a percentage of the total non-artificial area in 
the country) affected by moderate to severe rates of erosion. 
Where the rate is above 1 tonne per ha per year (1 t/ha/year) 
(100 t/km2/year), the process may be irreversible in a time span 
of between 50 and 100 years. Rates above 10 t/ha/year are 
considered severe.

Figure 36 shows there is widespread water erosion throughout 
Europe. Even though some of it is fairly low (under 2 t/ha/year – 
in green), there are quite large areas where erosion is between 
2 t/ha/year and 10 t/ha/year (yellow), and significant areas of 
high erosion (over 10 t/ha/year – marked in red). High rates of 
erosion are particularly marked in Italy, Spain, and some areas 
of France and Portugal. There are also many small ‘pockets’ 
of high erosion in several Member States. There is no specific 
legislative instrument at EU level regulating soil at present, 
though a draft Soil Framework Directive was proposed by the 
European Commission in 200686, but was withdrawn in 201487. 
The Roadmap to a Resource Efficient Europe aims to reduce the 
area of land in the EU that is subject to severe soil erosion by 
at least 25 % by 2020.

Data for this indicator are collected by the Joint Research Centre 
every six years. Where there is no land that is considered to 
be subject to soil erosion of more than 10 t/ha/year, Member 
States will have a zero value (see Figure 37). So, although 
Denmark, Estonia, Latvia and Lithuania all have ‘zero’ values, 
soil erosion may still be occurring in areas of those countries, 
but at lower rates (less than 10 t/ha/year), as Figure 36 shows. 

86  European Union, Directive establishing a framework for the protection of soil and amending Directive 2004/35/EC Euro, COM(2006) 232, 22.9.2006.
87  European Union, Withdrawal of obsolete Commission proposals OJ C 153 of 21 May 2014 and corrigendum OJ C 163 of 28 May 2014.
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Figure 37: Soil erosion by water in km2 and as percentage of total non-artificial area, 2006

Slovenia, Portugal and Italy exhibit the highest proportion of soil 
erosion with between 16 % and 25 % of their land area affected. 
Italy, Spain and France have the largest actual land areas 
experiencing erosion (between 30 000 km2 and 67 000 km2). 
Italy appears to be in a very poor position with the largest 
absolute area of land affected – nearly 24 % of its total land 
area. Erosion in Slovenia only affects 4 800 km2, but this is 
over 24 % of its total land area. There is a clear north-south 
European split, with northern countries generally experiencing 
less erosion. The erosion is generally linked to intense 
agriculture and drier soils making them more susceptible to 
erosion during periods of wet weather. However, soil erosion in 
northern Europe, which is characterised by lower lying ground 
and gentle slopes, is mainly due to year-round rainfall. 

Gross nutrient balance in agricultural land

Food productivity has increased due to improving agricultural 
production by, for example, mechanisation and increasing the 
use of fertiliser, pesticides and other inputs. Between 1960 
and 2000, nitrogen fertiliser application in the EU almost 
quadrupled (EEA, 2004). This indicator provides estimates of 
the relative amount (surplus or deficit) of two important soil 
and plant nutrients – nitrogen and phosphorus – present in 
agricultural land. Climate can have a significant impact on 
the nitrogen and phosphorus balance in soil, which will affect 
crop yield (good versus poor harvests). To reduce the effect of 
weather conditions on the balance, the indicators for nitrogen 
(Figure 38) and phosphorous (Figure 39) have been presented 
as four-year averages.
 
Nitrogen and phosphorus gross nutrient balances (GNB) 
estimate nutrient availability (surplus or deficit) in soils. GNBs 
provide valuable information about the link between agricultural 
activities and the environmental impacts of nutrient use 

and management in agriculture. The level of nitrogen and 
phosphorus in soils can be an indicator of land-use intensity 
and soil quality. However, aggregate data need to be carefully 
interpreted as these indicators alone are not enough to capture 
the complexity of soil balances, which are influenced by many 
factors88. 

Intensive farming can have a double-edged impact – 
excessive fertiliser application can cause water pollution and 
eutrophication, with consequences for human health and 
ecosystems; and insufficient fertiliser to replace nitrogen and 
phosphorus lost through intensive cropping can lead to soil 
degradation and loss of fertility.

GNBs can be used to determine areas at risk of nutrient 
pollution (when estimated at low regional levels), identify 
factors behind nutrient pollution resulting from agriculture 
and follow trends over time. As the GNB roughly represents 
the difference between the nutrients applied to the soil and 
the nutrients removed with the crops, it reflects the risk of 
the remaining nutrients leaching into the soil and water or 
being released into the atmosphere. These indicators will be 
complemented by additional metrics, such as ‘Vulnerability to 
phosphorus leaching and run-off’, to better summarise each 
Member State’s situation.

