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Foreword
This publication presents evidence on the
following key questions related to climate and
environmental policy. Where does the EU stand
and is the EU improving? Are we delivering
a green and climate neutral economy? Are
we protecting and restoring nature? Are we
protecting our citizens’ health by moving towards
a zero-pollution Europe? What is the progress on
the governance issues and systemic challenges
that enable action?
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Executive Summary

The green sector, a small but growing segment of the economy
has a key role in providing environmental goods and services
necessary to protect our nature and to safeguard resources,
while it also supports a just transition by the creation of green
jobs. The EU’s green and circular economy is growing fast,
outperforming the overall economy since the early 2000s. Value
added in the green sector has grown by 3.2% per annum versus
1.4% in the overall economy – raising the sector’s share to 2% of
GDP between 2000-2016. Green employment has also increased,
by almost 40% during the period (reaching 4.5 million FTEs in
2016). The green sector was also more resilient to the economic
downturn than the overall economy. Resource use fell sharply
in 2009 and 2012 (by 12% and 7.5% respectively, driven by
reduced use of non-metallic minerals), resulting in improved
levels of resource productivity between 2008-2016. For the
period as a whole (2000-2016), the trends indicate an absolute
decoupling of the economy from resources. Water use is linked
to economic activity (e.g. agriculture, energy industry), with water
exploitation varying markedly across Member States, indicating
water stress situations for some (e.g. in the Mediterranean
region), especially in summer. Total GHG emissions in the EU
have been decreasing in the last 3 decades (along with improving
energy productivity), especially post-2008 and are now more
than 20% lower than in 1990. The EU’s energy dependence is
still high, but relatively stable, with over half of its total primary
consumption covered by imports. Renewable energy in final
energy consumption is increasing (doubling its share between
2004-2016) with large MS variations, while full decarbonisation
(mostly relying on renewables) will require significant up-scaling
of current efforts. A low-impact economy is also circular, using
waste as a resource. Total waste generation in the EU (excl.
major mineral waste) decreased by 3.1% between 2004-2016.
Overall, waste recycling is improving and landfilling decreasing
(57% and 24% in 2016), whilst variations by Member State and
material and the need to use more secondary materials (currently
12%) call for further improvements in circularity.
Protecting and restoring nature means addressing land and
soils, water, air and biodiversity. Some areas in Europe face
high soil erosion, with the largest affected areas in Spain and
Italy. Nutrient balance for nitrogen is still high (over 50 kg/
ha) for the EU’s agricultural lands while phosphorous surplus
has reduced overall (with some Member States even having
negative balances). Artificial land cover in the EU continues to
increase, together with the total area covered with impervious

materials, although at decreased soil sealing rates in recent
years. Biodiversity continues to be under high pressure in the
EU. Between 1990 and 2016, the common farmland birds index
declined by 32%, the common forest bird index declined by 3%.
Large parts of Europe’s natural areas are highly fragmented
(making travel for animals more difficult) as a result of urban
and transport infrastructure. Total pesticide sales show a small
(1.4%) decrease for the 2011-2017 period. In 2015, forests and
wooded land covered 41.9 % of the EU’s land area, growing by
1.1% per year between 2009-2015. Organic farming covered
7% of the total utilised agricultural area in 2017, an increase
of 25% since 2012. The number of stocks fished at maximum
sustainable yield in the North-East Atlantic (with around ¾ of
the EU’s catches) has improved from 69% to 43% of stocks
overfished between 2003-2017. Ocean acidity (pH) is declining
at an alarming rate due to increased uptake of (atmospheric) CO2
by oceans (reaching 8.06 in 2016), projected to drop to 8.05-7.75
by the end of the century. After delays in marine Natura 2000
sites designation pre-2013, the surface of marine sites jumped
from 251,566 to 551,899 km2 (2003-2018). EU Member State
assessments for 2007-2012 indicate that 16.4% of habitats
have favourable conservation status and 77% unfavourable,
while 23.1% of species were in favourable status, 4.7% showed
improvement and 22% was still deteriorating. 40% of surface
water bodies have good ecological status, with lakes and coastal
bodies in best status. 85% of EU bathing waters were high quality
in 2018 with most Member States almost fully compliant with
drinking water parameters.
Quality of human life and health are negatively affected by
a number of environmental problems such as air pollution and
noise in the EU. Fine particles (PM2.5) exposure dropped from 17.6
to 14 µg/m3 between 2010-17, but only 6 EU countries reported
values below WHO recommendations (10 µg/m3). Particulate
matter (PM10) average annual concentration was 25 µg/m3 in
2009, falling to 22.7 µg/m3 in 2017 – complying with the Ambient
Air Quality Directive (40µg/m3), but above the more stringent
WHO guidance value (20 µg/m3). In 2017, 17% of people in
urban areas across Europe were exposed to PM10 concentrations
exceeding the daily limit (50µg/m3) for over 35 days per year,
while around 60-80% were exposed to concentrations above the
WHO recommendation. Industrial growth showed decoupling from
key pollutants in the last decade: between 2007-2016 industrial
gross value added grew by almost 30% while emissions of all
pollutants decreased by 22-76%. Exposure to high levels of noise

E U

P r o g r e s s

o n

R e s o u r c e

E f f i c i e n c y

pollution (e.g. from roads) affected around 40% of the population
(in 2012). EU consumption of chemicals fell by 8% between
2004-2017, while consumption of those hazardous to human
health by 12%- and those hazardous to the environment by 20%.
A vast part of cross-cutting environmental impacts relate
to building blocks of consumption and production, such as
food, housing and mobility. Food demand and supply are
mainly driven by population growth and lifestyle changes. The
total daily calorie availability across the EU increased slightly
between 2005-2016 (to 3,432 kcal per capita, +0.7%), higher
than the 2000–2600 kcal daily energy intake requirement set by
the European Food Standards Agency for adults (aged between
30-59). The EU balance of supply between plant and animal
products slightly changed, with 1% more plant products and
slightly less meat products produced. Energy consumption is
a major element in the footprint of buildings. In 2000-2016,
energy consumption in households reduced by 2.1%, with energy
efficiency improvements outpacing population growth. Between
2010-2016, the percentage of fossil fuels used in households in
the EU decreased from 56% to 52%. Efficient mobility: between
2007-2017 average CO2 emissions from new passenger cars fell
by 25% in the EU. Emissions fell steadily up to 2015 and average
emissions reached the 2015 target (130 gCO2/km) by 2013.
Emissions slightly increased post-2015, necessitating further
efforts to reach 95 gCO2/km by 2020. By 2016, transport-related
NOx and PM10 emissions have reduced by approximately 40%
each, while non-methane volatile organic compound (NMVOC)
emissions fell by almost 80% compared to 2000. Across all 28
countries, the vast majority of travels occur via car, with slight
changes over the last 10 years: on average cars accounted for
around 80% of all transport, buses and coaches around 4% and
trains almost 6%. Freight transport varies much across Member
States, but is dominated by road use (73% on average). There
is consistent use of rail as a means of freight transport (22% in
2016), while the use of inland waterways is much less common,
with majority of countries transporting little or none (<0.1%) of
their freight via waterways.
Environmental problems are complex and solving them needs
holistic policies, robust governance and a clear vision. The
economy, society and environment are strongly interrelated and
sustainable development can only take place when all dimensions
are managed together. EU surveys show that citizens support and
trust is there: 94% of the population regarded environmental
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protection as important in 2007, increasing to 96% in 2017,
with an increase of those considering it very important (from
56 to 64%). 80% also thought that EU legislation was required
to protect the environment in their countries. As part of good
governance, the European Commission was either evaluating
or had already evaluated some 58% of the environmental
legislation in 2017. To respond to challenges and investment
needs related to climate and environment (estimated between
2-8% of GDP p.a.), significant public and private sources are
required. EU funding includes at least 20% of the EU budget on
climate in the current- and 25% in the following period (2021-27).
Cohesion policy allocations for the environment amounted to 41,
66 and 82 billion euros in periods 2000-2006, 2007-2013 and
2014-2020 respectively. Europe is the largest regional market
for green bonds, with a cumulative green bond issuance of EUR
122 billion, or 37% of the global total, between 2007 and 2018.
In 2017, European green bond issuance totalled EUR 52 billion,
a 40% increase compared to 2016. A just transition needs to
provide right socio-economic responses, including temporary aid,
skilling support and creation of new jobs. Between 2000-2016,
the EU’s green employment increased by 1.2 million (mostly in
renewables and energy efficiency), marking a 38% growth (or
2% p.a.) compared to 8% (or 0.5% p.a.) in the overall economy.
Energy affordability difficulties affect around 8% in the EU in
2017, compared to 11% in 2012 (SILC survey). Digitalisation
is improving in the EU (with important differences at Member
State level), with Finland, Sweden, the Netherlands and Denmark
having the highest ratings in the Digital Economy and Society
Index (DESI, 2019). The EU’s Eco-innovation Index shows a
positive trend in 2015-2018, mainly due to drastic increases in
eco-innovation outputs (publications and media coverage), while
by other aspects the picture is less clear. Economic instruments
can help address environmental externalities and getting the
prices right. In 2017, environmental taxes made up 6.1% of the
EU’s total tax revenues (varying between 4-11% at country level),
with a slow decline since 2002 (from 6.8%). Energy taxes are the
backbone (77%) of environmental taxes, 20% relates to transport
and only 3% to resource use and pollution.
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Introduction
Through its Better Regulation agenda, the
European Commission has committed to
design, deliver and support the implementation
of interventions of the highest possible quality.
It covers the whole policy cycle1 – planning,
adoption, design, implementation, application
(including enforcement), evaluation and revision.
Indicators are widely used for monitoring of
progress in environmental policy, in line with
chapter five of the better regulation toolkit2.
Measuring EU progress towards a green economy
and resource efficiency means using a broad set
of specific indicators. This publication builds on

1
2
3

the existing EU Resource Efficiency Scoreboard3
and includes additional indicators, most of which
have been used in other Commission monitoring
frameworks, such as the Circular Economy
Monitoring Framework, the EU indicators for
the Sustainable Development Goals and the
European Environment Agency’s monitoring of
the 7th EAP. In doing so, the publication builds on
and broadens the Resource Efficiency scoreboard,
by drawing on other known and emerging
priorities (and their associated indicator sets) in
environmental policy. The intention is to cover
issues that are likely to contribute to any future
EU environmental strategy.

Better Regulation toolkit: http://ec.europa.eu/sniarl-regulation/guidelines/docs/hr toolbox en.pdf
Chapter V Guidelines on monitoring https://ec.europa.eu/info/sites/info/files/better-regulation-guidelines-monitoring.pdf
See https://ec.europa.eu/environment/resource_efficiency/targets_indicators/scoreboard/index_en.htm
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Taken together, they illustrate the full breadth of environmental
concerns and activities of relevance to Europe, with a particular
focus on the green economy to show whether this can bring
benefits to the economy and people of Europe. There are also
indicators on the issues of governance and the environment, which
illustrate the importance of the need to make the transition to a
greener economy transparent and as inclusive and fair as possible.
The European Commission has developed and used a number
of indicator sets (i.e. scoreboards) to provide an assessment of
state and trends in environmental domains and evaluate the
efficiency and implementation of environmental policy. Each set
is designed for a specific policy and has a specific focus; however,
due to existing interlinkages among policies, these indicators can
overlap. The EU policy framework with the longest history and
broadest scope are the Environmental Action Programmes. The
7th Environment Action Programme (7th EAP) was adopted in
20134 with the purpose to guide European Union environment
policy until 2020, in line with a clear long-term vision for 2050 of
“Living well, within the limits of our planet”. It sets out nine priority
objectives for action, reflecting both past successes in tackling
environmental pollution but also the continuing challenges.
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7th Environment Action Programme
It lists three thematic priorities:
1. to protect, conserve and enhance the Union’s natural
capital;
2. to turn the Union into a resource-efficient, green,
and competitive low-carbon economy;
3. to safeguard the Union’s citizens from environmentrelated pressures and risks to health and wellbeing.

Four so called “enablers” will help Europe
deliver on these goals:
4. better implementation of legislation;
5. better information by improving the knowledge base;
6. more and wiser investment for environment and
climate policy;
7. full integration of environmental requirements and
considerations into other policies.

Two horizontal priority objectives complete
the programme:
8. to make the Union’s cities more sustainable;
9. to help the Union address international environmental
and climate challenges more effectively.

4

Decision No 1386/2013/EU of the European Parliament and of the Council of 20 November 2013 on a General Union Environment Action Programme
to 2020 ‘Living well, within the limits of our planet’
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The European Environment Agency (EEA) has released a series
of reports presenting indicators relevant for the 7th EAP5. These
reports are based on 29 indicators structured under the three
thematic priorities of the 7th EAP.
The European Commission has developed a number of specific
strategies to support the achievement of the 7th EAP objectives,
most of which are monitored with specific sets of indicators.
These include:
The Roadmap to a Resource Efficient Europe (2011)6, with the
associated Resource Efficiency Scoreboard;
The Biodiversity strategy (2011) 7 accompanied by the
Sreamlining European Biodivisity Indicators (SEBI)8;
The 2020 climate and energy package (2008)9, setting 20-20
targets by 2020;
The 2030 climate and energy framework (2014)10, building
on the 2020 climate and energy package and in line with the
longer term perspective set out in the Roadmap for moving
to a competitive low carbon economy in 2050. The Energy
Roadmap 2050 and the Transport White Paper;
The Action plan Circular Economy (2015)11 to boost innovation,
jobs and growth and help the transition from a linear to a circular
economy. The action plan consists of a wide set of measures
covering the whole cycle: from production and consumption
to waste management12 and the market for secondary raw
materials. The proposed actions will contribute to “closing the
loop” of product lifecycles through greater recycling and re-use,
and bring benefits for both the environment and the economy;
In January 2018 the Commission adopted a mini package
on the Circular Economy, including a monitoring framework
for the Circular Economy. This aims at measuring progress
towards a circular economy at EU and national level13.

•
•
•
•
•

5
6
7
8
9
10
11
12

13

14
15
16

17
18
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There are also a number of monitoring frameworks that are
independent from specific policies but are of relevance to this
publication. These include European Environment Agency (EEA)
indicators, such as those used for monitoring progress with the
7th EAP14 and its State of the Environment Report (SOER)15
In September 2015 the UN General Assembly adopted the
2030 Agenda for Sustainable Development which established
17 Sustainable Development Goals (SDGs) and 169 targets to
be achieved by 2030. The SDGs are universal and apply to all
countries, and cover environmental, social and economic issues
as well as governance and partnership, and therefore apply to
EU countries and the EU16 overall. In July 2017 the UN adopted
as set of 232 global SDG indicators to monitor global progress
towards the SDGs.
In July 2017 Eurostat released a set of 100 indicators to monitor
progress towards the Sustainable Development Goals17 in an
EU context, which was followed by a first report on progress
towards the SDGs in November 2017. This set of indicators is
revised on an annual basis to account of the progress in indicator
development. In June 2019 Eurostat published the third report
on monitoring progress towards the SDGs in an EU context18.

EEA Report No 19/2018
COM/2011/0571 final Roadmap to a Resource Efficient Europe
COM/2011/0244 final Our life insurance, our natural capital: an EU biodiversity strategy to 2020
https://biodiversity.europa.eu/topics/sebi-indicators
2020 Climate and Energy Package; Energy Union Indicators
2030 Climate and Energy Framework
COM/2015/0614 final. Closing the loop - An EU action plan for the Circular Economy
The 2015 package on circular economy also included a revised legislative proposal on waste, setting clear targets for reduction of waste and
establishes an ambitious and credible long-term path for waste management and recycling. In June 2018 Council and European Parliament
adopted revised Directives on Waste, which came into force in July 2018
It is composed of a set of ten key indicators which cover each phase – i.e. production, consumption, waste management and secondary raw
materials – as well as economic aspects – investments and jobs – and innovation . The Communication (COM(2018) 29) and Staff Working
Document (SWD(2018) 17) Monitoring Framework for the circular economy provide the description and analysis of trends (for EU and Member
States). Eurostat regularly updates the indicators in the dedicated database .
EEA Report No 19/2018
EEA State and Outlook Synthesis Report.
In early 2019 the European Commission adopted a Reflection paper ‘Towards a Sustainable Europe by 2030’ on the follow-up to the UN Sustainable
Development Goals, including on the Paris Agreement on Climate Change.
Eurostat dedicated page on SDG indicators.
Sustainable development in the European Union — Monitoring report on progress towards the SDGs in an EU context — 2019 edition
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This publication presents a set of 57 indicators
covering five areas, with 25 subtopics, each of
which has 1 to 7 indicators. These areas are:
Green and climate neutral economy: Covering resource
use, energy and waste;
Protecting and restoring nature: covering land and soil,
biodiversity on the land and on the sea and water quality;
Protecting citizens’ health: covering air quality, noise and
chemicals;
Systemic challenges: covering some key sectors relating to
the environment, namely food, buildings and mobility.
Governance: Considering the way in which environmental
policy is implemented and its interaction with some other
key policy areas, such as finance, innovation, employment
and taxes.
Annex one describes the method used to select the indicators
and lists the indicators and their sources.

2 0 2 0
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02
Green and climate neutral
economy
The indicators on the green and climate neutral
economy allow the assessment and monitoring
of EU progress in using resources efficiently,
decreasing carbon emissions and limiting
the environmental impacts associated with

consumption in the EU. Using resources efficiently
is essential to reduce energy use, ease pressures
on biodiversity and ecosystems, and to move
towards a circular economy.
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This chapter contains the following six topic areas, which cover the
source and use of materials and resources, their use in relation
to economic output, and what happens to these resources when
they have been used:
Green Economy – Measured via the employment and added
value of the environmental goods and services sector;
Resources – Considering the relationship between material
consumption and economic output and the total material
consumption of Europe including resources used for EU
production and consumption and assessing the overall
environmental impact of EU consumption;
Materials – Looking at consumption of materials used in
EU economic production, the consumption of raw materials
including those embedded in EU imports and how dependant
Europe is on imports to meet is demand for materials;

•
•
•
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use – Considering the relationship between water use
• Water
and availability and between water use and economic output;
– Looking at the greenhouse gas emissions per
• Carbon
person, the relationship between energy use and economic

•

output, the dependence of Europe on imported energy and
the contribution of renewable energy to energy consumption;
Turning waste into a resource – Measured by the total
generation of waste, the amount of waste which is landfilled
and waste recycling rates.

Overall, most of the indicators show a positive trend in the
past ten to twenty years towards higher resource efficiency and
greater protection of natural capital.

2.1 Green economy
The green economy is a low-carbon and resource efficient
economy which makes sustainable use of natural capital. A shift
to a green economy is accompanied by achieving a larger market
share of green technologies in the European Union and enhancing
the global competitiveness of European eco-industries. The main
indicator to monitor the green economy is the employment and
value added in the environmental goods and services sector

19

(EGSS). Environmental goods and services are defined as those
that can help prevent, measure, control, limit, minimise or correct
environmental damage and resource depletion. The increased
awareness of the need to combat environmental pollution and
preserve natural resources together with obligations to comply
with the EU environmental acquis have led to an increase in the
demand for such products and services.19

EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Environmental Goods and Services Sector: employment and value added.

15
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2.1.1 Added value in the environmental goods and
services sector
The value added in the Environmental Goods and Services
Sector (EGSS) shows the economic benefits from the sectors
engaged in producing goods and services that are used in
environmental protection activities and resource management
either domestically or abroad.
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Expanding the EGSS is key in the transition to a low-carbon economy
that is decoupled from resource use, as envisaged in the 7th EAP.20
This indicator is also useful in tracking the competitiveness of
Europe in comparison to Europe’s global competitors for the rapidly
growing EGSS market. It also helps illustrate the value being created
by the economy adapting in order to meet the ambitious renewable
energy and green growth policies in Europe.21

Figure 2-1 Trend of environmental economy and overall economy indicators in the EU28 in the period 2000-201622
(Index 2000=100)
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Between 2000 and 2016 employment and value added in the
EGSS have grown faster than the overall economy. Growth in
the value added of environmental protection and of resource
management activities (pink line) has been particularly strong,
increasing by 67%. Employment in the EGSS increased by 38 %
in the 2003-2016 period. The growth in the value added of

20
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resource management has mainly been the result of growth
in the renewable energy sector as well as in investments in
energy efficiency.23 The value added of environmental protection
activities still represents the major element of the value added
of EGSS.24

EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Environmental Goods and Services Sector: employment and value added.
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Environmental Goods and Services Sector: employment and value added
Eurostat (2019) Statistics Explained. Environmental economy – statistics on employment and growth.
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Environmental Goods and Services Sector: employment and value added.
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Environmental Goods and Services Sector: employment and value added.
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Figure 2-2 Employment in the environmental economy by domain for the EU-28 in the period 2000-2016
(thousand full-time equivalents)25
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Between 2007 and 2016 total EGSS
employment grew by 0.7 million (1.9%
p.a.), while employment in the overall
economy grew by 1.5% in the same
period. As figure 2-2 shows employment
growth in the EGSS in this period was
dominated by the energy sector (+43%,
mainly due to renewables), while
decreases in wastewater employment (ca.
-3%) reduced the overall sectoral growth.