88  In general, it is not possible to tell which balance is ‘good’ or ‘poor’ by looking at aggregated figures, as the effective balance will be influenced by management 
practices.
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Figure 39: Gross phosphorus balance in agricultural land, four-year averages, 1993-2012
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Figure 38: Gross nitrogen balance in agricultural land, four-year averages, 1993-2012

Gross nutrient balance in agricultural land – 
nitrogen

Figure 38 shows that, since the early 1990s, the nitrogen 
surplus per ha has been continuously decreasing in most EU 
countries. The EU28 aggregate shows that the gross nitrogen 
balance has decreased by more than 20 % – going down from 
a four-year average of 59 kg/ha in 1997-2000 to an average 
of 46 kg/ha in 2009-12.

Nitrogen balances in soils also vary widely across Member 
States and all, except Romania, have positive balances. Five 
Members States have relatively low positive balances ranging 
from 8 kg/ha to 25 kg/ha. Most Member States have relatively 

good nitrogen balances with four-year averages ranging from 
between 32 kg/ ha and 87 kg/ha. However, four Member 
States (Cyprus, the Netherlands, Belgium and Malta) have high 
balances of between 114 kg/ha and 194 kg/ha. Cyprus, Malta 
and the Netherlands all have the highest average surpluses 
of nitrogen, although the amount has been steadily reducing. 
Other Member States, with lower average surpluses, still may 
have very high surpluses concentrated in some areas. 
 
In the case of the Netherlands and Belgium, the surplus is due 
to spreading manure from their large national cattle stocks, 
although better fertiliser management and tightened measures 
have improved the balances for both countries.

Gross nutrient balance in agricultural land – 
phosphorus

Figure 39 shows that, since the early 1990s, the phosphorus 
surplus per hectare has been continuously decreasing in 
most Member States. At the EU28 aggregate level, the gross 
phosphorus balance went from 5 kg/ha in 1997-2000 to an 
average of 0.67 kg/ha in 2009-12. 

Phosphorus is a limited resource and issues with security of 
supply and inefficient use are causing increasing concern in 
Europe. As a result, the EU is considering strategic action to 
use phosphorus more sustainably across its whole life-cycle, 
from mining to final use. This includes improving application 
techniques and balanced fertilisation. Phosphorus recovery 
and recycling from organic sources (such as manure, sewage 
sludge and compost) can also be an opportunity to close the 
phosphorus cycle.
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Figure 40: Daily calorie supply per capita by source 2000 and 2011

4.3 Key areas
4.3.1 Addressing food

Daily calorie supply per capita by source

Globally, food production is a resource-intensive process that 
impacts water, land use and biodiversity, and produces GHG 
emissions. Furthermore, there is increasing evidence89 that 
vegetal products have a lower carbon footprint compared with 
that for meat products. Therefore, the amount and proportions 
of food supplied across the EU is a potentially useful indicator 
of the sustainability of this sector. This indicator (see Figure 
40) outlines the daily calorie supply per capita in 2000 (shaded 
colours on the left) compared with those for 2011 (bold colours 
on the right).

The calories available to Europeans ranges between 2 700 
kilocalories (kcal) per day in Cyprus to 3 800 kcal per day in 
Austria. The total daily calorie availability across the EU28 
increased very slightly (+0.6 %) between 2000 and 2011. The 
European Food Standards Agency average daily energy intake 
requirement for adults (aged between 30 and 59) is between 
2 000 and 2 600 kcal per day90. This seems to suggest that too 
much food is being supplied throughout Europe.

Between 2000 and 2011, the supply of vegetal products 
increased and animal products decreased, although the scale 
of change is quite small. The ratio of animal to vegetal products 
is very similar across Member States. Throughout the EU28, 
the aggregate supply of vegetal products increased by only 
1 % between 2000 and 2011. At the Member State level, five 
countries saw rises of between 5 % and 9 % in the availability 

of animal products (Finland, Latvia, Denmark, Lithuania and 
Croatia). At the other end of the scale, four countries have 
increases in the availability of vegetal products of between 
5 % and 11 % (Cyprus, the Netherlands, Ireland and France).

The demand and subsequent supply of food is mainly driven by 
population growth and lifestyle changes. The global population 
growth rate is decreasing, but total population size is still 
projected to increase from 7 billion today to about 9 billion 
by around 2050 (UN, 2009). In Europe, the population grew 
during the last five decades by approximately 20 % to around 
500 million people in 2010 (EU27) and is projected to peak at 
526 million in around 2040 (Eurostat, 2011e). In the medium 
term, EU27 food demand is expected to increase modestly 
by around 5 %. This, combined with a global trend towards 
increased meat consumption (which is relatively resource-
inefficient to produce), could substantially increase global 
demand for agricultural production, putting additional pressure 
on global ecosystems and GHG emissions.