Figure 2-3 Gross value added and employment related to market output of
the environmental economy, by country, change between 2015 and 201626

The rate of growth varies by Member
State. Figure 2-3 shows that in twenty
EU Member States the environmental
economy grew in 2016.

25
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Eurostat (2019) Statistics Explained. Environmental economy – statistics on employment and growth
Eurostat (2019) Statistics Explained. Environmental economy – statistics by Member State
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2.2 Resources
Europe has enjoyed decades of growth in wealth, based on the
intensive use of resources but the time of plentiful and cheap
resources is arguably over. Against this backdrop the EU Roadmap
to a Resource Efficient Europe27, the Circular Economy Strategy as
well as the 7th EAP call for improvements in resource efficiency
to ease pressure on the environment by reducing the overall
consumption of materials in the economy and the environmental
impact of EU consumption. Two indicators are relevant in this
regard, namely:
Resource productivity – how efficiently materials are turned
into economic output; and,
Consumption Footprint – a measure of overall environmental
impact of European consumption including consumption
outside Europe to produce imported products.

•
•

2.2.1 Resource productivity
Resource productivity is a proxy indicator of resource efficiency.
It measures how efficiently the economy uses material resources
in order to produce products and services. In other words it
measures economic output per unit of material used. If GDP

grows faster than material consumption, resource productivity
improves. This means that economic activity is decoupled from
material consumption, i.e. the economy is able to create more
wealth without a proportional increase in resource consumption
(relative decoupling).28
Figure 2-4 shows that resource productivity increased by over
38 % between 2000 and 2018, with most of the improvement
occurring after 2008. This means that material use grew but at
a slower rate than the economy grew. The period from 2007 to
2013 is characterised by absolute decoupling, as material use
declined while GDP increased. Between 2008 and 2013 a very
important factor in resource productivity improvement was the
economic downturn that followed the 2007/2008 global financial
and economic crises. This had a clear impact on the materialintensive manufacturing and construction sectors.29 From 2012
to 2016 there was a relative decoupling, as material use slowly
increased. The most recent two years of data show a slight
downturn in resource productivity as DMC has grown slightly
quicker than GDP.

Figure 2-4 Trends in resource productivity, domestic material consumption (DMC) and gross domestic product (GDP) in
the EU28 in the period 2000-201830

Source: Eurostat

27
28
29
30

EC (2011) Roadmap to a Resource Efficient Europe (COM/2011/0571 final)
European Union (2016) EU Resource Efficiency Scoreboard 2015
Eurostat (2019) Statistics Explained. Resource productivity statistics.
Eurostat (2019) Statistics Explained. Resource productivity statistics.
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Figure 2-5 shows the resource productivity
trend in EU Member States. Overall
resource productivity in the EU28 has
improved in virtually all Member States
in the period 2009-2018. The best
performing countries are those where
the economy is highly service oriented
and therefore consume less material
resources.31
The objective of decoupling economic
growth from resource use was the
core of the ‘Resource-efficient Europe’
flagship initiative (2011) of the Europe
2020 Strategy. Its objectives become
operational in the Communication on a
‘Roadmap to a Resource Efficient Europe’
(2011)32, goal of which was to ensure
increasing economic performance while
reducing pressure on natural resources.
Improving resource efficiency and
endeavouring to decouple economic
growth from environmental degradation
is reflected in the target 8.4 of the
Sustainable Development Goal 8 Promote
sustained, inclusive and sustainable
economic growth. Resource efficiency is
viewed as the means to achieve this goal
and ‘resource productivity’ is the lead
indicator for monitoring the progress
of the actions in the roadmap. Neither
the roadmap nor any other EU policy or
strategy sets quantitative targets for
improvements in resource productivity,
but some Member States have adopted
national targets.33 More recently, the 2018
Circular Economy Package34 and circular
economy action plan strive to preserve the
value of resources, maintain material and
nutrients that are needed to create new
products, and make the most of existing
resources, thereby increasing resource
productivity.

E f f i c i e n c y

a n d

G r e e n

E c o n o m y

2 0 2 0

19

Figure 2-5 Resource productivity in 2009 vs 2018 across EU Member States
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34

European Union (2016) EU Resource Efficiency Scoreboard 2015
European Commission (2011) Roadmap to a Resource Efficient Europe
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Resource Efficiency.
https://ec.europa.eu/environment/circular-economy/index_en.htm
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2.2.2 Consumption Footprint
The EU Consumption footprint is published
by the Joint Research Centre (JRC).35
It is a Life Cycle Assessment-based
indicator which aims to quantify the
overall environmental impact of total
consumption of the EU by considering
16 different impact categories. The
consumption footprint corresponds to the
mathematical sum of domestic impacts
plus impacts embedded in imports
minus impacts embedded in exports.
The indicator considers both the burdens
associated with domestic activities as well
as those associated with trade. In other
words it considers the environmental
impacts of European consumption
that occurs both inside and outside of
Europe (e.g. products used in Europe but
manufactured outside Europe).
Looking at which sectors drive
environmental impacts, food is the highest
contributor, mainly through impacts from
agricultural production (e.g. acidification,
eutrophication) and land use.36 Food is
followed by housing, where environmental
impacts include space heating. 37 On
mobility, passenger cars, followed by
aircraft, are responsible for the majority of
environmental impacts.37 Between 2004
and 2011, the EU’s Consumption Footprint
showed absolute decoupling. Member
States showed contrasting profiles, with
more than half of the countries showing
an absolute decoupling trend.

Figure 2-6 Contribution of areas of consumption to the impact of an
average EU citizen in 2015. Results are reported as single score

Source: European Commission

Figure 2-7 Environmental impact decoupling of the consumption footprint
from GDP for the period 2004-201137

Source: JRC

35
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Import
footprint
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footprint

Export
footprint

(impacts due to
imports)

(impacts due
to activities
occurring
within the EU
boundaries)

(impacts due
to exports)

Consumption
footprint

See https://eplca.jrc.ec.europa.eu/a_projects.html?pageIdOpen=project5 for a summary of the JRC’s work in this area.
JRC (2019) Indicators and assessment of the environmental impact of EU consumption. Consumption and Consumer Footprints for assessing and
monitoring EU policies with Life Cycle Assessment.
i.e. environmental impacts associated with EU apparent consumption
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Domestic footprint
Looking at the various elements that compose the Consumption
Footprint indicator, between 2005 and 2014, the EU Domestic
Footprint decreased (“SINGLE SCORE” on figure 2-8) by 18%, while
GDP increased (+8%). The decoupling is most evident for ozone
depletion (-47%) as well as fossil resources use, human toxicity
(non-cancer), photochemical ozone formation and acidifications
(all around -30%). This implies that EU environmental policies are
having a positive effect on decreasing environmental impact.37

Figure 2-8 Domestic footprint trends for the period 2005-2014 (both as single score and as separated impact
indicators), compared with GDP and DMC37

Source: JRC
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Trade balance
Although the result of the Domestic Footprint indicator indicate
an absolute decoupling between consumption and economic
growth, when accounting for trade (Consumption Footprint), such
decoupling is more limited.37 EU imports are primarily fossil fuels
followed by minerals and metals. The EU mainly exports fossil
fuels, intermediate products such as rubber and plastic products,
followed by minerals and metals.
Member States contribute to different extents to the EU
Consumption footprint. Typically, Member States with a high GDP
per capita (e.g. Luxemburg, the Netherlands, Denmark, Finland,
Sweden, and Belgium) typically have a high impact37 per capita
(e.g. for climate change, marine eutrophication and fossil resource
use). Southern European countries tend to show a lower impact
intensity per capita (apart from the impact on water use).38 From
a production-based approach (Domestic Footprint), most of the
countries showed an absolute decoupling.39
The Consumption Footprint, which assesses the environmental
impacts due to consumption of goods and services, is relevant to
several policies and initiatives related to sustainable consumption
and production such as:
The Sustainable Development Goals (SDGs) on responsible
consumption and production (SDG 12), on Good health and
well-being (SDG 3), on Clean Water and Sanitation (SDG 6),
on sustained, inclusive and sustainable economic growth (SDG
8), on Climate action (SDG 13), Life below water (SDG 14),
Life on land (SDG 15);
The 7th EAP, as the indicator benchmarks the efficiency of
land, carbon, water, and material use and assessing the
appropriateness of the inclusion of a lead indicator and
targets;
The Circular Economy Action Plan (2015), the Europe 2020
strategy and its flagship initiative ‘A resource-efficient
Europe’ (2011), as it identifies indicators of decoupling of
environmental impact from economic growth;
The Beyond GDP Roadmap which, foresees five actions,
including one on complementing Gross Domestic Product
(GDP) with highly aggregated environmental and social
indicators; and
The Resource Efficiency initiative and roadmap.

•
•
•
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2.3 Materials
Annual global material use tripled from 23.7 billion tonnes in
1970 to 70.1 billion tonnes in 2010. During the same period
population almost doubled from 3.7 billion people in 1970 to 6.9
billion in 2010; and the global economy tripled from US$15.4
trillion in 1970 to US$51.7 trillion in 2010 (at 2005 constant
prices).40 The materials which are extracted from our environment,
pose important environmental challenges ranging from climate
change to water scarcity, to land use change.41Particularly in
Europe, which is strongly dependent on imported materials,
issues such as resource scarcity and price volatility threaten
access to (affordable) materials.42 Against this backdrop, the
green economy seeks to decouple economic output from energy
and material consumption.
Material use in the EU is steered by policies and legislation
targeting different policy areas such as energy, waste and
industry. The EU Action Plan for the Circular Economy (2015)
establishes a concrete and ambitious programme of action,
with measures that contribute to “closing the loop” of product
lifecycles through greater recycling and re-use, while bringing
benefits for both the environment and the economy. The action
plan includes measures concerning material efficiency (ecodesign), (secondary) raw materials, critical raw materials and
bio-based materials.
Three indicators are analysed to monitor materials resource
efficiency:
Domestic material consumption (DMC) per capita – showing
how much material is needed for EU production;
Raw materials consumption – showing how much material
is needed to meet EU consumption (i.e. the consumption
footprint); and,
Materials import dependence – showing how reliant Europe
is on non-European resources to meet its material demand.

•
•
•

•
•

37
38

39

40
41
42

i.e. environmental impacts associated with EU apparent consumption
JRC (2019) Indicators and assessment of the environmental impact of EU consumption. Consumption and Consumer Footprints for assessing and
monitoring EU policies with Life Cycle Assessment.
JRC (2019) Indicators and assessment of the environmental impact of EU consumption. Consumption and Consumer Footprints for assessing and
monitoring EU policies with Life Cycle Assessment.
UNEP (2016). Global Material Flows and Resource Productivity. An Assessment Study of the UNEP International Resource Panel.
UNEP (2019) Natural resource use in the group of 20. Status, trends, and solutions
European Parliament (2018) Material use in the European Union. Towards a circular approach.
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2.3.1 Domestic material consumption (DMC) per capita
The domestic material consumption (DMC) indicator measures
the total amount of material directly used in an economy. This is
of relevance to a green economy because using less resources
to produce the same economic output is a first step in moving
to a less resource intensive economy. It also implies less energy
used in extraction and shipping. If resource efficiency policies are
successful this should lead to a reduction in DMC. A decreasing
DMC can also indicate that there is less material demand because
of more repairing and reuse of products (increased life time) and
can also indicate an increase in the use of recycled resources
(i.e. secondary materials) and thus a shift towards the circular
economy. In a circular economy, materials embedded in products
and components are recycled when they reach their end-oflife and are then injected back into the economy as secondary
raw materials. This reduces the environmental footprint of
consumption (and also production).

All physical
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The DMC indicator is defined as the annual quantity of raw
materials extracted from the domestic territory, plus all physical
imports minus all physical exports. In the EU, it is estimated
on the basis of economy-wide material flow accounts, which
take into account all solid, gaseous and liquid materials, except
for air and water. It is important to note that DMC considers
“apparent” consumption and not final consumption that is, DMC
does not include upstream “hidden” flows related to imports and
exports of raw materials and products.43 The figure is presented
per capita to remove the impact of population growth – as it
generally considered reasonable that more people will need
more resources.
As shown by Figure 2-9, DMC in the EU28 as a whole decreased
slightly in the period 2009 to 2018. The trend line shows that
DMC was the lowest in 2013 and then 2014. The most recent
data indicates that DMC has been steadily increasing since 2016.
This can be explained by the recovery of the EU economy.

Raw
materials
extracted
from the
domestic
territory

Domestic
material
consumption

(in one year)

Figure 2-9 Domestic material consumption (DMC) per capita per sector in the EU28 in the period 2009-2018
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DMC varies widely across countries (from over 1.3 million tonnes
in Germany, to just over 5,000 tonnes in Malta). Germany has
the highest DMC followed by France and Poland. From a sectoral
perspective, non-metallic minerals are the largest contributor
to DMC.
The DMC indicator is one of the indicators that are part of
Eurostat’s material flow accounts. It should be noted that these
accounts do not provide an entirely consistent picture of global
material footprints, because they record imports and exports in
the actual weight of the traded goods when they cross country
borders, instead of the weight of materials extracted to produce
them. As the former are lower than the latter, economy-wide
material flow accounts and the derived DMC underestimate the
material footprint.44
DMC differences can be largely explained by the structure of
national economies as well as the size and composition of
their international trade. Industrial economies are typically
characterised but higher raw materials use and physical imports
compared to service economies, which tend to have low material
footprints.45
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2.3.2 Raw materials consumption
Green growth implies ensuring that our use of raw materials
does not deplete the planet’s resources at an unsustainable rate,
while acknowledging that primary raw materials will continue to
play an important role in the EU economy.46 The indicator on Raw
Material Consumption (RMC) (also known as material footprint)
quantifies the worldwide demand for extracted materials
(biomass, metal ores, non-metallic minerals and fossil energy
materials/carriers) triggered by consumption and investment by
households, governments and businesses in the EU. Resource
efficiency and circular economy policies could help to reduce RMC
over time. Resources recovered (or recycled) are injected back
into the economy as secondary raw materials (SRMs) to displace
some primary raw materials.
The indicator builds on data from import and export flows
expressed in their raw material equivalents (RME). The RMC
indicator overcomes a shortcoming of the DMC indicator in the
calculation of resource productivity as it also takes into account
the extracted raw materials needed to produce the goods and
services consumed. The RMC therefore shows the embedded
resources in imports.

Figure 2-10 Domestic material consumption (DMC) per capita per sector for EU28 MS in 2018
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Figure 2-11 shows that in 2016 EU imports,
expressed in RME, were 2.5 times higher
than imports recorded in the DMC and
exports were 4.1 times higher.47In 2016,
the EU’s material footprint – also referred
to as raw material consumption (RMC)
– amounted to 14.2 tonnes per capita,
6.1 % higher than DMC.50 RMC shows the
embedded resources in imports (which
isn’t shown in DMC), so this shows that
the apparent positive trend in resource
productivity (which uses DMC) is not the
full picture.
Figure 2-12 shows the development of
the EU’s material footprint (or RMC) over
time. The RMC of non-metallic minerals
(mostly composed of construction
minerals such as sand and gravel) is the
major driver of the trend. Gross value
added in construction increased by 12 %
in the EU-28 from 2000 to 2007 which
explains why domestic extraction of nonmetallic minerals increased by 19 % in
the same period.50 Gross value added in
construction decreased by 11 % during
the economic crisis (2010 compared to
2007) and decreased further by 5 % in
2016 (compared to 2010).50 Domestic
extraction of non-metallic minerals
decreased by 22 % (2010 compared to
2007) and by 5 % in 2016 (compared to
2010). It therefore seems that domestic
extraction of non-metallic minerals tends
to increase or decrease more than gross
value added in construction.50
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Figure 2-11 Comparison of the actual weight of traded goods with trade in
raw material equivalents (RME) in the EU28 in 2016

Source: Eurostat – Material Flow Accounts Statistics

Figure 2-12 Raw material consumption (RMC) by main material categories in
the EU28 in the period 2000-2016

Source: Eurostat – Material Flow Accounts Statistics
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Eurostat (2019) Material flow accounts statistics - material footprints
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2.3.3 Materials import dependency
Material import dependency is of relevance to a green and
circular economy because it illustrates how dependent Europe
is on resources outside Europe to supply many of its basic needs.
Such dependency implies energy use in extraction, processing and
transport. It also implies risks through the disruption of supply
due to political or physical interruptions. One of the important
benefits of a greener economy is that reducing the total amount
of material use, for example through improvements in energy
efficiency, or through a more circular economy, will mean that the
EU’s own resources can supply a larger share of our own needs.
This will reduce import dependency, bringing energy savings and
risk reductions, and increasing EU competitiveness and resilience
to external shocks of material prices and supply disruption.
Material import dependency denotes the share of physical
imports in the direct material input of a given economy (the
direct material input comprises domestic extraction and physical
imports).
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The import dependency can be broken down by main material
categories. Figure 2 13 shows that the EU economy is almost
self-sufficient in the supply of non-metallic minerals (construction
materials) and biomass with import dependencies of less than
3 % and around 10 %, respectively. More than half of the
dependency on non-metallic minerals comes from the imports
of chemical and fertiliser minerals, sand and gravel. The slightly
increasing material import dependency of biomass is mainly due
to the growth of imports of cereals and timber for industrial
roundwood.
For metal ores as well as for fossil energy materials the EU
is highly dependent on imports from the rest of the world
(more than 50 % and 60 %, respectively). The dependency on
metal ores is high but slowly decreasing due to the increase
of domestic extraction, while the imports increased at a slower
pace. The increase of material import dependency of fossil
energy materials has been increasing steadily over the last two
decades. Decreasing domestic extraction has been compensated
by increased imports.

Figure 2–13 Material import dependency by main material category for the EU28 for the period 2000-2018

Source: Eurostat (env_ac_mid)
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2.4.1 Water Exploitation Index

Water plays a central role in the functioning of the biosphere
and in supporting all life. Freshwater ecosystems are particularly
important, providing a unique and diverse array of services
upon which human society depends. Not only is water required
by households for drinking, cooking and washing, it is a key
resource for many sectors: the energy (in particular hydropower
and the nuclear and thermal energy sectors), chemicals, mining
and industrial sectors use it for cooling and cleaning while the
agricultural, paper, textile, food and drinks, and drinking water
sectors use it as a production input. However, water is a finite
resource and, in some areas, its availability is limited and the
existing sources are under significant stress. The selected
indicators for water are:
Water exploitation index (WEI) – showing water demand vs.
water availability, to illustrate countries where there are
shortages;
Water exploitation index+ – defined as WEI but uses data on
a seasonal and river basin basis, in order to better show when
and where water scarcity occurs; and,
Water productivity – The relationship between economic output
and water use, to illustrate the efficiency of an economy in
consuming water.

•
•
•

The Water Exploitation Index (WEI) monitors water scarcity by
measuring the ratio between the mean annual total amount of
freshwater abstraction (which includes public drinking water,
industrial and agricultural uses) and the long-term average
amount of available freshwater resources. A high WEI indicates
water stress (i.e. overexploitation of available water resources).
The issue of water scarcity does not just concern a lack of
freshwater supplies. It is also closely linked to demand for water
resources. Even countries with high rainfall can experience water
stress problems caused by overexploitation.
Over-abstraction of freshwater can lead to shortages, which
may cause degradation of freshwater habitats and threaten
businesses that are reliant on water. However, it should be
noted that any conclusions have to be treated with care as the
indicator does not reflect the uneven spatial distribution of water
resources and national data may mask water-stress situations
at regional or local river basin level. Furthermore, it does not
highlight regional or local risks due to conditions that vary on a
seasonal basis.
Figure 2-14 shows that WEI varies markedly between Member
States, partly due to different geography and climate. Member
States with a lower WEI tend to have wetter climates and more
lakes and rivers. There are 23 Member States with a low WEI as
indicated by the blue bars (under 20 % is considered sustainable),
15 of which have a very low WEI (under 10 %). Slovakia, Latvia
and Croatia are all in the bottom 1 % of the WEI.

Figure 2-14 Water Exploitation Index (WEI) 1990 and 2015, or earliest48 and latest available year49
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1991: DE, ES, FR, LV. 1994: BE, IE. 1995: LU, MT. 1998: IT, CY. 2002: AT, SI. 2005: HU, UK. 2008: HR.
2014: DK, EE, NL, ES, UK. 2013: LV. 2012: EL, FR, HU. 2011: BE. 2010: SE, DE. 2009: IE. 2006: FI. 2005: PT, IT, AT.
AT, IT and PT required supplemental data from the EEA (2010) Water Exploitation Index (WEI).
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2.4.2 Water Exploitation Index plus
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The Water Exploitation Index plus (WEI+) is an advanced version
of WEI that aims to better capture geographical and time related
trends. It quantifies how much water is monthly or seasonally
abstracted and how much water is returned after the use to
environment in basins. The difference between water abstraction
and return is regarded as water consumption and defined as
water use.51

The temporal and geographic data used in this data set shows
some more constant signs of water stress (see 2-14) than the
WEI indicator. These are apparent in the Meuse basin cutting
through the Netherlands, Belgium, Luxembourg and France
(between 66.9% to 88.3% water stress); the Oder/Odra basin in
Poland, Germany and the Czech Republic (between 28.6% and
38.9% water stress); and the internal basins of Catalonia in Spain
(between 20.1% and 72.5% water stress). There are several other
sub-basins that show similar trends.