The EU wants to make the production and consumption of 
food more sustainable and to halve the disposal of edible 
food waste in the EU by 202091. It is assessing how best to 
limit waste throughout the food supply chain, and how to lower 
the environmental impact of food production and consumption 
patterns. 

A daily food waste per capita indicator will be required to 
monitor progress. The daily calorie supply per capita indicator 
– matched with additional information on consumption, energy 
requirement and under-nourishment – has the potential to fulfil 
this role.

89 Slezak, M, Going vegetarian halves CO2 emissions from your food, New Scientist, June 2014.
90 EFSA, Scientific Opinion on Dietary Reference Values for Energy, EFSA-Q-2008-465, January 2013.
91 Op. cit. (9).
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4.3.2 Improving buildings

Final energy consumption in households

This indicator measures the total energy consumed by 
households as final users, expressed in 1 000 tonnes of oil 
equivalent. For the total energy, all different fuel types have 
been taken into account (solid fuels, oil products, gas, electricity, 
derived heat and renewable sources). Most energy used in 
homes is for heating, which means that the series are heavily 
influenced by the prevailing weather of the year to which 
they refer (especially the winter). So, for example, the harsher 

winters in 2010 and 2012 resulted in a marked increase in total 
consumption in several countries (see annual consumption in 
Figure 41). For instance, energy use in 2010 was 12 % higher 
than that used 2011. To counteract this effect, a rolling five-
year average has been used in Figure 41 and Figure 43.

Figure 41 shows the trend for total final energy consumption 
in households for the EU28 over the last 20 years. The five-
year average shows that total consumption has plateaued and 
started to decline over the last 10 years, after increasing during 
the previous decade.

Figure 42 shows that 75 % of all energy used by households in 
the EU is actually used in only eight Member States, with the 
three most populous countries (Germany, France and the United 
Kingdom – 41 % of total EU population) accounting for nearly 
half of the entire EU domestic energy consumption. Figure 43 
shows ‘final energy consumption’ in households in kg of oil 

equivalent per capita, rather than the total consumption as 
available in the Scoreboard, to show trends in relative, rather 
than absolute, terms. In 2012, total consumption was 579 kg 
per capita of oil equivalent, for a total consumption for the 
EU28 of 291 million tonnes of oil equivalent.
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Figure 41: EU28, final energy consumption in households, 1990-2012
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Figure 42: Share of total household energy consumption 
by Member State, 2012
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Figure 43: Per capita final energy consumption in households, five-year average, 1993-2012  
(ranked by percentage improvement between 2003-07 and 2008-12)
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Figure 44: Final energy consumption in households (EU28), share of petroleum products, 1990-2012

This indicator shows there has been progress in reducing 
household energy consumption per capita in most Member 
States, with reductions above 10 % between the periods 
2003-07 and 2008-12 in Belgium, Malta, Luxembourg, Slovakia, 
the United Kingdom and Hungary (Figure 43). The improvements 
reflect a combination of improved energy efficiency in buildings 
(better insulation, tighter building envelopes, etc), more energy-
efficient appliances and behaviour change to improve energy 
efficiency. In some countries (Croatia, Cyprus, Bulgaria, Estonia, 

Romania, Poland and Latvia), energy consumption has increased 
over the same period. This may be due to a combination of 
increasing affluence and cheaper energy, so people are heating 
their houses more and use more electrical appliances. Of the 
top eight countries identified in Figure 43, Germany, France, the 
United Kingdom, the Netherlands and Belgium have decreased 
their use in per capita terms, but their per capita consumption is 
still above the EU28 average. However, Italy, Poland and Spain 
are using more energy, but are still below the EU28 average.

Final energy consumption in households by fuel

Reducing the impact of the residential sector on natural 
resources requires a decrease in total energy consumption 
and a diversification in the energy mix by reducing the use of 
petroleum (as well as other fossil-fuel-based products such 
as coal) and increasing the amount of energy from renewable 
sources. 

Since 1990, the share of petroleum products used as domestic 
fuel decreased across the EU28 by an average of 2.3 % per 

year (see Figure 44), falling 10 percentage points between 
1990 and 2012. The highest reductions (see Figure 45) have 
been achieved by Finland (-30 percentage points), Malta 
(-28 percentage points), Italy (-27 percentage points), Denmark 
(-24 percentage points) and Sweden (-23 percentage points). 
Five Member States sourced less than 1 % of their household 
energy from petroleum products in 2012 – the Czech Republic 
(0.1 %), Slovakia (0.5 %), Sweden (0.5 %), the Netherlands 
(0.9 %) and Estonia (0.9 %).