The WEI+ focuses on land area divided by sub-basins and river
basins. Under the WFD (Article 2) a river basin is defined as
‘the area of land from which all surface run-off flows through a
sequence of streams, rivers, and possibly, lakes into the sea at a
single river mouth, estuary or delta’. This is important as natural
river basins are often transnational and require transnational
actions to combat water stress levels. Under current EEA data
the areas are split into 116 river basin districts with multiple
sub-basins across Europe.

Spain and Portugal have a large issue relating to water
exploitation during summer months, with several basins having
a stress level >90% in 2015 (Guadiana, Sado and Mira, Algarve
Basins, Segura, Jucar). Segura had a water stress level of 258.7%
in the summer of 2015. However other basins have a much
smaller level of water stress. The Danube Region Basin at its
peak (during the summer of 2015) only had a WEI+ of 7.3%.

Figure 2-15 Water Exploitation Index plus (WEI+), 2015
(a) Winter 2015

(b) Spring 2015

(c) Summer 2015

(d) Autumn 2015

Source: EEA (2018) Water Exploitation Plus (WEI+)

51

EEA (2018) Water exploitation index plus (WEI+) for river basin districts (1990-2015)
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2.4.3 Water productivity
Water productivity measures the amount of economic output
produced (EUR or PPS) per unit of water abstracted (m3) and
provides some indication of how efficiently water resources
are used. It is strongly influenced by Member States’ GDP,
economic structure and water availability. Countries with high
GDP and a large presence of sectors with low water use (e.g.
financial services) will perform better while countries with large
agricultural and food manufacturing sectors (which use large
amounts of water) will be less water productive.
Figure 2-16 shows that the countries with the highest water
productivity (based on the latest available data) are Luxembourg
(EUR 1018/m3 in 2015), the United Kingdom (EUR 245/m3
in 2011), Denmark (EUR 327/m3 in 2013) and Malta (EUR 191/m3
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in 2015). Most Member States’ productivity levels are under EUR
100/m3: eight Member States are under EUR 50/m3 and seven
range between EUR 50/m3 and EUR 100/m3. Seven Member
States are not represented due to a lack of data. The higher
levels for Luxembourg and Malta are partly due to the small size
of the country’s agricultural and industrial sectors. Denmark’s
performance is mainly due to its reliance on groundwater for
drinking water. This has resulted in an extensive eco-efficiency
programme (coupled with the ability to enforce compliance) along
with protection zone legislation and specific technical guidelines
for groundwater supplies and protection. However, Denmark’s
performance has been falling, particularly since 2013. In contrast,
there has been a significant growth in water productivity in
Lithuania and Slovakia.

Figure 2-16 Water productivity of selected countries, 2007-2015
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Source: Eurostat (2018) Water Productivity. (Euro: chain linked volumes, reference year 2010 at 2010 exchange rates). The
collection of data by Member States on water productivity is voluntary resulting in a number of gaps in the data. Luxembourg
data: 2009, 815; 2011, 890; 2013, 986; 2015, 1018.
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Figure 2-17 Water exploitation index and water productivity (selected countries), 2015 (or latest available data)
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Figure 2-17 compares water productivity (in orange) and the
WEI (in blue), providing an indication of how efficiently water
resources are being used. In eight Member States (Luxembourg,
Denmark, the United Kingdom, Slovakia, Croatia, Latvia, Slovenia
and Lithuania), the use of water appears to be quite efficient
(water productivity is greater than or equal to the WEI) and
overall water stress is low. In 11 Member States, this trend is
reversed with low productivity and increasing levels of water
stress. Cyprus, Malta and Spain have relatively high levels of
water exploitation (over the 20% sustainable level). However,
Spain’s water productivity appears to be quite low, whereas
productivity in Malta is fairly high and in Cyprus it is average.
Water use in Spain is heavily affected by irrigation and intensive
agricultural activities. The area of land irrigated increased by
80% between 1961 and 1996. In 2000, irrigation for agriculture
represented 80% of the total water demand in Spain and nearly
90% of actual water consumption.52 This illustrates the point that
large countries with extensive agricultural sectors can appear to
have low levels of water productivity, compared to other Member
States.

52
53
54

2.5 Carbon
Green Growth is about turning the European Union into a
resource-efficient, competitive and low-carbon economy.
Humans are increasingly influencing the climate and the Earth’s
temperature by burning fossil fuels, cutting down rainforests and
farming livestock. These practices generate huge amounts of
greenhouse gases (GHGs) that add to those naturally occurring
in the atmosphere, increasing the greenhouse effect and global
warming. In order to avoid dangerous climate change, the
Paris Agreement53 signatories agreed on the need for global
emissions to peak as soon as possible, and to reduce them
rapidly thereafter. Decarbonisation to reduce GHG emissions is
at the core of climate change mitigation and can also help the
EU to become a more resource efficient economy. The European
Commission have called for a climate-neutral Europe by 2050
as stated in their strategic long-term vision for a prosperous,
modern, competitive and climate-neutral economy by 2050
published in 201854. The Energy Union supports the shift towards
a resource-efficient, low-carbon economy to achieve sustainable
growth through their legal frameworks and related initiatives.
Relevant legislation has been proposed and the European Council
have agreed on three key targets for the year 2030: at least 40%
cuts in greenhouse gas emissions (from 1990 levels), at least
27% share for renewable energy and at least 27% improvement
in energy efficiency.

European Commission (2000) The Environmental Impacts of Irrigation in the European Union.
United Nations Framework Convention on Climate Change (UNFCCC) (2015) The Paris Agreement.
EC 2018. COM/2018/773 final. A Clean Planet for all A European strategic long-term vision for a prosperous, modern, competitive and climate
neutral economy.
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The selected indicators related to carbon are:

gas emissions per capita – to illustrate the trend
• Greenhouse
in emissions per person;
productivity – to illustrate the link between economic
• Energy
activity and energy use;
dependence – to show how reliant the EU is on imports
• Energy
of energy; and.
of renewable energy in gross final energy consumption• Share
showing the contribution of renewable energy sources to
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and imported to the EU however are excluded, as are emissions
and removals related to land use, land-use change and forestry
(LULUCF). The indicator includes emissions from international
aviation as well as indirect CO2 emissions. The average population
of the reference year55 is used as denominator. The fact that the
indicator is presented ‘per capita’ aims to take out the effect of
the country size. While describing Europe’s contribution to global
warming, this indicator also reflects trends in the EU’s energy use
and improvements in energy efficiency.

energy demand.

2.5.1 Greenhouse gas emissions per capita
The greenhouse gas emissions per capita indicator measures
man-made emissions of the six main GHG emissions, namely
carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) and
the three Fluorine (F) gases i.e. hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulphur hexafluoride (SF6). The
indicator shows the release of substances which contribute to
global warming. The indicator follows the production perspective
in that it includes emissions from the production of products for
export. Emissions associated with goods manufactured elsewhere

Total EU greenhouse gas emissions in 2016 were 22.4 % below
1990 levels. The main reasons for the reduction in greenhouse
gas emissions in this period are improved energy efficiency,
switching to less carbon-intensive fuels — mainly from coal to
gas — and an increase in the use of renewable energy sources.56
Other factors such as structural changes in the economy, milder
winters (which reduce demand for energy for space heating) and
reduced economic activity (as a result of the 2008 economic
downturn) also played important roles in the reduction in GHG
emissions over the 1990-2016 period.57

Figure 2-18 Greenhouse gas (GHG) emission trends, projections and targets in the EU

Source: EEA

55
56

57

Calculated as the arithmetic mean of the population on 1st January of two consecutive years
EEA (2019) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Greenhouse gas emissions.
EEA (2019) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Greenhouse gas emissions.
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Greenhouse gas emissions decreased by 0.4 % in 2016 compared
with 2015 mainly because less coal was used to produce heat
and electricity.58 However, emissions from road transportation
increased for the third year in a row as a result of the higher
transport demand caused by increased economic growth.59
Emissions from the residential sector also increased in 2016
mainly because the slightly colder winter conditions in 2016
compared with 2015 increased the demand for heating, which
in turn increased the use of gas for heating purposes.60
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The country with the highest per capita emissions is Luxembourg,
followed by Estonia and then Ireland. The majority of Member
States have managed to reduce their per capita GHG emissions in
the period 2010-2017. Exceptions are Latvia, Portugal, Bulgaria
and Poland, where emissions increased, and Estonia and Hungary,
where emissions remained the same. The largest reductions
between 2010 and 2017 are observed in Malta, Finland and
Denmark (decrease of >25%), followed by Luxembourg, the
United Kingdom (both >24%) and Sweden (>22%)

The EU’s nationally determined contribution (NDC) under the Paris
Agreement is to reduce greenhouse gas emissions by at least
40% by 2030 compared to 1990, under its wider 2030 climate
and energy framework. The figure below shows a breakdown of
the GHG emissions per capita indicator across the EU Member
States.

Figure 2-19 Greenhouse gas emissions per capita
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EEA (2019) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Greenhouse gas emissions.
EEA (2019) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme. Environmental indicator
report 2018. Resource efficiency and low carbon economy. Greenhouse gas emissions.
EEA, 2018b, Trends and drivers in greenhouse gas emissions in the EU in 2016, Briefing No 5/2018, European Environment Agency (https://www.
eea.europa.eu/publications/trends-and-drivers-in-greenhouse) accessed 14 August 2019.
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2.5.2 Energy productivity
The energy productivity indicator measures the economic outputs
generated per unit of energy consumed. The trend provides an
indication of the degree of decoupling of GDP growth from energy
consumption. Changes in the indicator can reflect improvements
in energy efficiency and changes in the structure of the economy.
The logic behind the indicator is that while economic growth
is generally considered to be a positive it is less positive if it
implies an equal growth in energy use. In 2012, under the Energy
Efficiency Directive (EED) 2012/27/EU, the EU set a 20% energy
savings target by 2020 (when compared to the projected use of
energy in 2020). In December 2018, the revised EED entered into
force (amending Directive EU (2018/2002) establishing an EU
energy efficiency target for 2030 of at least 32.5% (compared
to projections) with a clause for a possible upwards revision by
2023.

a n d

G r e e n

E c o n o m y

2 0 2 0

The indicator is the ratio between GDP and gross inland
consumption of energy expressed as kg of oil equivalent of five
energy types: coal, electricity, oil, natural gas and renewable
energy sources.
The chart shows that since 2000 energy productivity has slowly
increased, i.e. the European economy has grown at a faster rate
than the consumption of energy has grown. Between 2000 and
2017 there has been an overall and steady improvement of 27%
in energy productivity in the EU28.

Figure 2-20 Energy productivity in the EU28 for the period 2000-2017
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Source: Eurostat Energy productivity (t2020_rd310)
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varied between Member States. The
following figure compares Member State
data in 2010 and 2016. Most Member
States have improved during this period.
It should be noted that the reason for
such remarkable improvements by some
are due to the low starting base in these
countries.
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Figure 2-21 Comparison of energy productivity across EU28 Member States
in 2010 and 2017 (GDP in PPS/kg oil equivalent
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2.5.3 Energy dependence
The energy dependency indicator shows the extent to which
Europe relies upon imports in order to meet its energy needs. If
imports of energy into a country are interrupted or constrained
(e.g. because of physical or geopolitical reasons), this can have a
rapid and negative impact on that country’s economy. With both
energy demand and dependency on oil and gas imports growing,
and supplies becoming scarcer, the risk of supply failure and
abrupt price changes is rising. A key part of ensuring secure and
affordable supplies of energy in the EU consists of diversifying
supply routes. By identifying and building new routes, the EU
decreases its dependency on single suppliers of natural gas and
other energy resources.61 Improving energy efficiency, reducing
energy consumption and an increased share of renewable energy
production all contribute to decreasing energy imports.

61
62

The indicator is calculated as net imports divided by the sum
of gross inland energy consumption plus international maritime
bunkers. Nuclear energy is counted as a domestic energy source,
so reduces energy dependence. Net imports are calculated as
total imports minus total exports. The indicator is presented
in percent. Energy dependency may be negative in the case
of net exporter countries; while values over 100% indicate the
accumulation of stocks during the reference year.
The European Union is heavily reliant on imports for its energy
supply. In 2017, 55% of the total primary energy consumption
was supplied via imports.62 Although the production of renewable
energy has increased substantially over the last two decades, this
has not compensated for the reduction in domestic production of
fossil fuels. As a result, overall dependence on imported energy
has increased. Between 2000 and 2017 the overall energy
dependence grew from around 47% to approximately 55%.
However, since 2006 the overall energy import dependence has
remained stable, even though import dependence for fossil fuels
is still increasing.

European Commission (2019) Energy. Topics. Energy security. Diversification of gas supply sources and routes
European Union (2019) Statistics Explained. Energy production and imports
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Figure 2-22 Energy import dependency trend in the EU28 for the period 2000-2017 per fuel
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Source: Eurostat Energy dependence (t2020_rd320)

When looking at Member States, the
islands Malta and Cyprus are most
reliant on energy imports, which
account for virtually all of their energy
use. In Luxembourg, the energy import
dependence is also around 95%. There
are eight countries with an energy import
dependence below 40%, with Estonia
and Denmark having the lowest import
dependence. The fact that Denmark has
such a low energy import dependence can
be largely explained by its high levels of
oil and gas production in the North Sea.
In Estonia, the low import dependence
relates to the production (and exports)
of petroleum products produced from
oil shales and exports of renewable
energy. Although the overall import
dependence for energy in Estonia is low,
it is 100% dependent on imports for its
gas consumption.

Figure 2-23 Comparison of energy dependency in the EU28 in 2010
and 2017
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2.5.4 Share of renewable energy in gross final energy
consumption
Renewable energy sources are important for reducing greenhouse
gas emissions and decreasing the EU’s dependence on imported
fossil fuels. The EU target for 2020 is to achieve a renewable
energy share of 20%. According to the Europe 2020 Strategy, a
more mature market for renewable energy technologies is also
expected to bring about social and economic benefits such as
new jobs. In 2018, renewable energy targets were revised63 and
a binding renewable energy target for the EU for 2030 of at least
32% of final energy consumption was agreed (including a review
clause by 2023 for an upward revision of the EU level target). This
indicator shows the proportion of energy derived from renewable
sources (wind, solar hydroelectric, tidal, geothermal and biomass)
in gross final EU28 energy consumption and thus provides an
indication of progress-to-target.
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As shown in the graph below, the share of renewable energy
in gross final energy consumption in the EU28 has doubled in
the period 2004-2017. All Members State have shown notable
improvements in the amount of renewable energy generation and
consumption. For example, the United Kingdom has increased
its share of renewable energy in this period (+828%). Belgium
(+376%), Ireland (+343%) and Hungary (+203%) have also
shown remarkable improvements, although it should be noted
that those countries are still at the lower end of the ranking. Five
Member States (Sweden, Finland, Latvia, Austria and Denmark)
already meet over 30% of their final energy consumption from
renewable sources. Sweden stands out with almost 55% of the
final energy consumption originating from renewable sources.
Several Member states (14), have not yet reached the 20% share
target for 2020, and five have not yet reached a 10% share.

Figure 2-24 Share of renewable energy in gross final energy consumption
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DIRECTIVE (EU) 2018/2001 11 December 2018 On the promotion of the use of energy from renewable sources (recast)
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2.6 Turning waste into a resource
A society that meets its needs while producing less waste is more
resource efficient, with lower environmental risks from waste
management. Reducing the amount of waste generated through
prevention and re-use is an important component in improving
resource and materials efficiency. It also contributes towards the
transition to a circular economy that enables society to maximise
the economic returns on scarce resources. Europe could gain
many benefits from treating waste as a resource including
reducing environmental pressure, securing vital resources,
creating jobs and boosting competitiveness.
The overarching logic of EU policy on waste is the waste hierarchy,
which prioritises waste prevention, followed by preparing for
reuse, recycling, other recovery and finally disposal, including
landfilling as the least desirable option.
The indicators included under this topic are:
Generation of waste excluding major mineral wastes – to
illustrate the total amount of waste generated;
Landfill rate of waste excluding major mineral wastes – to
show progress in reducing one of the highest risk routes for
waste disposal;
Recycling rate of municipal waste – to show progress in
recycling of municipal waste;
Recycling rate of e-waste – to show progress in recycling a
resource intensive waste stream;

•
•
•
•
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material use – to illustrate the contribution of recycled
• Circular
materials to material use in the economy; and,
of plastic packaging waste – to show progress in
• Recycling
recycling a waste stream that has become higher profile in
terms of public interest and visibility.

2.6.1 Generation of Waste
This indicator is defined as the weight of waste generated per
year, excluding major mineral wastes64. It allows assessment
of the trend in total waste generation. Reducing the amount of
waste we generate is the first step in the waste hierarchy, as it
illustrates less use of materials and reduces the environmental
risks associated with all waste treatment and disposal routes.
Waste materials that are not recovered or reused can be
considered as potentially valuable resources lost to the economy.
For example, in the EU 88 million tonnes (or 173kg/person) of
food are wasted each year, accounting for an estimated cost of
143 billion euros.
The total amount of waste generated in the EU, excluding major
mineral wastes, increased by 5.1 % between 2010 and 2016.
Waste generation was decreasing up to 2010, flattened after
the economic downturn, but since 2014 appears to be slowly
increasing. Over the same period the waste per person increased
by 4.1%.

Figure 2-25 Generation of waste (excluding major mineral waste)
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64

Mineral construction and demolition waste, other mineral waste, dredging spoils and soils – excluded because of its large volumes, and MS
differences driven by the presence (or not) of certain industries.
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Between 2010 and 2016, there were some shifts in waste
generation between sectors in the EU. Most prominently, waste
generated in the water and waste sector increased by 38 %,
while in the energy and extraction sector it increased by 2 %.
Over the same period, waste generation decreased by 6 % in
the services, manufacturing and construction sectors and by 3
% in the agriculture, forestry and fishing, and household sectors.
The data includes secondary waste, which is mainly generated
in the ‘water and waste sector’. The increase in secondary
waste seems to be the main factor in the increasing overall
trend in waste generation in the 2010-2016 period. This waste
is generated during the treatment of waste and includes sorting
residues, sludges and incineration ash. More complex waste
management such as recycling and incineration usually results
in more secondary waste.
The overall improvements and the shifts between sectors are
probably due to a combination of factors including efficiency
improvements in production processes and management,
and changes in the structure of the economy. The overall
improvements and the shift between sectors may also be because
of methodological changes in data collection and should therefore
be interpreted with caution.
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2.6.2 Landfill rate of total waste
According to the waste management hierarchy, landfilling is the
least preferable option and should be limited to the necessary
minimum because landfilled resources are lost to the economy
and can have adverse environmental impacts due to the
production of methane and leachate. For the EU as a whole
the share of landfilled waste (excluding major mineral wastes)
decreased from 28 % to 24 % in the 2010-2016 period.
The EU is moving away from landfilling of waste towards more
recycling and incineration. This shift has been encouraged by a
long history of EC policy interventions designed to reduce the
total amount of waste sent to landfill, with a particular focus
on removing certain waste types, e.g. biodegradable waste.
There tends to be a strong correlation between low landfill rates
and high recycling rates, although large-scale use of energyfrom-waste technologies can also result in low landfill rates.
Recovering energy from waste can reduce demand for primary
energy sources. However, as the resources are irrevocably lost
from the economic system, energy from waste should, ideally,
only be used for waste that cannot be recycled. Landfill tax is
another important policy driving landfill diversion in a number of
EU countries. It has been very successful in diverting waste from
landfill towards other options further up the waste hierarchy.

Figure 2-26 Landfill rate by Member State (% in 2016)

Source: Eurostat Landfill rate of waste excluding major mineral wastes (T2020_RT110)
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All Member States have reduced the amount of waste they landfill
but there remains significant variation between Member State
landfill rates. In 2016 landfill rates varied between 3% in Denmark
and the Netherlands (where landfill rates have historically been
low, partly due to a preference for waste incineration), to 83% in
Estonia (where the data is distorted through the inclusion of oil
shale waste which other MSs exclude from this data).
The Waste Framework Directive (EU, 200865) obliges EU Member
States to adopt and implement waste prevention programmes.
The revised legislative framework on waste (EU, 201866) entered
into force in July 2018. It sets clear targets for reduction of
waste and establish an ambitious and credible long-term path
for waste management and recycling. The EU remains committed
to reducing the amount of waste that goes to landfill. The 2018
Circular Economy Package67 states that by 2035 the amount of
municipal waste landfilled must be reduced to 10% or less of
the total amount of municipal waste generated.
The move away from landfilling in favour of recycling led to an
increase in the amount of secondary waste (i.e. material which is
collected for recycling, but cannot be recovered and then enters
the waste stream) generated, which increased from a share of
12 % of total waste in 2010 to 18 % in 2016, excluding major
mineral wastes.

2.6.3 Recycling rate of municipal waste
Municipal waste is mainly generated by final consumers as it
includes waste from households and waste from other sources
that is similar in nature and composition to household waste.
It accounts for around 10% of total waste generated in the EU
in weight (30% when excluding major mineral waste). Because
of its heterogeneous composition, a sound management of
municipal waste is challenging. The recycling rate of municipal
waste provides a good indication of the quality of the overall
waste management system. An improvement in the proportion
of waste that is recycled indicates that waste management is
moving up the waste hierarchy. Recycling allows the generation
of more value from resources and creates jobs. It can also reduce
the demand for primary raw materials and the environmental
impacts associated with meeting this demand.
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Figure 2-27 Municipal waste recycling rate (EU 28)
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Source: Eurostat Recycling rate of municipal waste.
(sdg_11_60)

From 2016 to 2017, the recycling rate increased by 0.9% (from
46.0% to 46.4%), this is lower than the average annual rate of
increase (2.9%) over the last ten reported years. Over the last ten
years the rate has increased from 35%. The rate of improvement
was not impacted by the economic downturn.
As shown in the figure, between 2007 and 2017 the municipal
waste recycling rate has improved in all Member States apart
from Austria, Belgium and Greece.
The Waste Framework Directive (EU, 2008, 2018a) sets a target
of 50 % of municipal waste to be recycled and prepared for reuse
by 2020 in EU Member States, for at least four categories (i.e.
paper, glass, metals, plastics) of waste.
Four Member States (Austria, Belgium, Germany, the Netherlands
and Slovenia) have already achieved this, with several others
within 10%. Strictly speaking, the recycling rates shown in the
figure cannot be used to assess EU Member States’ progress
against the 50 % target because Member States can choose
between four different methods to calculate compliance with
the target.

EU 2008. Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives.
EU 2018. Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive 2008/98/EC on waste
European Commision, Final Circular Economy Package
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2.6.4 Recycling of plastic packaging waste
Over half of the plastic waste produced in Europe comes from
packaging. Plastic packaging of food waste helps ensure food
safety and can reduce food waste. Plastic packaging of other
products ensures their safe transport and delivery, avoiding
lost resources thought product damage and disposal and offers
weight, therefore transport energy, savings, over other packaging
materials. However, the way plastics are currently produced, used
and discarded often fails to capture the economic benefits of a
more ‘circular’ approach and harm the environment. The million
tonnes of plastic litter that end up in the oceans every year are
one of their most visible and alarming signs of these problems,
causing growing public concern. Over half of the plastic waste
produced in Europe come from packaging.

Figure 2-28 Municipal waste recycling by
Member State (%)
EU 28
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The plastic packaging recycling indicator is defined as the share
of recycled packaging waste in all generated packaging waste.
Packaging waste covers wasted material that was used for the
containment, protection, handling, delivery and presentation of
goods, from raw materials to processed goods, from the producer
to the user or the consumer, excluding production residues. This
indicator covers only the packaging fraction of plastic waste.
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Figure 2-29 Plastic and E waste recycling rates by
Member State in 2016 (%))
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The Circular Economy Action Plan sets out a large number of
initiatives and led to the adoption of new targets in 2018: 55
% of municipal waste to be recycled and prepared for reuse by
2025, 60 % by 2030 and 65 % by 2035. The fact that the best
performers already achieve these levels suggests that they are
practically achievable.
In the recycling loop, and for reuse activities there is good potential
to offer lower skilled jobs to mid-level skilled work forces68. EU28
employment in the waste sector (Waste collection, treatment
and disposal activities; materials recovery) has increased from
838,900 in 2011 to 970,000 in 2017, i.e. a growth of 15.6%
between 2011 and 2017.
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Source: Eurostat Recycling rates for packaging waste
(ten00063)

68

WRAP 2015 Economic growth potential of more circular economies
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One of the central pillars of a circular economy is feeding
material back into the economy and avoiding waste being sent
to landfill or incinerated, thereby capturing the value of materials
as far as possible and reducing losses. The indicator is used to
monitor progress towards the 55% packaging recycling target
set for 2008 and the 65% and 70% targets by 2025 and 2030
respectively.
The EU Action Plan for the Circular Economy also specifically
targets particular priority area, of which plastic and bio-based
materials such as wood. In June 2018 The European Council and
Parliament adopted the Waste Framework Directive and new
binding targets for recycling packaging waste, as follows:
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The indicator is calculated by multiplying the ‘collection rate’ as
set out in the Waste Electrical and Electronic Equipment (WEEE)
Directive with the ‘reuse and recycling rate’ set out in the WEEE
Directive; where: The ‘collection rate’ equals the volumes collected
of (WEEE) in the reference year divided by the average quantity
of electrical and electronic equipment (EEE) put on the market in
the previous three years (both expressed in mass unit). Recycling
rate (WEEE)=(Weight of WEEE entering recycling)/(Weight of WEE
collected).

The figure can be above 100% in certain years (e.g. Bulgaria
in 2016) because of concerted campaigns to collect Electronic
waste in a certain year, which mean that the amount of waste
collected in that year, exceeds the amount of new material going
							to market in that year.69
New EU targets on recycling packaging waste

All packaging
Plastic
Wood
Ferrous metals
Aluminium
Glass
Paper and cardboard

By 2025
65%
50%
25%
70%
50%
70%
75%

By 2030
70%
55%
30%
80%
60%
75%
85%

2.6.5 Recycling rate of e-waste
Waste consisting of electrical and electronic equipment (WEEE)
such as computers, TV-sets, fridges and mobile phones is
currently considered to be one of the fastest growing waste
streams in the EU, growing at 3-5 % per year. WEEE is a
complex mixture of materials and components that because
of their hazardous content, and if not properly managed, can
cause major environmental and health problems. Producing
modern electronics requires the use of scarce and expensive
resources (e.g. around 10% of total gold worldwide is used for
their production). To improve the environmental management
of WEEE and to contribute to a circular economy and enhance
resource efficiency the improvement of collection, treatment and
recycling of electronics at the end of their life is essential.

The benefits of plastic recycling also include CO2 savings,
because using recycled plastic avoids the energy requirements of
extracting and producing new plastic. The EU’s plastic strategy70
includes a vision for Europe’s new plastic economy. This foresees
a smart, innovative and sustainable plastics industry, where
design and production fully respects the needs of reuse, repair,
and recycling, brings growth and jobs to Europe and helps cut
EU’s greenhouse gas emissions and dependence on imported
fossil fuels. The vision also sees a role and benefits for Europe’s,
citizens, government and industry in supporting more sustainable
and safer consumption and production patterns for plastics.
This should provide a fertile ground for social innovation and
entrepreneurship, creating a wealth of opportunities for all
Europeans.
Compared with other waste streams, e-waste may not appear
to be significant in terms of weight. However, it provides a good
example of the untapped potential to recover valuable raw
materials. It is estimated that up to 60 out of 118 chemical
elements in the periodic table can be found in complex electronics,
many of which could be recovered although their present
recycling levels are very low. Critical raw materials such as
gallium, germanium, indium, and dysprosium are predominantly
used in EEE and are a priority area of the EU action plan for the
circular economy.

UMICORE has transformed itself in 20 years from a Belgian non-ferrous mining company, into a global materials technology
and recycling group, with 10,000 employees and a turnover of EUR 10.4 billion with investments in Belgium, Bulgaria, the
Netherlands and France. The company embraces a circular economy model recovering valuable metals and critical raw materials
from waste electronic and electrical equipment.71

69
70
71

The data is explained in a Eurostat note: Country-specific notes on Waste Electrical and Electronic Equipment (WEEE).
EU Plastics Strategy
From the SD Reflection paper page 103.
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2.6.6 Circular material use
The circular economy aims at increasing the amount of material
recovered and fed back into the economy, therefore reducing the
generation of waste and limiting the extraction of primary raw
materials. The circular material use (CMU) rate measures the
contribution of recycled materials to overall materials demand.
A higher CMU rate value means that more secondary materials
are being substituted for primary raw materials thus reducing
the environmental impacts of extracting primary material. The
indicator is included in the EU Monitoring framework for the
Circular Economy indicator set72. It is used to monitor progress
towards a circular economy on the thematic area of ‘secondary
raw materials’.
The indicator measures the share of material recovered and fed
back into the economy – thus saving extraction of primary raw
materials – in overall material use. The circular material use
(CMU) rate is defined as the ratio of the circular use of materials
to the overall material use.
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According to estimates, recycled materials have contributed
to 11.7% of EU materials demand in 2016. There has been a
slow but steady improvement since 2006 when the rate stood
at 9.3%, with a dip in 2011. This was due to a peak in material
consumption whilst recovered waste amounts were more or less
stable.

Figure 2-31 Circular material use by Member State
(2016 %)
EU 28
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Figure 2-30 Circular material use of waste (EU 28)
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The overall material use is measured by summing up the
aggregate domestic material consumption (DMC) and the circular
use of materials. DMC is defined in economy-wide material flow
accounts. The circular use of materials is approximated by the
amount of waste recycled in domestic recovery plants minus
imported waste destined for recovery plus exported waste
destined for recovery abroad.
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Member States with very high circular material use have a
combination of high levels of waste recycling and low levels
of material use. For example, the Netherlands has high levels
of waste recycling, (26.7%, which is more than double the
EU28 average), a relatively low material use (approximately
10.4 tonnes per capita). Italy recycles close to the EU average
amount of waste but has an extremely low material consumption
(6.9 tonnes per capita). In France, waste recovery is around
50% higher than the EU28 average, with more exports than
imports, and the material use is below the EU average (around
11.7 tonnes per capita). The main reason that some Member
States have a low CMU rate is their low levels of waste recovery.

See Working Document Measuring progress towards circular economy in the European Union – Key indicators for a monitoring framework.
SWD/2018/017 final
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03
Protecting and restoring nature
In addition to its intrinsic value, nature provides
a wealth of benefits to our economy and society,
from the supply of food, clean air and water,
to the regulation of the climate and protection

against natural disasters. Protecting and
restoring nature is thus an essential component
of the transition to a greener, resource-efficient
economy.
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This chapter presents indicators in the following five topic areas:
Land and soils – considering soil erosion by water, the gross
nutrient balance of agricultural land, the organic carbon
content of soils, the share of built-up areas, soil sealing, and
the productivity of artificial land;
Biodiversity (terrestrial) – showing trends in the abundance
of common bird species, the share of organic farming,
landscape fragmentation, pesticide consumption, and the
share of forest area.
Biodiversity (marine) – covering fish stocks exceeding fishing
mortality at maximum sustainable yield, mean ocean acidity,
and the designation of marine Natura 2000 sites.
Biodiversity (terrestrial and marine) – with a focus on the
conservation status of habitats and species of European interest;
Water quality – considering the ecological status of surface
waters, the quality of bathing waters, and the quality of
drinking water.

•
•
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land is a finite resource, subject to competing pressures from
urbanisation, infrastructure development, and food production,
among others. Appropriate management of land and soil
resources is needed to halt their degradation.
The indicators included under this topic are:

erosion by water - when soil is eroded quicker than it can
• Soil
be replaced it has negative impacts on crop production, the
quality of drinking water and carbon stocks;

•

nutrient balance in agricultural land – nitrogen and
• Gross
phosphorus – an excess of these nutrients runs off to cause

•
•

organic carbon content – Carbon is key to the productivity
• Soil
of soil. Soil is also an important store of carbon that helps

3.1 Land and soils

change – Increases in imperviousness or soil
• Imperviousness
sealing (typically by buildings or other infrastructure) typically

Land and soils underpin our economies and human well-being,
as they support a range of ecosystem services – from food
production, material extraction, to water quality regulation and
recreation – and provide the basis, directly or indirectly, for all
economic activities. At the same time, although taken for granted,

3.1.1 Soil erosion by water
This indicator assesses soil loss by water erosion processes. It
provides insight on European areas affected by different soil
erosion rates (ranging from low to severe) and illustrates the
percentage of the non-artificial area of a country affected by
severe erosion (i.e. with erosion rates above 10 tonnes per
hectare per year).
Although soil erosion by water is a natural process, it can
be accelerated by human activities, such as inappropriate
agricultural practices (e.g. deforestation, overgrazing and
intensive agriculture), forest fires and construction.73 Where the
erosion rate is above 1 tonne per hectare per year, the process
may be irreversible in a time span of 50 to 100 years, given the

73
74
75

European Union (2016) EU Resource Efficiency Scoreboard 2015
European Union (2016) EU Resource Efficiency Scoreboard 2015
EU Science Hub, Global bill for soil erosion by water: US$8,000,000,000

pollution, while not enough indicates poor soil fertility;

regulate GHG levels;

areas – The conversion of land from natural to other
• Built-up
uses increases the fragmentation and loss of habitats, with
consequences for biodiversity and natural resources.;

•

prevents natural soil functions. This impacts biodiversity and
increases flood risk.; and
Productivity of artificial land – the relationship between
economic output and the amount of land taken by urban
development and infrastructure.

slow rate of soil formation.74 Accelerated soil erosion can severely
impact crop production, the quality of drinking water and carbon
stocks. The management of soil resources to prevent erosion is
therefore critical for protecting ecosystem services and Europe’s
ability to produce food. A 2019 European Commission report75
found that soil erosion by water costs the world economy about
eight billion US dollars a year.
There is currently no specific EU legislative instrument regulating
soil, however, a Soil Thematic Strategy was adopted by the
European Commission in 2006. 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.
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Figure 3-1 shows that soil erosion by water
is widespread in the EU.76 Although erosion
rates are relatively low (under 2 t/ha/year)
on the majority of the EU territory, many
areas are subject to erosion rates between
2 t/ha/year and 10 t/ha/year. Severe erosion
(of more than 10 t/ha/year) also occurs in
several places, and even reaches levels
above 50 t/ha/year in some areas. High
rates of erosion are particularly marked
in Italy and Spain, and some areas of
France and Portugal. Other Member States
- particularly Austria, Cyprus, Greece,
Romania and the UK – also have areas of
relatively high erosion.
The indicator can also be expressed as
a percentage of the total non-artificial
area of a country which is eroded by
more than 10 t/ha/year (considered as
severe erosion). In 2012 (the latest year
for which data is available), severe erosion
affected 5.16% of the EU-28 territory. This
represents a slight decrease compared to
2010, when 5.24% of the EU-28 territory
was subject to severe erosion. As can be
seen in Figure 3-2, Italy, Slovenia and
Austria exhibit the highest proportion
of severe soil erosion, with 25%, 19%
and 16% of their land area, respectively,
affected. The countries with the largest
absolute land area affected are Italy
and Spain (67,689 km2 and 40,385 km2,
respectively). Member States with zero
values may still be experiencing soil
erosion in certain areas, but at lower rates
(less than 10 t/ha/year), as indicated in
the map above.
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Figure 3-1 Soil erosion by water in the European Union, 2010

Source: Joint Research Centre European Soil Data Centre (ESDAC)

The map was produced by the JRC using a modified version of the Revised Universal Soil Loss Equation (RUSLE) model, RUSLE 2015. With a
resolution of 100m, this is the most detailed assessment yet of soil erosion by water for the EU. More information is available at the European
Soil Data Centre (ESDAC).
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There is a clear north-south European
split, with northern countries generally
experiencing less erosion. In southern
countries, soil erosion is generally linked to
intense agriculture and drier soils, making
them more susceptible to erosion during
periods of wet weather, while in northern
Europe, which is characterised by lower
lying ground and gentle slopes, erosion is
mainly due to year-round rainfall. 77
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Figure 3‑2 Share of the non-artificial land area affected by severe
soil erosion by water, 2012 (%)

0

5

10

15

20

25

30

EU (28 countries)
Denmark
Estonia
Finland
Latvia
Netherlands
Lithuania
Belgium
Sweden
Poland
Ireland
Germany
Czechia
Hungary
Luxembourg
Bulgaria
United Kingdom
France
Portugal
Slovakia
Cyprus
Croatia
Romania
Spain
Greece
Malta
Austria
Slovenia
Italy

Source: Joint Research Centre Estimated soil erosion by water - area affected
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3.1.2 Gross nutrient balance in agricultural land –
nitrogen
This indicator estimates the balance between nitrogen added
to an agricultural system (through fertiliser application, manure
excretion, atmospheric deposition, biological nitrogen fixation and
seeds and planting material) and nitrogen removed from the
system (through grazing, mowing and crop uptake) annually in
kilograms of nitrogen per hectare of utilised agricultural area.
A positive balance or surplus reflects inputs that are in excess

77
78

of crop and forage needs. This poses a risk to ecosystems and
potentially to human health, as excessive nutrients may leach
into the soil or groundwater, reach surface water bodies through
run-off, or be released into the atmosphere. Nutrient pollution
also results in economic losses and increased costs for society,
e.g. in relation to drinking water treatment, human health, tourism
and recreation.78 Nutrient deficits, on the other hand, may reflect
soil degradation and the loss of soil fertility.

European Union (2016) EU Resource Efficiency Scoreboard 2015
EEA (2018) Agricultural land: nitrogen balance. Environmental indicator report 2018.
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The 7th EAP calls for further efforts to manage the nutrient
cycle in a more sustainable way and to improve the efficiency
of fertiliser use. Several legislative instruments also relate to
the nutrient cycle. The EU Nitrates Directive79 aims to reduce
water pollution by nitrates from agricultural sources and prevent
pollution of ground and surface waters. To achieve this, the
Directive sets requirements regarding the use of fertilisers and
livestock manure, including balanced fertilisation and periods
during which nitrogen application is prohibited. The EU Water
Framework Directive80 establishes a legal obligation to protect
and restore the quality of all inland and coastal waters across
Europe, while the National Emissions Ceilings (NEC) Directive81
sets out emission reduction commitments for Member States
and for the EU for important air pollutants, including nitrogen
compounds (nitrogen oxides and ammonia). Instruments under
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the Common Agricultural Policy, in particular, targeted agrienvironment-climate measures in rural development programmes
and ‘greening measures’ associated with direct payments are
also relevant to the management of nutrients from agricultural
sources.
As shown in Figure 3-3, from 2000 to 2015, the average gross
nitrogen balance in the EU showed an improving trend, with the
nitrogen surplus decreasing. The surplus of nitrogen applied
to agricultural land in the EU-28 fell by about 18 %, from an
average of 62.2 kg per hectare in the period 2000-2003 to
an average of 51.1 kg per hectare in the period 2012-2015.
82
However, the figure also shows that there was no significant
decline in the average nitrogen surplus between 2010 and 2015.

Figure 3-3 Gross nitrogen balance, EU-28 (kg per hectare of Utilised Agricultural Area)
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Source: EEA (2018) Agricultural land: nitrogen balance

79
80

81
82

Council Directive 91/676/EEC concerning the protection of waters against pollution caused by nitrates from agricultural sources
Directive 2000/60/EC of the European Parliament and of the Council establishing a framework for the Community action in the field of water
policy
National Emissions Ceilings (NEC) Directive (2016/2284/EU)
To identify trends in the development of nutrient balances, it is important to consider averages over a series of years instead of individual years,
as factors such as extreme weather conditions can influence annual rates.
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Figure 3-4 shows that the nitrogen balance has improved in most
Member States between 2000-2003 and 2012-2015, with the
exception of Czechia, Latvia, and Poland. The highest surpluses
in the 2012-2015 period were encountered in Malta (146 kg/ha),
the Netherlands (172 kg/ha) and Cyprus (188 kg/ha) (although
current balances are not entirely comparable between countries
due to differences in definitions, methodologies and data
sources used83). Malta and the Netherlands were, however, also
among the countries with the highest decreases in the nitrogen
surplus. Member States with low surpluses may still have very
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high surpluses concentrated in some areas, which may result in
localised pollution issues.84
Improvements in agricultural management practices, such as
changes in fertiliser application techniques, are likely to have
contributed to the observed reduction in nitrogen surpluses. These
improvements may have been driven by the implementation
of measures under the Common Agricultural Policy and of EU
legislation, such as the Water Framework Directive.

Figure 3-4 Gross nitrogen balance by country (kg per hectare of Utilised Agricultural Area)
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Source: EEA (2018) Agricultural land: nitrogen balance
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Eurostat (2018) Agri-environmental indicator – gross nitrogen balance
European Union (2016) EU Resource Efficiency Scoreboard 2015
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3.1.3 Gross nutrient balance in agricultural land –
phosphorus

is relevant to the objectives of the Common Agricultural Policy
and the Water Framework Directive.