47
E U  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  2 0 1 4



0

10

20

30

40

50

60

70

CY LU EL IE BE MT DE PT SI AT ES FR EU
28

HR IT FI DK UK LV LT PL RO HU BG EE NL SE SK CZ

1990 2012

Pe
tr

ol
eu

m
 p

ro
du

ct
s 

in
 h

ou
se

ho
ld

 e
ne

rg
y 

m
ix

 (
%

)

Figure 45: Final energy consumption in households, share of petroleum products, 1990 and 2012 

Changes in Sweden can be explained by an increase in 
renewable energy consumption in households from 9.7 % in 
1990 to 16.6 % in 2012, while the proportion for gas was static 
and that for solid fuels reduced. In Hungary, the change is due 
to an increase in the proportion of renewable energy generation 
from 8.4 % in 1990 to 14.2 % in 2012 and an increase in gas 
use from 23.3 % in 1990 to 52.6 % in 2012.

In the future, more detailed data for energy consumption in 
households (e.g. energy for space heating, space cooling, water 
heating and cooking) will be collected under the European 
Commission Regulation (EU) No 431/2014 of 24 April 2014. 
This will complement the implementation of future collections 
of annual statistics on energy consumption in households.

4.3.3 Ensuring efficient mobility

Average CO2 emissions per km from new passenger 
cars

The ‘private car’ is by far the most popular mode of transport 
in Europe. This is due to the extensive road infrastructure, 
convenience for users and relative costs compared with using 
public transport. The further development of the worldwide 
market for advanced technologies aimed at improving the 
efficiency of passenger cars is in line with the European 
Commission’s Communication ‘A resource-efficient Europe – 
Flagship initiative under the Europe 2020 strategy’.

The EU is leading the way in developing new regulations to 
reduce CO2 emissions which, by making engines more efficient, 
will also help to reduce imports of petroleum products and,  
therefore, reduce energy consumption. The EU has an emissions 
target of 130 g CO2/km for new cars by 2015 (see Figure 46) 
and has recently set a new target of 95 g CO2/km for 202192. 
The 2015 and 2021 targets represent reductions of 18 % and 
40 % respectively compared with the 2007 baseline. The overall 
2015 target was achieved in 2013, well ahead of time.

92  European Union, Regulation (EU) No 333/2014 of the European Parliament and of the Council of 11 March 2014 amending Regulation (EC) No 443/2009  
to define the modalities for reaching the 2020 target to reduce CO2 emissions from new passenger cars.
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Figure 47: Average CO2 emissions (g/km) from passenger cars by Member State, various years
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Figure 46: Average CO2 emissions per km from new passenger cars, 2000–13 for EU15, EU12 and EU27 with targets

The data in Figure 47 show that the introduction of the emissions 
regulation (Regulation (EU) No 443/2009) has substantially 
increased the rate of improvement for new passenger cars in 
Europe and how current rates of improvements are in line with 
the 2021 targets. In terms of Member States, Figure 47 shows 
there is considerable variation, but the Netherlands, Greece and 
Denmark have particularly good results (30 % improvement 
since 2007). In the Netherlands, this is due to large-scale 
rebates on purchasing taxes for new fuel-efficient cars. Other 
countries with a good performance include Portugal and France, 
with current averages of 112 g/km and 117 g/km respectively.  

The rate of decrease of average CO2 emissions has accelerated 
recently, due mostly to the new regulation (Regulation (EU) 
No 443/2009). However, several Member States, such as 
the Netherlands and France, have implemented CO2-based 
incentives and taxation policies, which have further contributed 
to particularly good performances. Figure 47 indicates that the 
spread of performance across Member States is decreasing, 
which suggests influential policies (e.g. tax incentives) deployed 
at the national scale have stimulated widespread change. 
Europe is now leading the way globally on cleaner automotive 
technologies, which will lead to further benefits for automotive 
and related industries.
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Figure 48: Pollutant emissions from transport in EU28 – NOx, NMVOC and PM10, 1990-2012
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Figure 49: Share of passengers’ transport by mode, 2000 and 2012

Pollutant emissions from transport – NOx, NMVOC 
and PM10

Along with CO2 emissions, emissions of pollutants also 
decreased between 1990 and 2012, with NMVOCs seeing the 
greatest decrease (see Figure 48). This is a very positive trend 
because overall road passenger and freight kilometres have not 
changed significantly. There are several factors that influence 
these trends:
• the introduction of tighter EU emission standards on new 

road vehicles;

• improvements in fuel quality driven by EU fuel quality 
directives;

• tighter regulations controlling emissions from new diesel 
engines for railway locomotives and the sulfur content of 
marine fuels.

However, the numbers of diesel vehicles has increased since 
1990 and diesel engines generally emit more of these pollutants 
per kilometre than their gasoline equivalents, particularly black 
carbon (which has impacts on PM) and nitrogen dioxide (NO2).

Modal split of passenger transport

At a European level, the modal split of passenger transport has 
remained virtually the same for the past 12 years93. Figure 49 
shows that passenger cars are, by far, the most popular means 
of transport for Europeans and are being used for 83 % of 
passenger journeys. The percentage of journeys taken by train, 
coach/bus, etc are almost the same.