As with the gross nitrogen balance, this indicator estimates
the balance between phosphorus inputs to the soil and outputs
from it, expressed as kilograms of phosphorus per hectare of
utilised agricultural area. Like nitrogen, phosphorus is an essential
primary nutrient for plants and is applied to agricultural land
in the form of manure and fertiliser. Phosphorus surpluses can
be lost to water bodies, causing pollution and eutrophication,
while persistent deficits are also problematic as they may lead
to soil degradation and erosion. As with nitrogen, the indicator

Since some Member States have a phosphorus deficit while
others have a surplus, EU-level averages are not so meaningful,
hence only country-level trends are described in this section.
The indicator is presented as 3-year averages to smooth out
differences due to weather or input prices. The current balances
are not fully comparable between countries due to differences
in definitions, methodologies and data sources used, but trends
can be compared between countries.85

Eight Member States had a negative
balance in 2013-2015: Bulgaria, Estonia,
Slovakia, the Czech Republic, Germany,
Romania, Hungary and Italy. This can
indicate a risk of reduced soil quality,
since more phosphorus is removed
from the soil than is added. However,
a negative balance can also indicate
that excess phosphorus applied during
previous years is removed, which is a
sustainable measure for reducing the
risk of phosphorus loss to water without
reducing crop productivity. 86
Decreasing trends can be observed
in most countries between 2004 and
2015. Improvements in agricultural
management practices are likely to
account for these changes. The largest
absolute decrease occurred in Malta,
from 50 kg P per ha in 2004-2006 to 29
kg P per ha in 2013-2015. Large relative
decreases also occurred in Lithuania, the
Netherlands, Croatia, and Portugal, which
more than halved their surpluses between
the two periods. Increasing trends were
generally very slight and concerned
Cyprus, Latvia, Hungary and Austria. In the
case of Hungary, however, the increasing
trend represents an improvement, since
the balance has been negative since
2004.

Figure 3-5 Gross nutrient balance – Phosphorus (kg P per ha UAA)
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Eurostat (2018) Agri-environmental indicator - risk of pollution by phosphorus
Eurostat (2018) Agri-environmental indicator - risk of pollution by phosphorus
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3.1.4 Soil organic carbon content
Carbon, the main component of soil organic matter, is essential
to all soil processes and, thus, to food production. Soil organic
carbon is also important for climate change mitigation, since
it is the largest carbon stock in most terrestrial ecosystems.85
7
Changes in soil organic carbon content are influenced by both
natural factors, such as climate, soil parent material, land cover,
vegetation and topography, and human-induced factors, such as
land management practices and land-use change.88
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The map below shows topsoil organic content in the European
Union.85 The map was produced by fitting a generalised additive
model between organic carbon measurements from the Land
use/Cover Area frame statistical Survey (LUCAS) survey (as
the dependent variable) and a set of selected environmental
covariates (slope, land cover, annual accumulated temperature,
net primary productivity, latitude and longitude). The smallest
values can be found in Mediterranean countries and in croplands
across Europe. The largest organic carbon contents were predicted
in wetlands, woodlands and mountainous areas. It should be
noted that the model gives high uncertainties in Scandinavian
countries where organic-rich soils dominate.89

Figure 3-6 Topsoil organic carbon in the EU

Source: Source: de Brogniez et al. (2014)90

87
88
89
90

European Soil Data Centre (undated) Soil Organic Carbon Content
European Soil Data Centre (undated) Soil Organic Carbon Content
Excluding Bulgaria, Croatia and Romania.
de Brogniez, D., Ballabio, C., Stevens, A., Jones, R. J. A., Montanarella, L. and Wesemael, B. (2014) A map of the topsoil organic carbon content of
Europe generated by a generalized additive model, European Journal of Soil Science 66(1), pp. 121-134.
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3.1.5 Built up areas
Land is a finite resource which must therefore be used efficiently.
Land-take for urban development – i.e. the conversion of natural,
semi-natural, agricultural and forestry land to artificial land - is
generally irreversible and may increase the fragmentation and
loss of habitats, with consequences for biodiversity and natural
resources. The ‘Roadmap to a Resource Efficient Europe’ sets the
goal of limiting annual land take to less than 800 km2 per year
by 2020 and achieving ‘no net land take’ by 2050.
This indicator measures the total built-up area (i.e. land covered
with buildings and greenhouses) as a share of the total surface
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area of land in a country. In addition to built-up areas, artificial
land cover also includes ‘non-built up areas’ such as streets,
parking lots and other sealed surfaces.
Despite EU efforts to increase land use efficiency and limit soil
sealing, artificial land cover in the EU grew by 3.7 % between
2009 and 2012, and by 4 % between 2012 and 2015.91 The
area of artificial land cover per capita (Figure 3-7) has increased
by roughly 20 m2 per capita between 2009 and 2015, which is
an average growth rate of 0.9 % per year. The majority of this
growth can be attributed to an increase in artificial non-built up
areas, which increased by 7.2 m2 per capita during this period.92

Figure 3-7 Artificial land cover per capita, by type, EU, 2009, 2012 and 2015 (m2)

Source: Eurostat (2018) SDG 15 - Life on land (statistical annex)

Figure 3-8 shows artificial land as a percentage of total land
area in 2012 and 2015. In 2015, the majority of Member States
had less than 2.5 % of their land area covered by buildings (the
EU28 aggregate is 1.3 %). Only Malta (15.6 %), Belgium (5.5 %),
the Netherlands (3.8 %), and Luxembourg (2.6%) exceeded this
level. In terms of changes since 2012, only a few Member States
saw slight increases in the share of built-up areas (Belgium,

91

92

Czechia, Germany, Lithuania and the Netherlands), while the
share remained unchanged for others and slightly decreased
for Malta. This is a positive trend compared to the period between
2009 and 2012, when the share of built-up areas increased in
most Member States. However, as discussed above, the overall
artificial land cover continued to increase, due to increases in
artificial non-built up areas.

European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
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Figure 3-8 Share of built-up land area (% of total land area)
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3.1.6 Imperviousness change
Imperviousness or soil sealing is the covering of the soil
surface with materials such as concrete and stone, as a result
of building housing, infrastructure and other public and private
spaces. Depending on its degree, soil sealing reduces or, in
most cases, completely prevents, natural soil functions and
ecosystem services in the area concerned.93 For example, water
cannot infiltrate impervious surfaces during heavy rainfall which
increases the risk of surface flooding in cities. Other negative
consequences include the loss of the ability of soils to regulate
the microclimate and mitigate the urban heat island effect and
the reduction of habitats. The EU has published guidelines on
best practices to limit, mitigate or compensate soil sealing.94

93
94
95

The total area covered with impervious materials continues to
grow, although the rate of soil sealing has decreased in recent
years. From 2006 to 2015, the EU area covered with impervious
materials increased by 3,131 km², which represents an increase
of 4.2 %. Growth in soil sealing was strongest between 2006
and 2009 and between 2009 and 2012, with sealed surfaces
increasing by 1.7 % and 1.6 %, respectively. Between 2012 and
2015, soil sealing increased by 0.9 %. All Member States showed
increases in impervious areas compared to 2006. 95

EEA (2011) Urban soil sealing in Europe.
European Commission (2012) Guidelines on best practices to limit, mitigate or compensate soil sealing.
EEA (2019); European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in
an EU context. Luxembourg: Publications Office of the European Union.

53

E U

54

P r o g r e s s

o n

R e s o u r c e

E f f i c i e n c y

a n d

G r e e n

E c o n o m y

2 0 2 0

Figure 3-9 shows the average annual change in imperviousness in EEA countries between 2006 and 2015.

Figure 3-9 Average annual change in soil sealing, 2006-2015

Source: based on Copernicus Services data

One of the causes of increased soil sealing is ‘land take’, defined
as the process of transforming unsealed agricultural, forest and
other semi-natural and natural areas into artificial areas.96 Land
take in the EU-28 amounted to 14.049 km2 over the period 20002018. The rate of land take has been decreasing (in 2012-2018,

96

97
98

land take amounted to 3,236 km2, compared to 5,161 km2 in
2006-2012), indicating positive developments.97 However, the
recultivation and renaturalisation of land remained far lower
than the land taken.98

European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
EEA (2019) Land take 2000-2018
European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
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Urban initiatives to reduce soil sealing
The LIFE project SAM4CP developed simulation tools
allowing planners and other decision-makers to quantify
the services that soil provides and the costs of land take
to the community. The aim is to help avoid land-use
decisions that disproportionately reduce soil functions and
ecosystem services. The tools have been officially adopted
by four municipalities of the Metropolitan City of Turin, and
the resulting modifications to their local urban plans have
helped to prevent almost 500 hectares of agricultural soil
being sealed for building purposes. The project calculated
that the cost of land take (due to losses in soil ecosystem
services) in 29 municipalities of Turin, if all the planned
developments were carried out, would amount to € 6-9
million. This could be cut by € 3 million by authorising
only the construction of low-density urban areas, avoiding
complete soil sealing. The simulator tools are being adapted
for use in Rome and Milan by the project SOIL4LIFE, which

will also result in a municipal plan for permeability and
amendment of the General Building Regulation of the City
of Rome.
Similarly, SOS4LIFE is a LIFE demonstration project (running
until 2020) that aims to implement a regulatory framework
and planning tool to achieve, at municipal level, the ‘no
net land take’ target and promote de-sealing interventions
as a way of compensating for newly urbanised areas and
improving urban resilience to climate change. The three
Italian municipalities involved in the project – San Lazzaro
di Savena, Carpi and Forli – are developing and testing a
regulatory framework for ‘no net land take’ and an Urban
and Soil Decision Support System for monitoring land use
change, soil-sealed areas, urban regeneration processes and
soil ecosystem services.

References
European Commission (undated) LIFE SAM4CP - Soil Administration Models 4 Community Profit,
European Commission (undated) Soil4Life, European Commission (undated c) SOS4LIFE - Save Our Soil for LIFE.

3.1.7 Productivity of artificial land
The productivity of artificial land is defined as the gross domestic
product (GDP) of a country (expressed in Purchasing Power Parity,
PPS) divided by its total artificial land (including both built and
non-built up areas). A higher value of the indicator means that
a higher economic value is being generated with the same or
less land area used. This has relevance in terms of sustainable
development, in that raising the GDP per unit of land without
increasing the quantity of land used shows a decoupling of
economic growth from land use. Land is a finite resource and
land taken by urban development and infrastructure is usually
not returned to natural uses. Land take should therefore ideally
be decoupled from economic growth.

In 2015, the average artificial land productivity in the EU was 81
million PPS per km2. Luxembourg had the highest productivity,
of 172.5 million PPS/km2, followed by Malta (161.2 million PPS/
km2) and the Netherlands (141.2 million PPS/km2). Most Member
States had an artificial land productivity of between 40 million
PPS/km2 and 90 million PPS/km2.
Compared to 2012, most Member States saw an increase in
artificial land productivity, with the most significant increases
recorded in Luxembourg, Malta and Ireland. The Member States
with high levels of productivity tend to be those with relatively
high levels of employment in the financial and services sector,
where small areas of land (i.e. office space) can generate high
levels of added economic value.
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Figure 3-10 Productivity of artificial land (million PPS per km2)
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3.2 Biodiversity (terrestrial)
Biodiversity – the variety of species, ecosystems and genes – is
important not only for its intrinsic value, but also for the benefits
(or ecosystem services) it provides to humans. Biodiversity
supports food security, regulates water and air quality, is a
source of medicine, mitigates natural disasters, and contributes
to regulating the climate. The goods and services provided by
ecosystems underpin all economic activities. Biodiversity is,
however, threatened by multiple pressures, such as land-use
change, over-exploitation, pollution and climate change. The EU
Biodiversity Strategy adopted in 2011 aims to halt biodiversity
loss and the degradation of ecosystem services in the EU by
2020.
The indicators included under this topic are:
Index of common farmland bird species – shows trends in
the abundance of common bird species, which are a proxy for
overall biodiversity and ecosystem health;
Area under organic farming – organic farming is generally
considered to be more environmentally sustainable and
beneficial to biodiversity than conventional agriculture;
Landscape fragmentation – the loss of connectivity in
the landscape impedes wildlife movement and reduces
ecosystems’ resilience and their ability to provide ecosystem
services;
Consumption of pesticides – unsustainable levels of pesticide
use can have significant negative impacts on biodiversity, as
well as human health;

•
•
•
•

area as a proportion of total land area – forest
• Forest
ecosystems harbour a rich variety of species and provide a
range of benefits relevant to the green economy.

3.2.1 Index of common bird species
This indicator shows trends in the abundance of common bird
species across their European ranges over time. It is an index
showing change compared to 1990 (1990 base year = 100).
Common bird populations are considered to be a general proxy
for overall biodiversity and ecosystem health, as they occur
in many habitats, can reflect changes in the populations of
other species (e.g. insects) , and are sensitive to environmental
change.99 The Common Birds Index monitors all common bird
species (168 species), common farmland species (39 species)
and common forest species (34 species).100
Between 1990 and 2016, the index for all common birds
decreased by 9 % in the 26 EU Member States101 that have bird
population monitoring schemes. The decline in the populations
of common farmland birds over the same period was more
pronounced, at 32 %, while the common forest bird index
decreased by 3 %. The declines have become less steep in
the 2007-2016 period for both common farmland birds and
all common birds, while the index of common forest species
increased over this period.

Figure 3-11 Common birds population index, 1990-2016
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Source: European Bird Census Council, Royal Society for the Protection
of Birds, BirdLife International and Czech Society for Ornithology102

EEA (2018) Abundance and distribution of selected species
More information on the methodology used for the calculation of the index can be found at http://ebcc.birdlife.cz/methods-2018/
101
The Member States excluded are Croatia and Malta.
102
EEA (2019) Common birds - population index, 1990-2016
99

100
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The main reasons for the long-term
trends in farmland, forest and all
common bird populations include the
loss, fragmentation and degradation of
natural and semi-natural ecosystems
resulting from agricultural intensification,
intensive forest management, land
abandonment and urban sprawl.103 For
example, increased use of pesticides
results in reduced insect populations
and seed production by plants, thereby
reducing food for birds104, while habitat
simplification, loss and fragmentation
lead to a loss of nesting sites.105 The
positive trend observed in the last ten
years for forest bird species may be due
to increasing preservation of remaining
forest habitats across Europe.106

3.2.2 Area under organic farming
Organic farming aims to be a more
environmentally sustainable form of
agricultural production, by avoiding or
largely reducing the use of synthetic
chemical inputs such as fertilisers,
pesticides, additives and medical products
(e.g. antibiotics in animal feed).107
The EU has the second largest organic
market in the world, accounting for 37%
of the global market and valued at EUR
34.3 billion in 2017. Germany and France
had the second and third largest markets
in the world, valued at EUR 10 billion and
EUR 7.9 billion, respectively.108 In terms of
land area, organic farming covered 12.6
million hectares of agricultural land in the
EU-28 in 2017. This corresponds to 7%
of the total utilised agricultural area of
the EU-28 and represents an increase of
25% since 2012.
As shown in Figure 3-12, the countries
with the highest shares of organically
farmed land were Austria (23.4%), Estonia
(19.6%) and Sweden (19.2%).
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Figure 3-12 Area under organic farming as a percentage of total utilised
agricultural area (UAA), 2012 and 2017
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EEA (2018) Abundance and distribution of selected species
Musitelli, F. et al. (2016) Effects of livestock farming on birds of rural areas in Europe, Biodiversity and Conservation, 25, 615-631; Vickery J.A.
et al. (2009) Arable field margins managed for biodiversity conservation: A review of food resource provision for farmland birds, Agriculture,
Ecosystems and Environment, 133, 1-13.
105
Guerrero, I. et al. (2012) Response of ground-nesting farmland birds to agricultural intensification across Europe: Landscape and field level
management factors, Biological Conservation, 152, 74-80.
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European Union (2016) EU Resource Efficiency Scoreboard 2015
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European Union (2016) EU Resource Efficiency Scoreboard 2015
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FiBL and IFOAM (2019) The World of Organic Agriculture: Statistics and Emerging Trends, 2019.
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In terms of hectares, the countries with the highest total organic
farming areas were Spain, Italy and France, both in 2012 and
2017. Between 2012 and 2017, the share of organic farming
increased in all but four Member States: Romania (-10.3 %),
Greece (-11.3 %), the UK (-15.6 %) and Poland (-24.5 %). The
highest increases were recorded in Bulgaria (249%), Croatia
(203%) and France (69%).109
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may become isolated, with consequences on genetic diversity.
Fragmentation also reduces ecosystems’ resilience and their
ability to provide ecosystem services. For example, it can reduce
ecosystems’ ability to absorb the impacts of extreme weather
events and affects the aesthetic and recreational quality of
landscapes.111 To maintain biodiversity and the delivery of
ecosystem services, it is important that wildlife corridors and
landscape connectivity are preserved.

3.2.3 Landscape fragmentation
Landscape fragmentation measures the degree to which
movement between different parts of the landscape is interrupted
by barriers such as transport infrastructure, buildings and
settlements. In agricultural areas, connectivity is also lost due
to the uniformisation of the landscape and the removal of
landscape elements such as trees and hedges. This impedes the
movement of wildlife, preventing their access to resources and
reducing habitat area and quality.110 Some wildlife populations

The indicator is based on the computation of ‘Effective Mesh
Density’ which measures the number of meshes (or landscape
patches) per 1000 km2. The meshes are created by a
‘Fragmentation Geometry’, defined as the presence of impervious
surfaces and traffic infrastructure (i.e. barriers to movement
between different parts of the landscape). The more barriers
fragment the landscape, the higher the effective mesh density.112

Figure 3-13 Fragmentation pressure of urban and transport infrastructure expansion

Source: EEA (2019) Landscape fragmentation indicator effective mesh density (seff) - major and medium anthrophogenic
fragmentation (FGA2_S_2016)

Eurostat (2019), Organic farming statistics
EEA (2018) Landscape fragmentation pressure from urban and transport infrastructure expansion
111
European Union (2016) EU Resource Efficiency Scoreboard 2015
112
EEA (2019)
109
110
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The map shows that large parts of Europe are highly fragmented
as a result of the expansion of urban and transport infrastructure.
The most fragmented countries in Europe - i.e. having the largest
shares of their territory covered by the ‘high’ and ‘very high’
fragmentation classes - are Luxembourg (93%), Belgium (80%),
Netherlands (67%), Malta (62%), Germany (60%) and France
(60%) (Figure 3-14). Fragmentation levels are lower on the
outer boundaries of Europe than in the centre of the continent,
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with south-eastern Europe and Scandinavia showing the lowest
degree of fragmentation. However, this pattern could change
in the future as a result of ambitious road building plans in
eastern and central Europe.113 Mediterranean countries are also
generally less fragmented than countries in western Europe,
although high degrees of fragmentation are observed in Italy,
the Mediterranean part of France and along the coasts of Spain,
where tourism development is high.

Figure 3-14 Fragmentation pressure in the EU
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3.2.4.Consumption of pesticides
Pesticides are often used in agricultural production, horticulture
and forestry to prevent disease and infestation of crops, but can
also have negative impacts on the environment and health. For
example, pesticides can leach into the soil and be transported
to water bodies and groundwater. They can also contribute to
biodiversity loss, including large reductions of insect populations,

113
114

with consequences on ecosystem services, such as pollination,
soil formation, and the provision of drinking water. Moreover,
pesticide residues in food may pose a risk to human health, while
residues in animal feed can affect animal health and enter the
food chain.114

EEA (2018) Landscape fragmentation pressure from urban and transport infrastructure expansion
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme
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Green infrastructure initiatives to counter fragmentation
The EU Green Infrastructure Strategy adopted in 2013
aims to ensure that the protection, restoration, creation and
enhancement of green infrastructure become an integral
part of spatial planning and territorial development, such
that nature can continue to deliver its many benefits to
people. Policies on green infrastructure have also been
adopted at Member State level. For example, Germany
adopted a Federal Defragmentation Programme in 2012
to maintain, restore and develop green infrastructure across
the national German road network, thereby reconnecting
habitats and restoring ecological connectivity. A national GI
strategy (Bundeskonzept Grüne Infrastruktur) was also
adopted by Germany in 2017. In France, the Green and
Blue Network (trame verte et bleue) is a spatial planning
tool covering the entire national territory, aimed at halting
biodiversity loss by conserving and restoring ecological
continuities.

A number of transboundary projects have been implemented
in recent years with a view to countering fragmentation. For
example, the Alpine-Carpathian Corridor project supported
the re-establishment of an ecological corridor between the
eastern reaches of the Alps and the Western Carpathians
(i.e. in Austria and Slovakia) in order to enable wildlife
migration and genetic exchange, whilst improving the area’s
recreational value for citizens. Similarly, the TRANSGREEN
project aims to preserve ecological corridors and ensure a
safer road and rail network in the Danube-Carpathian region
by integrating green infrastructure elements in transport
infrastructure developments. In addition to benefits for
biodiversity, such initiatives also generate socio-economic
benefits, such as increased safety (avoided collisions with
wildlife), recreation opportunities, and jobs.

References
Biodiversity Information System for Europe (2018) GI-related developments in the European Union

The EU Directive on the Sustainable Use of Pesticides115, adopted
in 2009, aims to reduce the impacts of pesticides on human health
and the environment. It requires Member States to adopt National
Action Plans that promote pest management with low pesticide
input and non-chemical methods, including both organic farming
and Integrated Pest Management (IPM). IPM is a management
approach which emphasises the growth of a healthy crop with
the least possible disruption to agro-ecosystems and encourages
natural pest control mechanisms.116 Under the Regulation on Plant
Protection Products117, the European Commission is required to
identify active substances with certain properties that should
be considered for substitution. Member States then evaluate
whether or not these substances might be replaced by other
less harmful pesticides. Over time, this process should promote
the use of less harmful substances and provide incentives to
industry to develop pesticides with less hazardous properties.118
The concentration of pesticides in water is regulated by the
Water Framework Directive, the Groundwater Directive and the
Drinking Water Directive. Specific EU Directives and Regulations
set maximum levels for pesticide residues in food and feed.119

Figure 3-15 shows the total sales of pesticides (in tonnes of
active ingredients) in the EU-28 over the 2011-2017 period,
including the breakdown by pesticide group. Total pesticide sales
were relatively constant over this period; 2017 sales (tonnes
of pesticide) were 1.4 % lower than 2011 sales.120 However,
comparing the average of the last 3 years of the series (20152017) with the average of the first 3 years of the series (20112013) shows an increase in pesticide sales of 4.2 %. The shares
of different pesticide groups remained relatively constant until
2015. Changes in 2016-2017 may have been influenced by the
update of the list of allowed pesticides, which took place in 2016.
121

In 2017, the Member States with the highest quantities of
pesticides sold were Spain, followed by France, Italy, Germany
and Poland, together accounting for 72 % of total pesticide sales
in the EU. This is partly a reflection of the large agricultural land
area in these countries.

Directive 2009/128/EC
European Commission, Integrated Pest Management (IPM)
117
Regulation EC 1107/2009
118
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme
119
Directive 2002/32/EC and Regulation 396/2005
120
It should be noted that over the whole time period 2011-2017, < 3 % of the total sales volume are confidential values and therefore not included.
The percentage change remains roughly the same when considering only the 14 EU countries which provided non-confidential data for all major
groups in both 2011 and 2017. See also Eurostat (2019) Agri-environmental indicator - consumption of pesticides.
121
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme
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Figure 3-15 Total EU pesticide sales
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3.2.5 Forest area as a proportion of total land area
Europe’s forests provide numerous benefits, such as carbon
sequestration and storage to help mitigate climate change,
protection against floods, opportunities for tourism and
recreation, and aesthetic value. These benefits – or ecosystem
services – can translate into economic opportunities and jobs for
the local populations. Forests are also of great importance to the
preservation of biodiversity, as many species depend on forest
habitats. Forest ecosystems are currently affected by multiple
pressures, including habitat loss and degradation, invasive alien
species, pollution and climate change.122

The EU Forest Strategy123, adopted by the Commission in 2013,
emphasises the importance and multiple socio-economic and
environmental benefits of sustainable forest management.
A high proportion of forests are also covered by the Habitats
Directive, due to their importance for biodiversity. The Europe
2020 strategy recognises the importance of forests for reducing
CO2 emissions and mitigating climate change.
The indicator measures the extent of forest ecosystems as a
proportion of the total land area. The data is derived from the
Land Use and Cover Area frame Survey (LUCAS). In 2015, forests
and other wooded land covered 41.9 % of the EU’s total land
area. The share of forests and other wooded land in proportion
to the EU’s total land area increased by 1.1% per year (in terms
of Compound Annual Growth Rate) between 2009 and 2015.124

European Environment Agency (2016) European forest ecosystems — State and trends, EEA Report No 5/2016, Copenhagen.
European Commission (2013) A new EU Forest Strategy: for forests and the forest-based sector,COM(2013)0659 final.
124
European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
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Figure 3-16 Share of forest area, EU, 2009, 2012 and 2015 (% of total land area)
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Source: Eurostat Share of forest area, sdg_15_10; data refer to an EU aggregate
without Bulgaria, Croatia, Cyprus, Malta and Romania; 2009 data are provisional

The countries with the largest forest area as a share of their total
land area are Finland, Sweden and Slovenia. Between 2009 and

2015 the share of forest area increased in the EU as a whole
and for virtually every Member State. (Figure 3-17).

Figure 3-17 Share of forest area, by country, 2009 and 2015 (% of total land area)
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2009 data are provisional for all countries. The EU total excludes Bulgaria, Cyprus, Croatia, Malta and Romania. No data is available for 2009 for
Croatia. For Bulgaria, Cyprus, Malta and Romania, 2012 data was used instead of 2009 data. Data for Malta have low reliability.
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3.3 Biodiversity (marine)
Marine ecosystems deliver a range of benefits, from the provision
of fish and seafood, to climate regulation and opportunities for
recreation and tourism. Protecting the marine environment and
ensuring the sustainable use of marine resources are essential
for securing the continued delivery of these benefits in the future.
The indicators included under this topic are:
Assessed fish stocks exceeding fishing mortality at maximum
sustainable yield – reducing over-fishing is important both for
the conservation of marine biodiversity and for ensuring the
long-term survival of the fishing sector;
Mean ocean acidity - increased acidity due to rising
atmospheric CO2 concentrations affects the ocean’s capacity
to act as a carbon sink, and is expected to severely affect
marine biodiversity;
Surface of marine waters designated under Natura 2000
– to protect marine biodiversity and associated ecosystem
services, Member States have been designating marine Natura
2000 sites, in which human activities are regulated.

•
•
•

3.3.1 Assessed fish stocks exceeding fishing mortality
at maximum sustainable yield
After pollution, the unsustainable use of living resources
is the main threat to marine habitats and species in the EU.
Keeping fishing within sustainable levels is important both for
the conservation of marine biodiversity and for ensuring that
marine ecosystems can continue to provide fish in the long term,

supporting food security and employment in the fisheries sector.
To ensure fish stocks are exploited sustainably, the Common
Fisheries Policy (CFP)126 aims to rebuild stocks above levels at
which they can produce the maximum sustainable yield (MSY),
i.e. the point at which the largest catch can be taken from a fish
stock over an indefinite period without harming it.127
This indicator measures the proportion of assessed fish stocks
where current fishing mortality (F) exceeds the estimated
maximum sustainable yield (FMSY). Figure 3-18 shows the
number of stocks fished at maximum sustainable yield in the
North-East Atlantic, where around three-quarters of the EU’s
catch originates. In 2017, 43% of fish stocks in this region were
overfished, compared to nearly 70% in 2003. Fishing pressure
on fish stocks can also be expressed through a model-based
indicator which shows the mean value of all F/FMSY assessments.
Values above 1.0 mean that current fishing mortality (F) exceeds
the estimated maximum sustainable yield (FMSY). The results for
the North-East Atlantic show a reduction in pressure from 1.69
to 0.98 between 2003 and 2017, suggesting that overall stocks
are on average fished sustainably in this region.128
The indicator does not cover the Mediterranean and the Black Sea,
due to concerns over data quality linked to the large variation in
the number of stock assessments available each year.129

Figure 3-18 Assessed fish stocks exceeding fishing mortality at maximum sustainable yield in the North East Atlantic,
2003-2017 (%)
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Source: Eurostat sdg_14_30, based on data provided by the Joint Research Centre
(JRC) — Scientific, Technical and Economic Committee for Fisheries (STECF)

Regulation (EU) No 1380/2013
European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
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European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
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European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
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3.3.2 Mean ocean acidity
This indicator shows the global annual mean surface sea water
pH value. The decline in pH represents an increase in the acidity
of ocean water. Increased acidity affects the ocean’s capacity to
act as a carbon sink and to regulate global CO2 concentrations,
and is expected to severely affect marine biodiversity.130
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Figure 3-19 shows that surface ocean pH is declining steadily.
The trend is the result of an increase in atmospheric CO2, which
increases the uptake of CO2 by oceans. Before industrialisation,
pH levels varied between 8.3 and 8.2. These levels are now falling
at an alarming rate, with global ocean surface water pH reaching
8.06 in 2016.131 It is projected that by the end of the 21st century,
pH levels will be between 8.05 and 7.75, depending on future
CO2 emission levels.132

Figure 3-19 Mean ocean acidity, 2011-2016 (pH value)
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Source: Eurostat sdg_14_50, based on data provided by the EEA, Copernicus Marine Service

3.3.3 Surface of marine waters designated under
Natura 2000
To protect marine habitats and biodiversity, Member States have
been designating Marine Protected Areas (MPAs) at national level,
as well as marine Sites of Community Importance (SCIs) as part
of the Natura 2000 network. Human activities are subject to
stricter regulation within these areas, but the degree of protection
varies and depends on the management plan regulating the MPA
or Natura 2000 site. Management measures range from a total
ban on any type of economic activity, such as fishing, mining or
wind power generation, to a more moderate protection regime
where certain economic activities are allowed but handled in
a restrictive way.133 Despite these restrictions, MPAs can bring

economic benefits to fisheries; ecological studies have shown
that in some cases, MPAs benefit commercially targeted species
(as outlined in the box below).
As parties to the Convention of Biological Diversity (CBD), the EU
and individual Member States have committed to achieving Aichi
Target 11, which states that by 2020, at least “10 % of coastal
and marine areas, especially areas of particular importance for
biodiversity and ecosystem services, are conserved through
effectively and equitably managed, ecologically representative
and well-connected systems of protected areas and other
effective area‑based conservation measures, and integrated into
the wider […] seascape”.

European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
131
European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
132
EEA (2016) Ocean acidification
133
European Commission (2018) Sustainable development in the European Union. Monitoring report on progress towards the SDGs in an EU context.
Luxembourg: Publications Office of the European Union.
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After significant delays in the designation of marine Natura
2000 sites, the surface of marine sites increased rapidly from
251,566 km2 in 2013 to 551,899 km2 in 2018 (Figure 3-20),
which represents 9.5% of EU seas134. Most of the sites, however,
are found in near-shore and coastal waters and the extent of
coverage differs among the EU’s regional seas: 15.2% in the
Baltic Sea, 14.2% in the Black Sea, 8.9% in the North-East
Atlantic Ocean, and 6.7% in the Mediterranean.135
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When nationally designated areas are considered (in addition to
Natura 2000 sites), the spatial extent of MPAs in the EU’s regional
seas reaches 624,971 km2 (based on 2016 figures), or 10.8% of
the EU’s marine area.136

Figure 3-20 Surface of marine sites designated under Natura 2000, EU-28, 2013-2018 (km2)
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Source: Eurostat sdg_14_10, based on data provided by the EEA.

The economic benefits of Marine Protected Areas
A recent review of evidence on the economic benefits of
marine protected areas shows that although significant
knowledge gaps on the topic remain, several studies
indicate that MPAs can benefit the fisheries and maritime
tourism sectors (Pantzar et al., 2018). Ecological studies
have shown that MPAs can benefit commercially targeted
species through several pathways. Firstly, species dependent
on the protected habitat may benefit from improvements to
the habitat’s quality. Secondly, depending on the restrictions
applied, populations of commercially targeted species may
be protected within the site boundaries and avoid being

caught. This may enable individual specimens to grow
older and larger, contributing to the genetic resilience of
the populations. MPAs can also have benefits on populations
outside the protected site. For example, increased biomass
of targeted species within an MPA may result in ‘spill over’ of
specimens into surrounding fishing grounds. This has been
shown to occur around several no-take MPAs (where fishing
is prohibited). A few studies have shown empirically that
these ecological effects translate into economic benefits
for fishermen.

European Commission (2019) Natura 2000 newsletter, No. 45, February 2019
EEA (2018) Marine Protected Areas, Briefing No 13/2018
136
Agnesi, S., Mo, G., Annunziatellis, A., Chaniotis, P., Korpinen, S., Snoj, L., Globevnik, L., Tunesi, L., Reker, J. (2017) Spatial Analysis of Marine Protected
Area Networks in Europe’s Seas II, Volume A, 2017, ed. Künitzer, A., ETC/ICM Technical Report 4/2017, Magdeburg: European Topic Centre on inland,
coastal and marine waters.
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However, further research is needed to show whether the
benefits to fisheries outweigh the costs incurred due to any
technical restrictions imposed or the reduction of fishing
opportunities due to conservation measures. A study that
compared the increase in yield resulting from spill over effects
with the loss of fishing opportunities caused by the designation
of the no-take zone reported a net gain (Goñi et al., 2010).
A number of studies (reviewed by Pantzar et al., 2018) found
that MPAs can be beneficial for the maritime tourism sector
by increasing the number of visitors and providing additional
livelihood opportunities.
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MPAs can also generate employment and local income. For
example, a study of Italian protected areas estimated that
over 51,000 companies depend on activities related to Italian
MPAs (Ministero dell’Ambiente e della Tutela del Territorio e
del Mare and Unioncamere, 2014).
Based on five sites in the Mediterranean, Mangos and
Claudot (2013) conclude that the economic benefits of MPAs
(considering benefits to commercial and non-commercial fishing,
tourism, recreational boating, diving and carbon sequestration)
outweigh the operation and surveillance costs of the MPAs.

References
Mangos, A and Claudot, M-A (2013) Economic study of the impacts of marine and coastal protected areas in the
Mediterranean. Plan Bleu Papers 13,
Ministero dell’Ambiente e della Tutela del Territorio e del Mare and Unioncamere (2014). L’Economia Reale nei Parchi
Nazionali e nelle Aree Naturali Protette,
Pantzar, M., Russi, D., Hooper, T., Haines, R., Kettunen, M. and Rayment, M. (2018) Study on the economic benefits of
Marine Protected Areas. Luxembourg: Publications Office of the European Union.

3.4 Biodiversity (terrestrial and marine)
The EU Habitats Directive137 adopted in 1992 aims to maintain or
restore habitats and species of community interest to Favourable
Conservation Status. Together with the Birds Directive138 (adopted
in 1979 and amended in 2009), it forms the cornerstone of EU
nature conservation policy and establishes the EU-wide Natura
2000 network of protected areas. According to the EU Biodiversity
Strategy139 adopted in 2011, 34 % of the habitats and 34.5% of
the species protected under the Habitats Directive should be in a
favourable conservation status or show significant improvement by
2020. This section considers the two indicators related to this target:
Conservation status of habitats of European interest – the
indicator shows the proportion of habitats assessed as having
a favourable status, and whether habitats whose status is
assessed as unfavourable is improving, stable, or deteriorating
further;
Conservation status of species of European interest – similar
to the above, but assessing the conservation status of species
protected under the Habitats Directive.

•
•

3.4.1 Conservation status of habitats of European interest
Ensuring that habitats have a good conservation status is
critical not only for the intrinsic value of these habitats and the
species that depend on them, but also to support the provision
of a wide range of ecosystem services — such as natural flood
protection, climate mitigation though carbon sequestration, air
quality regulation, pollination and recreation — for the benefit
of EU citizens.140
The results of EU Member State assessments for the 20072012 period141 indicate that only 16.4 % of habitats have a
favourable conservation status, while 77 % are unfavourable.
Of the unfavourable assessments, only 4.4 % show improving
trends compared with the 2001-2006 period (although in some
cases this is not a genuine improvement but due to a change
in knowledge), while 33 % are stable and 30 % show ongoing
deterioration.

Council Directive 92/43/EEC
Directive 2009/147/EC
139
European Commission (2011) Commission: Our life insurance, our natural capital: an EU Biodiversity Strategy to 2020 (COM(2011) 244)
140
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme
141
The results of Member States’ reporting for the 2013-2018 period will become available later in 2019.
137
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Looking at conservation status by main habitat group (Figure
3-21), the proportion of assessments in favourable conservation
status is lowest for dune habitats (which is mainly due to coastal
development activities) and highest for rocky habitats (which
occur mostly in high mountain areas and are therefore away
from human activities). The proportion of ‘unfavourable and
deteriorating’ assessments is highest for bogs, mires and fens,
followed closely by grasslands. The main reasons for these
trends are the conversion or drainage of bogs, mires and fens for
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agricultural and forestry purposes, past extraction of peat from
bogs for energy production, and abandonment or intensification
of agricultural production in grasslands.142
As regards marine habitats, only 9 % show a favourable
conservation status, 66 % are in an unfavourable status and
25 % are categorised as having ‘unknown’ status. However, the
number of marine habitats covered by the Directive is very low.143

Figure 3-21 Conservation status of habitats of European interest, 2007-2012 (%)
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The number of assessments is indicated in brackets. The total number of assessments is 804.
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The employment benefits of Natura 2000
While the primary aim of the Natura 2000 network (currently
covering 18% of the EU’s land area and 9.5% of EU seas)
is to safeguard biodiversity, the network also generates
significant employment. Natura 2000 sites support jobs
directly, such as jobs related to on-site management and
restoration, or to sustainable production (e.g. crops, timber
or fish) in protected areas. The network also supports
employment indirectly through off-site spending catalysed
by activities related to Natura 2000, such as recreation and
tourism (e.g. spending on hotels, restaurants and transport
from tourists visiting the site) and activities along the
product chain (e.g. fish, timber, crop transformation and
distribution). Moreover, spending related to Natura 2000
management and on-site activities leads to increased
knock-on spending that generates ‘induced employment’.

The precise employment impacts are difficult to quantify
and there are gaps in the current state of knowledge.
Nevertheless, it has been estimated that current expenditure
on conservation measures in the Natura 2000 network
supports around 52,000 jobs directly and indirectly. Further
estimates suggest that 1.3 million of the 9.6 million
agricultural jobs and 73,000 of the 3.5 million forestry jobs
in the EU are linked directly or indirectly to Natura 2000.
Of the 12 million people employed in the tourism sector in
the EU, 3.1 million are considered to be linked to protected
areas, and up to 2 million specifically to Natura 2000 sites.

References
Mutafoglu K., ten Brink, P., Schweitzer J-P.,, Underwood E., Tucker G., Russi D., Howe M., Maréchal A., Olmeda C., Pantzar
M., Gionfra, S. and Kettunen M. (2017) Natura 2000 and Jobs: Scoping Study. Institute for European Environment
Policy, Brussels.

3.4.2 Conservation status of species of European
interest
In addition to the protection of habitats, the EU Habitats Directive
aims to protect rare, threatened or endemic species in the EU.
Species of European interest - listed in the Directive’s annexes
– are to be maintained or restored to favourable conservation
status throughout their natural range within the EU. Similarly, the
Birds Directive aims to protect all the wild bird species naturally
occurring in the EU. According to the EU Biodiversity Strategy
to 2020, 34.5 % of species assessments (under the Habitats
Directive) should be in a favourable or improved conservation
status and 78 % of birds assessments (under the Birds Directive)
should show a secure or improved status by 2020.

144

Member States’ assessments for the conservation status and
trends for species under the Habitats Directive over the 2007–
2012 period show that only 23.1 % of species were in favourable
conservation status, 4.7 % showed an improved status, while the
status of 22 % was still deteriorating. For 17.1 % of species,
the trend was unknown. As can be seen in Figure 3-22, for all
taxonomic groups, the number of species with a deteriorating
status was significantly higher than those whose status was
improving. The largest proportion of species with deteriorating
status is observed for fish, molluscs and amphibians. For marine
species, more than 66 % of assessments were categorised as
‘unknown’ and only 7 % as favourable.144

EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme
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Figure 3-22 Conservation status of species of European interest, 2007-2012 (%)
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As regards EU bird populations, over the 2008-2012 period
only 52% of bird species were assessed as having a secure
status, while 17% were classified as threatened and 15% as
near threatened, declining or depleted. The status of 16% of bird
species was unknown.146

3.5 Water (quality)
Water quality is one of the areas of environmental policy making
with the longest history. Its is of clear importance to all aquatic
biodiversity but also affects (and is affected by) agriculture. The
quality of bathing and drinking water has consequences for human
health but is also a good indicator of the efforts made to reduce
and control pollution.
Status of surface waters – This is of interest because it shows
the ability of lakes and rivers to support biodiversity;
Quality of bathing water – This reflects the efforts made to
control and reduce coastal and lake pollution; and
Quality of drinking water – Clean and available drinking water
is a fundamental need for all people.

•
•
•

Species listed under the Habitats Directive. The number of assessments is indicated in brackets. The total number of assessments is 2665.
EEA (2018) Annual Indicator Report Series (AIRS) — In support to the monitoring of the 7th Environment Action Programme
147
Directive 2000/60/EC establishing a framework for Community action in the field of water policy.
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3.5.1 Status of surface waters
In the context of the Water Framework
Directive (WFD), 147 ‘surface water’
constitutes inland waters, except ground
water; transitional waters and coastal
waters, except in respect of chemical
status for which it shall also include
territorial waters. More simply it is water
on the surface of land, such as with rivers,
lakes or wetlands. Across the EU 80%
of these are rivers, 16% lakes and 4%
are coastal and transitional waters (of a
total 111,000 identified EU surface water
bodies). The WFD’s overall objective is to
achieve ‘good’ water status for all types of
waters, including surface waters.
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Figure 3-23 Ecological status/potential of rivers, lakes, transitional and
coastal waters in the second RBMPs

It is important to note that the WFD uses the
‘one out, all out’ principle for assessing water
bodies. This means that the worst status
of an element making up an assessment
determines the overall status of the water
body. Therefore, progress in quality elements
of a surface water body may be concealed
by the lack of progress in another element.
This means that more developed Member
State monitoring and assessment schemes
(e.g. more monitoring stations) may result
in a pessimistic outlook on the progress
made against WFD targets, whereas less
developed monitoring schemes may result
in a more positive outlook. Therefore, cross
Member State comparisons are difficult to
make.
Figure 3-23 presents an overview of the
ecological status of surface water bodies
across the EU as reported in 2018, based on
the second round of RBMPs. This shows that
40% of surface water bodies were good or
better in ecological status, whereas 60% did
not achieve good status. Overall, it is clear
that lakes and coastal water bodies are in
a better status than other types of water
body. Natural water bodies were much more
likely to have a good or better ecological
status (>30%) than heavily modified and
artificial waters (<30%). Natural lakes, in
particular, are much more likely to have
good or higher ecological status (>50%).