However, these figures do mask considerable differences at the 
Member State and regional levels. Although long data series are 
available for this indicator, data collection methodologies vary 
across Member States. Moreover, the indicator does not include 
other means of transport, such as aircraft, which have become 
much more popular for international movements.

93 Due to voluntary collection of data and the use of different methodologies, the data have low comparability geographically and over time.
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Figure 50: Change in share of passenger transport via 
passenger car, 2000-12

Figure 50 shows that, in seven Member States, car passenger 
kilometres have decreased by up to 5 percentage points (Italy, 
Belgium, Luxembourg, the United Kingdom, France, Austria 
and Spain) and in another two Member States (Latvia and 
Germany) the share has remained the same. The data also 
indicate an east-west split – most of the aforementioned 
Member States (with the exception of Latvia) are in western 
Europe. The percentage of passenger car kilometres has 
increased in the remaining 17 Member States by as much as 
20 percentage points. Most of the countries with the largest 
increases (Bulgaria, Estonia, Slovakia, Poland, Romania and 
Latvia) are EU12 countries. This east-west difference is due to 
a number of reasons including: 

• a rise in car ownership caused by increasing affluence;

• a more developed transport infrastructure (also thanks to 
the access to EU structural funds); 

• a desire for greater flexibility and convenience when 
travelling;

• increasing mobility of people and work (people travelling 
further to find work) following EU integration; 

• declining public transport systems forcing people to use cars 
instead.

Modal split of freight transport

Modes of European freight transportation have not changed 
substantially in the last 12 years (see Figure 51)94. Of a 
total estimated figure of 2 100 billion tonne-kilometres, 
75 % was by road, 18 % by train and approximately 7 % via 
inland waterways, (although the figures do not consider other 
transport modes such as marine waterways or air transport). 
Road transportation has remained substantially the same 
between 2000 and 2012.
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Figure 51: Share of freight transport by mode, 2000 and 2012

94  Due to breaks in the time series for some countries, the data only have medium comparability over time.
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At the Member State level, as with passenger transport, a 
distinct regional divide for road transportation emerges. 
Figure 52 shows that Member States from eastern Europe 
have generally increased their share of road freight by a 
considerable amount. In general, road freight in central and 
western European countries (with the exception of Luxembourg, 
France and Ireland) have remained more or less the same, or 
decreased. In Belgium and Austria the decrease was particularly 
marked. 

Overall, rail freight transportation dropped by just one 
percentage point between 2000 and 2012, having decreased 
in twice as many countries as those where it has increased. 
Despite the falls, rail is responsible for over 30 % of freight 
transport in five Member States – Latvia (64 %), Estonia (47 %), 
Austria (40 %), Sweden (40 %) and Lithuania (37 %). In Austria, 
Germany and Sweden the proportion of rail freight is increasing. 
The distribution more or less aligns with the east-west split 
seen in road transportation, although the percentage of rail 
freight has increased in fewer countries.

Looking at waterways, the Netherlands, Belgium and Romania 
transport more freight using this mode than other Member 
States. This is probably due to the presence of large navigable 
rivers or canal networks that make water transportation easier 
and more economical. PL
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Figure 52: Change in freight transport via road, 2000-12
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Appendix 1: 
Country codes and definitions

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

Definitions
EU15

European Union prior to the accession 
of ten candidate countries on 1 
May 2004. The EU15 comprises the 
following 15 Member States: 
Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, 
Luxembourg, Netherlands, Portugal, 
Spain, Sweden, United Kingdom.

EU27

European Union as from 1 January 
2007 and until 30 June 2013. The 
EU27 comprises the following 27 
Member States: 
Austria, Belgium, Bulgaria, Cyprus, 
Czech Republic, Denmark Estonia, 
Finland, France, Germany, Greece, 
Hungary, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, 
Poland, Portugal, Romania, Slovakia, 
Slovenia, Spain, Sweden, United 
Kingdom.

EU28 

European Union following Croatia’s 
accession to the EU on 1 July 2013. 
The EU28 comprises the following 28 
Member States: 
Austria, Belgium, Bulgaria, Croatia, 
Cyprus, Czech Republic, Denmark 
Estonia, Finland, France, Germany, 
Greece, Hungary, Ireland, Italy, 
Latvia, Lithuania, Luxembourg, 
Malta, Netherlands, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, 
Sweden, United Kingdom.
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Indicator challenges
There are a number of issues and challenges with the 
indicators, which fall into two broad categories: collection and 
interpretation.

This is pioneering work as it is the first time that resource 
efficiency has been measured across so many topics on such 
a large scale.

Some of the themes that the Scoreboard monitors are very 
difficult to measure and dedicated indicators either do not 
exist or are difficult to develop. Therefore, some Scoreboard 
indicators must be regarded as proxies. However, the 
Scoreboard has so far been acknowledged as an initial, very 
useful tool to monitor progress in resource efficiency. It will 
evolve and include updated and new indicators in the future.

Indicators definition and interpretation 

Appendix 2: 
Indicator definitions and challenges

Indicator Definition 
numerator

Definition 
denominator

Interpretation Source

Resources

Resource productivity 
 - EUR/kg
 - PPS/kg
 - Index 2000=100

Gross domestic product 
(EUR GDP chain linked 
volumes 2005)
(GDP PPS) 

Domestic material 
consumption 
(kg of resource 
consumption)

Economic value generated per kg of raw material 
consumption.

Eurostat

Materials 

Domestic material 
consumption per capita
 - tonnes

Domestic material 
consumption (tonnes of 
resources used each year)

Population Provides an indication of the comparable 
resource consumption of nations normalised with 
the population.

Eurostat

Land

Productivity of artificial 
areas
 - million PPS/km2 

Gross domestic product 
(GDP PPS)

Total artificial area (km²) Provides a measure of the economic value 
generated per unit of built up and non-built up 
land within an economy.

Eurostat

Built-up areas 
 - km²
 - % of total land

Total built-up area 
covered by roofed 
constructions such as 
buildings, greenhouses, 
etc (km²)

Total national surface 
area 
(km²)

Indicates the level of artificial land development 
expressed as total built-up area over total 
national surface area.

Eurostat

Water

Water exploitation index
 - %

Total fresh water 
abstracted (m³)

Long term Average 
available water (m³)

Evaluates the sustainability of water abstraction 
rates according to water availability. It is 
currently being reviewed and will be replaced by 
an indicator that will be able to account better 
for localised or temporary water scarcity in each 
Member State.

Eurostat, 
EEA

Water productivity
 - EUR/m³ fresh water 

abstracted
 - PPS/m³ fresh water 

abstracted

Gross domestic product 
 - (EUR GDP chain linked 

volumes 2005)
 - (GDP PPS)

Fresh water abstracted 
(m³)

Provides a measure of the economic value 
generated per cubic metre of fresh water 
abstracted.

Eurostat, 
EEA
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Indicator Definition 
numerator

Definition 
denominator

Interpretation Source

Carbon

Greenhouse gas 
emissions per capita 
 - tonnes CO₂e/capita

Greenhouse gas 
emissions (tonnes of 
CO₂e)

Population Measures the volume of greenhouse gas 
emissions produced by each Member State 
normalised with population.

EEA

Energy productivity 
 - EUR/kg of oil 

equivalent
 - PPS/kg of oil 

equivalent

Gross domestic product 
 - (EUR GDP chain-linked 

volumes 2005)
 - (GDP PPS)

Energy consumption
(kg of oil equivalent)

Provides an insight into the economic value 
generated per unit of energy consumed.

Eurostat

Energy dependence 
 - % 

Energy Imports 
(kWh)

Gross inland energy 
consumption plus bunkers
(kWh)

Indicates the extent to which nations are reliant 
upon energy imports to satisfy final domestic 
energy consumption.

Eurostat

Share of renewable 
energy in gross final 
energy consumption 
 - % 

Renewable energy 
generation (kWh)

Gross inland energy 
consumption plus bunkers
(kWh)

Indicates the proportion of energy consumption 
that is met from renewable energy sources.

Eurostat

Turning waste into a resource

Generation of waste 
(excluding major 
mineral wastes)
 - kg/capita

Total tonnes of waste 
produced annually 
(excluding major mineral 
wastes)

Population Indicates weight of waste generated per 
inhabitant per year; mineral waste, including 
dredging spoils and contaminated soils, is 
excluded to enhance comparability. In some 
countries this type of waste accounts for large 
quantities deriving from a relatively small share 
of total economic activity. 

Eurostat

Landfill rate of waste 
(excluding major 
mineral wastes)
 - % of total waste

Total waste (excluding 
major mineral waste) 
sent to landfill
(tonnes)

Total waste generated 
(excluding major mineral 
waste)
(tonnes)

Provides insight into the proportion of waste 
generated that is disposed of via landfilling. 
Mineral waste, including dredging spoils and 
contaminated soils, is excluded to enhance 
comparability. In some countries this type of 
waste accounts for large quantities deriving 
from a relatively small share of total economic 
activity.

Eurostat

Recycling rate of 
municipal waste
 - % of municipal waste

Tonnes of municipal 
waste recycled (includes 
material recycling, 
composting and 
anaerobic digestion)

Total tonnes of municipal 
waste

This indicator compiles data on the proportion 
of municipal waste arising that is recycled – 
expressed as a  % of total municipal waste 
generated.