Source: EEA (2018) Report No 7/2018.
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Figure 3 24 outlines the percentage of water bodies within a
River Basin District (RBD) which do not meet good ecological
status. In general, Scandinavian regions, Scotland, Estonia,
Romania, Slovakia, and some Mediterranean regions have a high
proportion of good (or better) surface water bodies in regard to
their ecological status. Much of central Europe, such as the UK,
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Belgium, Netherlands, Germany, France, Hungary, but also Sicily
have the highest proportions of surface water bodies that are
not in good ecological status. This data should be viewed with
some caution because, as explained earlier, it could be influenced
by more developed assessment/monitoring cycles with more
detailed elements in certain Member States.

Figure 3-24 Percentage of water bodies in Europe’s RBDs that are not in good ecological status/potential: second RBMPs

Source: EEA (2018) Report No 7/2018.

3.5.2 Quality of bathing water
Bathing water is classified as any surface water which a
competent authority expects a large number of individuals to
bathe in, not including swimming/spa pools, confined waters for
therapeutic purposes, or artificially created waters. This was a
particular concern in the mid-1970s, when untreated municipal

148

and industrial wastewater were discharged into clean waters,
creating a large public health risk. This led to the Bathing Water
Directive148 to identify and monitor quality at bathing water
sights. By 2018 a total of 21,831 bathing waters sites were
monitored in the EU28. Around two thirds of these are coastal
waters, with the other third being inland waters (rivers and lakes).

Directive 2006/7/EC concerning the management of bathing water quality.
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The state of European bathing waters in 2018 was positive (see
Figure 3 25), with over 85.1% of EU bathing waters classified
as being of sufficient to high quality. This continues the trend of
steady improvement over time with the percentage of excellent
bathing water increasing from 83.3% in 2014. Four countries
display high levels of excellent quality bathing water; Cyprus
(99.1%), Malta (98.9%), Austria (97.3%) and Greece (97.0%).
All countries (other than Poland) have over 50% of their bathing
water sites at an excellent quality. In Malta, Slovenia and
Romania, all reported sites met sufficient standards. Furthermore
Cyprus, Greece, Latvia, and Luxembourg met sufficient (or higher)
standards on all sites which could be classified.
The three countries with the highest number of poor quality
bathing water sites are Italy (89 sites), France (54 sites), and
Spain (50 sites). However, these only account for <2.5% of the
total bathing water sites in these countries. In comparison to
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2017, France saw a decrease in the number of poor quality
sites (80 to 54), however there was an increase in poor quality
sites in Spain (38 to 50) and Italy (79 to 89). Countries with the
highest percentage of poor quality bathing water sites included
the Netherlands (3.4%, 25 sites), Ireland (3.4%, five sites), the
UK (3.3%, 21 sites), Hungary (3.2%, eight sites), and Slovakia
(3.1%, one site).
Some countries were unable to provide classifications for a large
share of their bathing waters. The largest examples are Poland
(>60%) and Luxembourg (>20%). This was mainly due to the
fact that a sufficient number of samples for sites had not been
provided, either because the site was new, recently changed, or
sufficient samples had yet to be collected. Of the total 749 sites
which could not be classified, 442 were newly identified. Over
half of these (229) were identified in Poland, which explains the
high number of unclassified in Poland.

Figure 3-25 Bathing Quality in 2018 for the 28 EU Member States, Albania and Switzerland

Source: EEA (2018) Bathing waters in Europe.
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3.5.3 Quality of drinking water
Drinking water quality is a key indicator for assessing EU water
quality overall, particularly effecting human health. The Drinking
Water Directive (DWD)149 strives to ensure that all water intended
for human consumption is ‘wholesome and clean’, as outlined
in the DWD implementation report.150 The Directive applies to
all drinking water other than mineral waters and waters which
are medicinal products. It sets standards for microbiological,
chemical and indicator parameters (including taste, colour and
oxidisability), obliging Member States to monitor drinking water
and take action when monitoring reveals issues. Over the 20112013 reporting period Member States performed a huge number
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of analyses on: microbiological parameters (4.1 million analyses),
chemical parameters (7.1 million analyses), indicator parameters
(17.5 million analyses).
Figure 3 26 outlines the 2011-2013 compliance across the EU
for the three different parameters monitored under the Drinking
Water Directive. In general, it shows a positive picture of high
levels of EU water quality. For microbiological and chemical
parameters these are almost at 100% in 2013 compliance with
the Directive. The indicator parameters are slightly less; however,
they still show nearly 99% compliance with the Directive.

Figure 3-26 Percentage of compliance for microbiology, chemicals and indicator parameters in the EU

Source: EEA (2016) European water policies and human health

149
150

Council Directive 98/83/EC on the quality of water intended for human consumption.
European Commission (2016) “Synthesis Report on the Quality of Drinking Water in the Union examining Member States’ reports for the 20112013 period, foreseen under Article 13(5) of Directive 98/83/EC”. COM(2016) 666 final.
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When disaggregating this date per Member State (see Table 3
1) it shows that the majority of Member States have a near-full
compliance (99-100%) in nearly all parameters. A few Member
States have reached 100% compliance in some parameters:
microbiological parameters Finland, Lithuania, Malta; chemical
parameters Latvia, Netherlands, Poland, Slovenia, Slovakia,
Sweden; indicator parameters Netherlands. No Member States
show full compliance across all three parameters.
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Certain Member States achieved just under 99% compliance
with the Directive in the chemical and indicator parameters.
For chemicals Hungary complied 98.6% with the Directive.
For indicator parameters six Member States were below 99%
compliance with the Directive (Cyprus, Denmark, Hungary, Latvia,
Malta, and Slovenia). Nonetheless, most remain rather high, other
than Malta which only complied by 90.1%. This lack of negative
results illustrates the high quality of EU drinking water

Table 3-1 EU Member States compliance rates in 2011-2013 (%) with the Drinking Water Directive

Source: EEA (2016) European water policies and human health.
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04
Protecting citizens’ health:
Aiming for a zero-pollution
Europe
Moving towards a zero-pollution Europe to
safeguard citizens’ health and the health of
the environment requires progress in three key
areas, each of which is addressed in this chapter:
Clean air – considering the exposure of urban
populations to air pollution by particulate matter
(PM2.5 and PM10) and air emissions by industry;

•

• Noise
•

– measuring the exposure of the
population to noise pollution;
Chemicals – covering the consumption of
chemicals that are hazardous to health and
the environment.
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4.1 Safeguarding clean air
The European Union has had comprehensive legislation governing
air quality and ambient concentrations since 1996, with the
directive on Ambient Air Quality Assessment and Management
(96/62/EC), subsequently 1999/30/EC, and currently under the
Ambient Air Quality Directive 2008/50/EC. These provide the
overall framework and standards for Member States to track,
manage and improve air quality151.
Particulate Matter (PM), which includes a range of solids and liquid
particles, is of most concern due to its detrimental effects on
human health and is discussed in depth in the following sections.
However other pollutants, including CO2 are also discussed. Whilst
all Member States generally comply with EU limits on PM2.5 and
PM10, very few comply with the World Health Organisation’s
(WHO) guideline limits, which are the recommended values for
the protection of human health152.

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

Air pollution in the EU is governed by the Ambient Air Quality
Directive (Directive 2008/50/EC)153 which sets limits on air quality
concentrations that must be achieved across Europe. For PM2.5,
the EU has set a limit of 25 µg/m3 (represented by the grey line
in chart 4-1). Emissions of PM in urban areas originate primarily
from combustion and mechanical abrasions (such as brake
wear and road abrasion), outside of urban areas, the pollutant
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often originates from agricultural practices. Particulate Matter,
particularly those smaller than 2.5µm in diameter, are dangerous
to human health due to their ability to penetrate deep into human
lungs and potentially enter the bloodstream causing cardiovascular,
cerebrovascular and respiratory impacts154. In 2013, it was
classified as a cause of lung cancer by WHO’s International Agency
for Research on Cancer (IARC). Exposure to PM2.5 is particularly
serious for children as it can impact their neurodevelopment and
cognitive ability and some cases it can also cause childhood cancer
and trigger asthma. Moreover, children who are exposed to high
levels of PM2.5 early in life are at greater risk for developing chronic
diseases, such as cardiovascular disease, later in life155.
The revised National Emissions Ceiling Directive 2016/2284/
EC156 entered into force in 2016. The NECD complements the
national exposure reduction targets set out in the Ambient Air
Quality Directive by setting emission reduction targets for five
main pollutants including PM2.5. The targets require a reduction of
between 10% and 46% by 2029 relative to 2005 emissions levels.
Figure 4 1 shows the population weighted concentration of PM2.5
compared against the EU limit value and WHO guideline value.
Exposure varies considerably between countries, with Finland
(4.9 µg/m3) reporting the lowest value and Bulgaria and Poland
reporting the highest with 23.8 µg/m3157. The EU 28 average value
has been calculated to take in to account the different population
sizes of the member states, excluding Lithuania and Malta where
data was not available.

Figure 4-1 Population weighted annual mean concentration of PM2.5
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European Commission (2015) EU Resource Efficiency Scoreboard 2015
WHO (2005) WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulphur dioxide
153
Directive 2008/50/EC on ambient air quality and cleaner air for Europe
154
Directive 2008/50/EC on ambient air quality and cleaner air for Europe
155
World Health Organisation (2018) More than 90% of the world’s children breathe toxic air every day
156
Directive 2016/2284/EC on the reduction of national emissions of certain atmospheric pollutants
157
The data is incomplete as Lithuania and Malta failed to report and data for Greece is taken from 2016
151
152
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Understanding annual concentrations of PM2.5 is also important
as it is used to monitor progress on Sustainable Development
Goal 11 – making cities and human settlements inclusive,
safe, resilient, and sustainable. It is also related to SDG 3,
which covers human health and wellbeing. Between 2010 and
2017 the EU weighted average exposure fell from 17.6 to 14
µg/m3, demonstrating progress in reducing PM2.5 concentrations
across the EU. Nevertheless, the WHO guidelines158 recommend
that concentrations should be kept under 10 µg/m3, which the
EU average currently exceeds. In 2017 only 6 EU countries
reported annual mean exposure below the WHO guidance value.
In addition, not all Member States have seen their concentrations
decrease between 2010 and 2017 as four countries (Luxembourg,
Portugal, Romania and Slovenia) saw an increase during this
period of between 1 and 5 µg/m3.
While air quality standards are set in the Ambient Air Quality
Directive159, achieving the standards falls to Member States. For
PM2.5, the Directive also set out targets for exposure in addition
to targets on concentration. If the Average Exposure Indicator
in a Member State in 2010 was greater than 22µg/m3 then a
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Member State is required to take all appropriate measures had to
be taken to reduce exposure below 18µg/m3 by 2020 (indicated
by the 2020 maximum exposure limit in Error! Reference source
not found.). In 2010, seven countries reported concentrations
greater than 22µg/m3, in 2017 and only two of these seven had
reduced their average concentration below the 18µg/m3 target.
Other countries with initial concentrations below this figure had
stricter targets to comply with, requiring between 10% and 20%
reduction by 2020.
Figure 4-2. shows population weighted annual mean concentration
for each Member State against their 2020 exposure target (which
is based on 2010 concentrations and determined by Directive
2008/50/EC). 50% of Member States reported concentrations
below their 2020 exposure target in 2017. On average there has
been a 20% reduction in PM2.5 concentrations between 2010 and
2017. However, we can also see that there are eight countries
that are still above the 2020 maximum exposure target of 18 µg/
m3, and four countries (Bulgaria, Hungary, Poland and Romania)
are in breach of the 2015 exposure obligation which required
exposure to be below 20 µg/m3.

Figure 4-2 PM2.5 population weighted mean concentration in 2017 vs 2020 exposure targets
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158
159

World Health Organisation (2018) Air pollution: key facts
Directive 2008/50/EC on ambient air quality and cleaner air for Europe
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4.1.2 Urban Population exposure to air pollution by
particulate matter PM10

Larger PM (PM10) is also governed by the Ambient Air Quality
Directive (2008/50/EC) and requires Member States to achieve
an annual mean concentration below 40 µg/m3. All countries that
reported data have an annual average concentration below the
EU limit. However, the WHO guideline is set at 20 µg/m3 and only
half of the EU28 currently comply with this target. The health
impacts are similar to those associated with PM2.5 and have been
linked to cardiovascular and respiratory disease. In addition to
those discussed above PM10 has also been linked to irritations of
the airways, coughing or difficulty breathing, aggravated asthma,
irregular heartbeat and nonfatal heart attacks160.

a n d

G r e e n

E c o n o m y

2 0 2 0

Figure 4-3 shows the population weighted average concentrations
of PM10 across the EU, and also shows EU limits and WHO
guidelines. As for PM2.5, the country with the highest PM10
concentration is Bulgaria (37.3 µg/m3) and Finland has the lowest
(10 µg/m3). Data is missing for annual mean concentrations in
Malta, and data for Greece is taken from 2016. As with the
PM2.5 analysis, the EU average exposure, has been weighted to
take in to account the difference in population between different
countries, however this excludes Malta161.

Figure 4-3 Population weighted annual mean concentration of PM10
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The Ambient Air Quality Directive sets an annual mean
concentration of 40µg/m3, while the WHO sets more stringent
guidelines of 20 µg/m 3 .The average changes in PM 10
concentrations observed across the EU also mirror those
observed for PM2.5 emissions. In 2017 the average annual mean
concentration was 22.7 µg/m3, this has decreased from 25 µg/
m3 in 2009. While the 2017 concentration complies with the EU
limit value, it is still in excess of the WHO recommended limit.
While no Member State reported an annual mean exposure above
the EU limit, data for some monitoring stations for 2015 showed
some exceedances. The EEA’s Air Quality in Europe report162
provides information on annual mean PM10 concentrations

across Europe, highlighting monitoring stations where the annual
mean exceeds the 40µg/m3 EU limit. Countries where multiple
monitoring stations have reported concentrations above the daily
limit include Italy, Poland and Bulgaria, while the majority of
other large economies (including Germany, Spain, France and the
UK show monitoring stations with daily concentrations between
20-40µg/m3.
Every country except Luxembourg has shown a decrease in
average concentrations between 2009 and 2017 with 50%
of Member States reporting a 10% to 22% reduction and an
average reduction of 18.4% (weighted) reduction across the EU.

United States Environmental Production Agency: Health and Environmental Effects of Particulate Matter (PM)
Information on Malta was not available from the source
162
EEA (2017) Air quality in Europe
160
161
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4.1.3 Urban population exposed to PM10 concentrations
exceeding the daily limit value (50 µg/m3 on more than
35 days in a year)
In addition to the annual average concentration limit for PM10,
the Ambient Air Quality Directive also stipulates that the average
daily concentration in an urban area cannot exceed 50 µg/m3,
on more than 35 days in a given year. This analysis looks at
the proportion of the urban population that is exposed to more
than 35 days where the concentration exceeds the 50 µg/m3
limit. Tracking the population that exceeds the EU daily limit is
important as epidemiological studies have reported significant
associations between long term exposure to increased ambient
PM concentrations and increased morbidity and (premature)
mortality163.
As with the analysis of exposure to PM10 in the EU, the results
vary significantly between Member States, from 0% of the urban
population to 100% exposed to concentrations above the limit
for more than 35 days in a year. In 2017, 17% of people living in
urban areas across Europe were exposed to PM10 concentrations
exceeding the daily limit (50µg/m3) for more than 35 days
throughout the year. This EU wide exposure has fluctuated
significantly over the past 10 years. At its peak, in 2011, almost
30% of urban populations exceeded 35 days a year whereas in
2016 that number declined to just under 13%.
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Some of this decline will be linked to ongoing reductions in
emissions of PM10 in and around urban areas e.g. reduced and/or
cleaner burning of solid fuels in power plants and industry close
to urban areas, reduced solid fuel burning or use of cleaner fuels
in domestic households. However, it should be borne in mind that
the data can be significantly influenced by three factors. The first
is the weather which can lead to high variability in PM emissions
between years, particularly summer heatwaves and temperature
inversions in the winter. Secondly, data from monitoring stations
is not reported for instances where the daily limit is reached but
on fewer than 35 days or when the concentration is just below
50µg/m3. Therefore, there may be instances of high levels of
pollution that are not recorded164. Finally, data are only collected
for cities covered by monitoring stations. These can be limited in
number for some cities (and, for smaller Member States, for the
entire country). Therefore, for some cities, data may not give a
true picture of wider air pollution across urban areas.
Overall, between 2008 and 2011 there was an increase in the
percentage of the EU urban population that was exposed to more
than 35 days above the daily limit, however between 2011 and
2017 this reduced by 42%.
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Figure 4-4 Percentage of urban population exposed to PM10 concentrations exceeding the daily limit value on more than 35
days in a year (2017)

Percentage of urban population exposed

EU 28 weighted average

Source: Eurostat, Urban population exposure to air pollution by particulate matter (T2020_RN210)

163
164

EEA: Exceedance of air quality standards in urban areas
European Commission (2015) EU Resource Efficiency Scoreboard 2015
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In 2017, the EEA’s Air Quality in Europe report165 highlighted
failures to achieve EU targets on particulate matter.
Concentrations of PM10 above the daily limited were registered in
19% of all reporting monitoring stations in 20 different Member
States, compared to PM2.5 where only 6% of reporting stations
registered concentrations above the limit.
The Air Quality in Europe report also gives information on
significant areas where the mean concentration of PM10
exceeded 40µg/m3. These were recorded at a number of
individual monitoring stations which appeared to be clustered in
three Member States: Italy, Poland and Bulgaria166. No specific
explanation was provided for this, however it is likely to be linked
to older coal-fired power plants near to urban centres and use of
solid fuels for domestic heating167.
In 2017 between 61% and 81% of the EU’s urban population
was exposed to higher concentrations than those recommended
by the WHO guidelines (20µg/m3 for at least one day per year)168.
There are some limitations to the urban concentration data that
need to be highlighted: firstly, weather can have a significant
impact on the concentrations of particulate matter, such as
temperature inversions in the winter and heatwaves in the
summer. These can significantly skew the results year on year.
Data are not included for urban areas where pollutant levels are
very high but do not exceed the 35 day threshold. Finally, the
number of monitoring stations in urban areas are increasing year
on year, which can influence the data collected.169
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4.1.4 Air emissions by industry
Industry accounts for approximately half of all CO2 emissions,
40% of PM10 emissions and 75% of all SOx emissions from land
based sources across Europe (in 2016) whilst also providing a
major source of jobs within the European Union170. Given the
health impacts associated with these emissions, particularly
those caused by heavy metals (75% of which are emitted by
industry and have been shown to cause cancer and developmental
problems in foetuses and children)171, cleaning up emissions from
industry is vital whilst ensuring a clean, growing economy.
Figure 4-5 shows the change in industry Gross Value Added
(GVA) and emissions to air between 2007 and 2016 (presented
relative to 2007)172. The figure shows that GVA has increased
by almost 30% over the period while emissions of all pollutants
decreased by between 22% and 76%, indicating an absolute
decoupling. The figure reveals that a significant proportion of
the emissions reduction occurred during the first two years,
with an ongoing but less significant reduction in emissions since
2009. GVA also decreased slightly (2%) between 2007 and 2009
linked to the economic crisis. Figure 4-5 shows that there has
been a decoupling of industrial growth and emissions of six key
pollutants since 2009. Between 2007-2009 (when industry
GVA dropped slightly), emissions reduced on average 17% per
year. However, between 2009-2016, this slowed to 4% per year.
Furthermore, between 51% and 87% (pollutant depending) of
all emissions reduction that occurred took place within the first
two years.
A significant proportion of the emissions accounted for in Figure
4-5 come from large combustion plants (LCPs), which include
power plants, large refineries and chemical and steelworks. While
LCPs in Europe have improved their environmental performance
significantly over the last decade (dust emissions have reduced
by 80% and SO2 by 78% since 2004)173. They still account for a
significant proportion of all emissions in 2016. In 2016 69% of
all NOx emissions, 81% of SOx emissions and 59% of all PM10
emission emitted from all of industry came from the energy
supply, chemical and iron and steel sectors. This highlights how
significant a role reducing emissions from LCP need to play in
reducing emissions from industry as a whole.