Eurostat

Recycling rate of 
e-waste
 - % of e-waste 

Total weight of WEEE 
collected in the respective 
year multiplied by the 
efficiency of treatment
(tonnes*percentage)

Average weight of EEE 
placed on the market 
(PoM) in the three 
preceding years
(tonnes)

Provides a view on the proportion of waste 
electrical and electronic equipment (WEEE) that 
is being collected and recycled. E-waste consists 
of waste material categorised under the WEEE 
and EEE classifications as they have been set out 
in Directive 2002/96/EC on WEEE.

Eurostat
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Indicator Definition 
numerator

Definition 
denominator

Interpretation Source

Supporting research and innovation

Eco-innovation index
 - Index (EU = 100)

Total score achieved 
by each Member State 
in each of the five 
categories

EU average score Provides indication of the progress being made in 
supporting activities that contribute to the shift 
to more resource efficient economic activities.

Eco-
Innovation 
Observatory

Getting the prices right

Total environmental 
tax revenues as a 
share of total revenues 
from taxes and social 
contributions
 - % of total tax 

revenues and social 
contributions 

Total environmental 
taxation (EUR)

Total tax revenues and 
social contributions (EUR)

Provides information on the proportion of total 
revenues from taxes and social contribution 
that derives from environmental taxes. These 
are made up of taxes on energy consumption, 
transport, resource use and pollutant emissions.

Eurostat

Energy taxes by paying 
sector
 - % of energy tax 

revenue by economic 
sector

Energy taxes paid by 
sector (EUR)

Total national energy 
taxes
(EUR)

Indicates the proportion of energy taxes raised 
against five key sectors as a proportion of total 
tax revenues received from energy taxes:
 - households;
 - industry and construction;
 - transportation and storage;
 - services;
 - agriculture, forestry and fishing.

Eurostat

Biodiversity

Index of common 
farmland bird species
 - Index (1990 = 100)

Used as a proxy for overall biodiversity, it assess 
changes in the population abundance and the 
diversity of a selection of common bird species 
(including subsets of common farmland species 
and forest species) associated with specific 
habitats. Changes in this dataset can be linked 
to alterations in environmental quality and land 
use. 

PECBMS

Area under organic 
farming
 - % of total utilised 

agricultural area

Agricultural area occupied 
by organic farming 
(existing organically 
farmed areas and areas 
in process of conversion)
(ha)

Total utilised agricultural 
area (UAA)
(ha)

Indicates the proportion of agricultural land 
managed organically.

Eurostat

Landscape 
fragmentation
 - number of meshes 

per 1 000 km

Number of meshes Total national surface 
area 
(1 000 km²)

Indicates to what extent natural land is 
becoming more fragmented, potentially 
inhibiting movement of wildlife. Mesh density 
per 1 000 km² highlights the average size of un-
fragmented land with lower densities suggesting 
fewer barriers to wildlife migration.

EEA
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Indicator Definition 
numerator

Definition 
denominator

Interpretation Source

Safeguarding clean air

Urban population 
exposure to air pollution 
by particulate matter 
(PM2.5)
 - ug/m³

Sum of population living 
in each city multiplied 
by the annual mean 
concentration of PM2.5 
averaged over all the 
background monitoring 
stations in that city

Total urban population in 
the considered cities

Indicates the population-weighted concentration 
of PM2.5 to which the urban population is 
potentially exposed. 

Information on cities is obtained from Urban 
Audit data from Eurostat. Air quality monitoring 
data are obtained from Airbase from EEA.

EEA

Urban population 
exposure to air pollution 
by particulate matter 
(PM10)
 - ug/m³

Sum of population living 
in each city multiplied 
by the concentration 
of PM10 averaged over 
all the background 
and traffic monitoring 
stations in that city. 
(Population x µg/m³)

Total urban population in 
the considered cities

Indicates the population-weighted concentration 
of PM10 to which the urban population is 
potentially exposed. 

Information on cities is obtained from Urban 
Audit data from Eurostat. Air quality monitoring 
data are obtained from Airbase from EEA.

EEA

EU urban population 
exposed to PM10 
concentrations 
exceeding the daily limit 
value – on more than 
35 days in a year
 - (% of total population 

exposed to above 
limit value for more 
than 35 days per 
year)

Population living in 
city areas where the 
concentration of PM10 
is above the daily limit 
value (50 µg/m³ on more 
than 35 days in a year)

Total urban population in 
the considered cities

Indicates the extent to which [fraction of] urban 
populations are exposed to levels of pollutants 
that are beyond limit values and are thus 
potentially dangerous for human health.

The high annual variability in this indicator is due 
to the number of stations considered each year 
and to the fact that each station is taken into 
account only if the PM10 exposure it measures 
exceeds the daily limit value. Information on 
cities is obtained from urban audit data from 
Eurostat. Air quality monitoring data are obtained 
from Airbase from EEA. 

EEA
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Indicator Definition 
numerator

Definition 
denominator

Interpretation Source

Land and Soils

Soil erosion by water  
 - (% of area eroded by 

more than 10 tonnes 
per hectare per year)

 - km²

km² of land eroded by 
more than 10 tonnes/
hectare (km²)

The total non-artificial 
area in the country (km2)

Provides an indication of how rapidly soil erosion 
is occurring and can be used to interpret human 
impact on soils.

JRC

Gross nutrient balance 
in agricultural land – 
nitrogen 
 - kg/ha

Inputs of nitrogen as 
fertiliser minus nitrogen 
contained in harvested 
produce (kg)

Total arable land, 
permanent crops and 
permanent grassland
(ha)

Provides an insight into how agricultural practices 
are affecting the quality of soils.

Eurostat

Gross nutrient balance 
in agricultural land – 
phosphorus
 - kg/ha

Inputs of phosphorus 
minus phosphorus 
contained in harvested 
produce (kg)

Total arable land, 
permanent crops and 
permanent grassland
(ha)

Provides an insight into how agricultural practices 
are affecting the quality of soils.

Eurostat

Addressing Food

Daily calorie supply per 
capita by source 
 - (kilocalories per capita 

per day from food 
source)

 - Total
 - from vegetal products
 - from animal products

Kilocalories supply by 
food source (kcal)

Total population Provides an indication of the variation in calorie 
intake and how this is split between vegetable 
and animal based food products. There are links 
with obesity and excessive consumption concerns 
in the EU.

FAO

Improving Buildings

Final energy consumption 
in households by fuel –
petroleum products
 - %

Household energy 
consumption by fuel type

Total household energy 
consumption

Provides the breakdown of energy consumption 
in households by fuel type: petroleum products, 
gas, solid fuels, electrical energy.

Eurostat

Ensuring Efficient Mobility

Average carbon dioxide 
emissions per km from 
new passenger cars
 - CO₂ g/km

Sales-weighted average 
CO₂ emissions of newly 
registered passenger cars. 
(g/km)

Indicates progression towards reducing the CO₂ 
emissions per kilometre from passenger vehicles. 
The indicator reports national and EU sales-
weighted averages, according to emissions reported 
by manufacturers for each of their models sold.

EEA

Pollutant emissions from 
transport – NOx, NMVOC 
and PM10
 - Index (2000 = 100)

Pollutant emissions from 
transport in the given 
year (NOx, NMVOC and 
PM) (tonnes)

Pollutant emissions from 
transport in 2000 (NOx, 
NMVOC and PM)
(tonnes)

Indicates progression towards reducing other 
harmful pollutant emissions from passenger 
vehicles.

EEA

Modal split of passenger 
transport
 - % of passenger/km 

by type

Passenger-km by 
transport type

Total passenger-km 
travelled

Indicates the share of passenger journeys 
undertaken by passenger cars, buses and coaches 
and railway. This indicator helps to monitor the 
use of more efficient forms of transport, such as 
public transport (coaches, buses and trains).

Eurostat

Modal split of freight 
transport
 - % of tonne-km by type

Freight tonne-km by 
transport type

Total freight tonne-km 
transported

Indicates the share of freight transport moved 
via road, rail and inland waterways. This indicator 
helps to monitor the use of more efficient forms 
of transport, such as railways and waterways.

Eurostat
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Figure 3a: Real GDP per capita by Member State (chain linked volumes at 2005 prices), 2001-13

Figure 3b: GDP per capita (in purchasing power standard (PPS), index EU =100), 2013

Source: Eurostat http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=tsdec100&lang=en (EL 2013 not yet available)

Note: The chart shows the variation in GDP per capita since 2001 (alternated year) in real terms, thus excluding the effect of price 
changes (inflation). Luxembourg has by far the highest per capita income, but this due not only to its economy – a large number of 
foreign residents are employed in the country and thus contribute to its GDP, but they are not included in the resident population.

Source: Eurostat http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=tec00114&lang=en 

Note: 2013 GDP per capita index expressed in PPS. The chart shows the difference in Member States income adjusted for 
differences in price levels. This avoids overestimating GDP levels for countries with high price levels, relative to countries with 
low price levels.

Appendix 3: 
Additional charts
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Figure 3c: Gross value added by sector (as percentage of GDP), 2013

Figure 3d: Waste generation by sector (as percentage of total waste generation), 2012

Source: Eurostat http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_nace10_c&lang=en

Source: Eurostat http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_wasgen&lang=en 
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Figure 3e: Water abstraction per year per person (three-year averages), 2002-04 and 2009-11

Figure 3f: Energy use by sector (as percentage of total inland consumption) and energy taxes by paying sector (as 
percentage of total energy taxes), 2012

Source: elaborated on Eurostat http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_wat_abs&lang=en

Note: data are not available for all countries for all years. In some cases the average is calculated on fewer than three years.

Source: Eurostat: http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tsdpc320&plugin=1  
and http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_taxind2&lang=e 

Note: some sectors do not match entirely
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