EEA (2017) Air quality in Europe
EEA (2018) Air quality in Europe
167
EEA (2018) Air quality in Europe
168
WHO (2005) WHO Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulphur dioxide
169
European Commission (2015) EU Resource Efficiency Scoreboard 2015
170
EEA: Industrial pollution in Europe
171
Heavy metals in particular are linked to a number of acute and chronic illnesses, including cancer. See: Jarup, L., Hazards of heavy metal
contamination
172
Also see fig 4-6 for a breakdown on industries included. Data is collected from the EEA’s E-PRTR and Greenhouse Gas Inventory
173
EEA: Emissions of air pollutants from large combustion plants
165
166
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The EU Industrial Policy Strategy174 states that the EU seeks a
growing, low-carbon industry based on a circular flow of materials,
where industry grows using less resources over time, in turn
reducing pollution175. The growth of GVA between 2007 and 2016,
along with the reduction in emissions of air pollutants, suggests
that this is occurring. The observed reduction in emissions is
likely due to several complementary reasons including increased
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regulation (such as the EU Emissions Trading System176 and the
Industrial Emissions Directive177, the increased use of BATs- Best
Available Techniques to control emissions), improvements in
energy efficiency, utilisation of cleaner technologies, and, in some
instances, the relocation of very heavily polluting industries (such
as textiles or metal production) outside of the European Union178.

Figure 4-5 Industry GVA and emissions to Air, indexed to 2007179
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Figure 4-5 shows the contributions that different sectors made
to the emissions of eight different pollutants in 2016. The figure
reveals that industry was responsible for more than half of all
anthropogenic emissions to air for all pollutants, except NOx
(responsible for 28%) and PM10 (responsible for 40%). More

specifically, the iron and steel, and non-ferrous metal production
sectors were significant contributors to emissions of heavy
metals (33%), chemical manufacturing was responsible for 17%
of all PM10 emissions and 40% of NMVOC emissions came from
‘other manufacturing’.

Communication from the Commission to the European Parliament, The European Council, The European Economic and Social Committee, The
Committee of the Regions and the European Investment Bank (2017) Investing in a smart, innovative and sustainable Industry: A renewed EU
Industrial Policy Strategy
175
EEA: Industrial pollution in Europe
176
Directive 2003/87/EC establishing a system for greenhouse gas emissions allowance trading within the Union.
177
Directive 2010/75 on industrial emissions (integrated pollution prevention and control)
178
EEA: Industrial pollution in Europe
179
EEA: Industrial pollution in Europe
174
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Figure 4-6 highlights the overall role that reducing emissions
from industry must play in tackling overarching concerns about
air pollution and in meeting the EU’s air quality targets. The
emissions from industry show the importance and impact of EU
policies such as the Industrial Policy Strategy and the Industrial
Emissions Directive. Since these emissions results were recorded
in 2016, new BAT (Best Available Technique) Reference (BREF)
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documents and associated BAT Conclusions setting mandatory
emission standards have been introduced under the IED to further
reduce emissions from industry, such as the Large Combustion
Plant BREF (2017) which targets all combustion plant greater
than 50MWth across the EU. A number of other BREFs have also
been adopted or are under development so further reductions
will be realised as they are implemented in practice.

Figure 4-6 Emissions to air as a proportion of EEA-33 total (2016)
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4.2 Noise
4.2.1 Exposure to noise
Environmental noise exposure is an important public health risk. It
has a large impact on both physical and mental health and wellbeing. Some of the key health outcomes can be viewed below.180
Critical health outcomes:

Important health outcomes:

Cardiovascular disease

Adverse birth outcomes

Annoyance181

Quality of life, well-being and mental health

Effects on sleep

Metabolic outcomes

Cognitive impairment
Hearing impairment and tinnitus

The EU’s Environment Action Programmes (EAPs) have set out
to ensure that people are not exposed to noise levels which
endanger their health and the quality of life. The most recent 7th
EAP includes the following goal, that “noise pollution in the Union
has significantly decreased, moving closer to WHO recommended
levels”182 by 2020. Though not specifically addressed in the
SDGs, noise pollution is an obstacle to SDG3 (on health and
well-being) and SDG11 (on sustainable cities). The EU monitors

for perceived overexposure to noise per household in its Eurostat
SDG indicators.183
WHO has provided a set of guidelines184 which provide
recommendations for protecting human health from exposure
to environmental noise. They utilise common European indicators
for noise pollution, principally Lden and Lnight, which are measured
in decibels (dB). These compose the following elements:

Lden

Lday-Levening-Lnight-weighted sound pressure level as defined by ISO185

Lday

Equivalent continuous sound pressure level when the reference time interval is the day217

Levening

Equivalent continuous sound pressure level when the reference time interval is the evening217

Lnight

Equivalent continuous sound pressure level when the reference time interval is the night217

The WHO guidelines recommend limiting the exposure of
individuals to certain levels of noise pollution by noise source.
This is 53 dB (Lden) and 45 (Lnight), for road traffic; 54 dB (Lden)
44 dB (Lnight), for railway noise; 45 dB (Lden) and 40 (Lnight), from
aircraft noise; and 45 dB (Lden), for wind turbine noise.186 The
Environmental Noise Directive (END) – the main EU instrument
for tackling land-based noise pollution – provides a maximum

limits of (Lden) ≥ 55 dB and (Lnight) ≥ 50 dB. Exposure to noise
above these levels is associated with adverse health effects. The
values of this indicator are estimated by EU Member States who
under the END have to create noise maps for all major roads,
railways, airports and urban areas. They can then estimate how
many citizens are effected by average Lden and Lnight exceedances
(see Figure 4-7 and Figure 4-8).187

WHO (2018) Environmental Noise Guidelines.
Noise annoyance refers to the sensation of displeasure, nuisance, disturbance or irritation. For the WHO guidelines this refers to long-term noise
annoyance. See WHO (2018) Environmental Noise Guidelines.
182
European Commission (2014) Decision No 1386/2013/EU.
183
Eurostat (2019) SDG3 ‘Good health and well-being’.
184
WHO (2018) Environmental Noise Guidelines.
185
ISO (2016) ISO 1996-1:2016 Acoustics, sections 3.6.
186
WHO (2018) Environmental Noise Guidelines.
187
EEA (2018) Environmental Noise.
180
181
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Figure 4-7 compares the number of individuals exposed to
excessive noise pollution levels in 2012, by the source of the
noise and comparing inside and outside urban areas. This
highlights that most people are affected in urban areas by
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road noise pollution (both for day and night). Majors roads also
expose the most people outside of urban areas to excessive
noise-pollution levels (both for day and night). Railway, airport
and industry noise levels effect far fewer individuals than roads.

Figure 4-7 Number of people exposed to excessive noise pollution by noise source (2012)
80.00

Millions of people affected

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Roads

Railways

Airports

Industry

Major roads

Major
railways

Inside urban area (Lden) ≥ 55dB

Inside urban area (Lnight) ≥ 50dB

Outside urban area (Lden) ≥ 55dB

Outside urban area (Lnight) ≥ 50dB
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Figure 4-8 outlines, per EU Member State (and the EU-28
average), the percentage of the population which was exposed
to high average road-noise levels within urban areas in 2012. The
Member States with the highest percentage are Cyprus, Belgium,
Bulgaria and Latvia. Only 12 of the 28 Member States have fewer
than 50% of their population exposed to exceedingly high-levels
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of noise-pollution. Across the whole of the EU, 41% are exposed
to high levels of noise-pollution. Within this most (15% and 12%)
are exposed to 55-59 dB and 60-64 dB respectively. Less than
1% of the EU are on average (Lden) exposed to > 75 dB of noise.
Italy has the highest percentage of its population exposed to this
extremely high level of noise pollution (4%).

Figure 4-8 Percentage of population exposed to high annual average road-noise levels (Lden) within urban areas (2012).
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Eurostat also reports on the percentage of the population living
in households that perceive they suffer from noise pollution.
This is displayed in Figure 4 9. On average, the share of the
EU population reported as suffering from noise has decreased
steadily. The countries with the highest perceived population
suffering from noise in 2017 are Germany, the Netherlands and
Malta. Interestingly compared with measured urban area noise
pollution exposure, both Malta and Germany were the least

exposed compared with other Member States. The data generally
shows a much smaller exposure is perceived than that which is
measured in urban areas (see Figure 4 8). This could be due to
numerous reasons, including a lack of reporting the disturbance
of noise, a lack of knowledge of what level of noise is seen
as unhealthy, or a tolerance to noise levels, among others. As
such any trends should not be directly correlated with an actual
decrease in environmental noise experienced by households.
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Figure 4-9 Population living in households considering that they suffer from noise (2013, 2015, 2017)
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4.3 Chemicals
4.3.1 Consumption of chemicals by hazardousness
Achieving the environmentally sound management of chemicals
and all wastes to minimise adverse human and environmental
impacts is one of the SDG12 targets of (sustainable consumption
and production). The EU’s 7th EAP states that such health and
environmental impacts must be assessed and minimised by 2020.188
The main EU regulations to achieve this goal are the Classification,
Labelling and Packaging (CLP)189 and the Registration, Evaluation,
Authorisation and restriction of Chemicals (REACH)190 directives. Both
EU citizens and the environment are still exposed to hazardous
chemicals. Between 1950 and 2000, the global production of
chemicals increased 50 times. There is a growing understanding of
the risks posed by chemicals, but still not enough to be certain that
all the chemicals we are commonly exposed to are safe. Certain
harmful chemicals may cause respiratory and cardiovascular

diseases, allergies and cancer; or disrupt natural ecosystems. Not all
chemicals have immediate impacts so exposure must be monitored
over longer periods and ideally a reduced consumption should be
achieved.191
Eurostat provides data on both the production and consumption
of chemicals as an EU aggregate. The consumption volume is
calculated by adding the net imports (imports minus exports) with
the production volume of chemicals in the EU. It assumes that
reduced EU consumption will equate to lower risks of direct/harmful
exposure.192 193 Nevertheless is does show that a substitution of
hazardous chemicals is not yet taking place in the EU. This is shown
in the percentage of hazardous chemicals in both production and
consumption which has remained overall unchanged over the year.

Figure 4-10 Consumption of chemicals that are hazardous to health and the environment, EU (2004-2017)
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European Commission (2014) Decision No 1386/2013/EU.
Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances and mixtures.
190
Regulation (EC) No 1907/2006 Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
191
EEA (2017) Chemicals in Europe: understanding impacts on human health and the environment.
192
A limitation of this indicator is how accurately is assesses real exposure to chemical types. It does not take into account multiple chemical exposures
or of certain developmental toxicities (endocrine disruption, neurotoxicity, immunotoxicity and nanomaterials) which are not addressed in the CLP
regulation. It does not factor in recycled old materials that may include toxic chemicals that have since been prohibited. Finally it does not factor
in external exposures (via air, water and products) of chemicals made from foreign production. It therefore makes it difficult to draw concrete
conclusions on current EU exposures and subsequent human health and environmental impacts.
193
EEA (2018) Consumption of hazardous chemicals.
188
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Figure 4-11 shows that the landscape for hazardous chemicals
for the environment is varied. Moderate and severe chronic
hazards have decreased significantly (17% and 66% between
2004 and 2017 respectively). Furthermore, chronic hazards have
been stable at a low, near-zero, level. These represent positive
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trends. However, the consumption of both significant chronic and
acute hazardous chemicals has stabilised, with a few fluctuations.
This is more worrying for the former where 26.3 million tonnes
were in circulation in the EU market in 2017.

Figure 4-11 Consumption of chemicals that are hazardous to the environment by toxicity class, EU (2004-2017)
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Source: Eurostat (2019) Production and consumption of chemicals by hazard class.
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Most of the chemicals hazardous for human health are being
consumed in smaller amounts, over time (see Figure 4 12). This is
particularly the case for CMR, chronic toxic and moderate hazards.
The former has seen a 14.4 million tonne (34%) decrease in
consumption between 2004 and 2017. For chronic toxic and
moderate hazards, consumption has decreased by 8.6 million
tonnes (37%) and 7.9 million tonnes (11%) between 2004 and
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2017. Toxic health hazards have seen only a minor decrease
between the same time. Very toxic chemicals for human health is
the only category that saw an increase in consumption between
2004 and 2017. Having seen a larger increase in consumption
between 2004 and 2007, a slump during the economic crisis
and a steady increase after 2011, it seems its trend of increased
consumption may continue after 2017.

Figure 4-12 Consumption of chemicals that are hazardous to the health by toxicity class, EU (2004-2017)
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05
Addressing systemic challenges
It is important to address three important
sectors that have significant and cross cutting
environmental impacts. Reducing the impacts of
the food that we eat, the energy consumed in our

homes and the transport system will improve
the environment and also offers opportunities
for Europe to innovate and protect and create
employment.
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The following indicators are included in this section:
Daily calorie supply by source – Food production is resource
intensive, with meat production being more intensive than
vegetable production. Excess calorie consumption leads to
obesity which brings multiple health problems;
Final energy consumption in households by fuel –
Energy used to heat and light buildings is a major source
of GHG emissions. Reducing the amount of energy used
and switching to less carbon intensive sources will help
address this;
Average CO2 emissions per km from new passenger cars
– Transport is a major source of GHGs and air pollution.
Improving the efficiency of vehicles and switching to electric
vehicles will reduce this;

•
•
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emissions from transport – Emissions from
• Pollutant
transport have negative impacts on human health;
split of passenger transport - Public transport such
• Modal
as trains, buses and coaches emit significantly less CO per
2

•

passenger km than cars; and
Modal split of freight transport - Transporting goods via road
is significantly more carbon intensive than transportation via
rail or waterway.

•

5.1 Addressing food systems
5.1.1 Daily calorie supply per capita by source
Food production is a resource-intensive process that
impacts water, land use and biodiversity, and generates GHG
emissions. Overall, food and drink contribute to over 36% of
the environmental impact of all European consumption. For
eutrophication, the contribution of food and drink can be as high
as 60%.194 Research also suggests that agriculture is responsible
for 60% of the loss of global terrestrial biodiversity.195 Many

studies have shown that plant based food products have a lower
environmental footprint than meat and dairy products.196 197 198
The amount and source of food calories supplied across the EU is a
useful indicator of food productivity, consumption and sustainability.
This indicator (see Figure 5-1) provides the daily calorie supply from
plant and animal products per capita in 2005 (lighter colours on
the left) and in 2016 (darker colours on the right).
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Figure 5-1 Daily calorie supply per capita by source, 2005 and 2016
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Source: Eurostat Daily calorie supply per capita by source (T2020_RK100)

European Commission (2006) Environmental Impact of Products (EIPRO) Analysis of the life cycle environmental impacts related to the final
consumption of the EU-25.
195
Planbureau voor de Leefomgeving (2013) De macht van het menu. Opgaven en kansen voor duurzaam en gezond voedsel (The power of the Menu).
196
Jungbluth et al. (2012) Environmental impacts of food consumption and its reduction potentials. Paper at 8th Int. Conference on LCA in the AgriFood Sector.
197
Slezak, M. (2014) Going vegetarian halves CO2 emissions from your food, New Scientist.
198
Poore, J. and Nemecek, T. (2018) Reducing food’s environmental impacts through producers and consumers. Science, 360:6392, pp. 987-992.
194
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The total daily calorie availability across the EU increased
very slightly between 2005 and 2016 from 3,409 to 3,432
kcal per capita (+0.7%). This is at least 30% higher than the
2,000 – 2,600 kcal average daily energy intake requirement set
by the European Food Standards Agency for adults (aged between
30 and 59).199 The amount of food available to Europeans ranges
across Member States from 2,686 kilocalories (kcal) per day in
Cyprus to 3,754 kcal per day in Austria. This suggests that too much
food is being produced and supplied throughout Europe.
In the EU 30% of the calories supplied come from animal products.
Between 2005 and 2016, the balance of supply between plant
and animal products changed, with slightly more plant products
and slightly less meat products being produced. Throughout the
EU28, the aggregate supply of plant products increased by just 1 %
between 2005 and 2016. At the Member State level, four countries
increased the availability of plant products by between 5% and 9%
(Cyprus, the Netherlands, Ireland, Romania and Slovenia), while nine
countries saw rises of between 5% and 20% in the availability
of animal products (Germany, Poland, Malta, Finland, Estonia,
Latvia, Croatia, Slovakia and Bulgaria). Another four countries saw
a decrease in their overall availability of animal products between
10% and 16% (Ireland, Greece, Denmark, Slovenia).
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The demand and subsequent supply of food is mainly driven by
population growth and lifestyle changes. Over the last 60 years,
the population in Europe has grown by approximately 21% to
around 513 million in 2018 (EU28) and is projected to peak at 528
million in around 2050.200 Globally, the rate of population growth
is decreasing, but total population size is still projected to increase
from 7 billion today to nearly 10 billion by around 2050.201
This, combined with a global trend of increasing meat consumption
(which is more resource intensive to produce than vegetables), could
substantially increase global demand for agricultural production,
putting additional pressure on European and global ecosystems
as well as increasing GHG emissions. The EU wishes to make the
production and consumption of food more sustainable, and to halve
the disposal of edible food waste in the EU by 2030.202 In the
EU, nearly 90 million tonnes of food (or 180 kg per capita) are
wasted, much of it suitable for human consumption.203 The EU 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
and the daily calorie supply per capita indicator – matched with
additional information on consumption, energy requirement and
under-nourishment – have the potential to fulfil this role.

5.2 Improving buildings
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EFSA (2013) Scientific Opinion on Dietary Reference Values for Energy, EFSA-Q-2008-465.
Eurostat (2019) Population Projections.
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UN (2019) World Population Prospects: Highlights.
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European Commission (2019) Preventing food waste, promoting Circular Economy.
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EEA (2014) Signals 2014: Well-being and the environment.
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This indicator measures the total energy
consumed by households as final users,
expressed in thousand tonnes of oil
equivalent. It is broken down by different
fuel types, i.e. solid fuels, oil products, gas,
electricity, derived heat and renewable
sources. Most energy used by households
is for heating, which means that the data
are heavily influenced by the weather,
especially how cold the winter is that year.
Household energy consumption accounts
for % of total energy consumption in
Europe, so if Europe is to meet its current
and future goals to reduce greenhouse
gas emissions, the amount of fossil fuels
used in households will need to decrease.

Figure 5-2 Final Energy Consumption by Households
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5.2.1 Final energy consumption in
households by fuel – petroleum
products
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this high share is related to the widespread use of natural gas.
In Scandinavian countries the direct use of fossils in households
is very low. This is related to the fact that these countries use
a combination of biomass and electric heating systems (mostly
boilers) for heating purposes. The use of district heating (which
often still use fossil fuels) is more common in these countries.

In the period 2000-2016, the energy consumption profile of
households changed significantly. Although the direct use of
fossil fuels is still dominant, the use of oil and coal for heating
households has been declining steadily since the 1990s. The
declining use of oil has been compensated in part by an increased
use of natural gas, but also by an increasing role for electricity
and renewables. In the period 2000-2016 the absolute level of
energy consumption in households declined by 2.1%, while the
total EU population grew substantially. This means that energy
efficiency improvements have outpaced population growth.

A common objective in many national and European energy
policies is to shift away from the direct use of fossil fuels in
favour of electricity to heat homes and the water that they use
for washing. This is based on the assumption that the trend
towards decarbonising the electricity supply, e.g. an increased
share for renewable sources as opposed to fossil fuel sources,
will continue. The chart above shows that between 2010 and
2016 the percentage of fossil fuels used in households in the
EU 28 decreased from 56% to 52%.

At the Member State level, there are large differences in
the residential energy mix. Around half of the energy use in
households is still direct use of fossil fuels. Looking at north
western Europe, we see that the fossil fuel use is substantially
above the EU average. In the countries around the North Sea

Share of direct fossil fuel use
in energy mix households (%)

Figure 5-3 Member State Final Energy Consumption by Households
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Source: Own elaboration based on Eurostat Simplified energy balances - annual data (nrg_100a)
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5.3 Ensuring efficient mobility
The transport sector plays a key role in life within the EU, providing us
with ways to get to work, transport goods, go on holiday and many
other activities. The car is by far the most popular mode of transport
in Europe. However, this popularity comes with environmental costs,
which include emissions of GHGs and other air pollutants, the
continuing expansion of road infrastructure and the use of finite
energy resources for fuel. Given transports integral role now and in
the future, it is essential that transportation and mobility becomes
as efficient as possible to allow us to continue to get around without
damaging the environment and human health in the process.

With over 27% of all greenhouse gas emissions in the EU
coming from transport the importance of efficient mobility is
clear. The EU transport sector net emissions in 2016 were the
highest since 2009. Road transport provides over 73% of total
greenhouse emissions from the transport sector, which highlights
the importance of policy concerns around vehicle emissions,
incentivising higher levels of public transport use and the use of
rail and waterways in freight transport.

5.3.1 Average CO2 emissions from new passenger cars (per km)
Figure 5-4 EU average CO2 emissions for new passenger cars (gCO2/km)
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Source: EEA Average carbon dioxide emissions from new passenger cars

This indicator shows the EU average of the grams of carbon
dioxide emitted per km for new vehicle between 2007 and
2017. The graph also shows the 2015 and 2020 new vehicle
CO2 emission targets (130g and 95g respectively). The EU has
set these emissions targets for new cars of 130 g CO2/km by
2015 and has recently set a new target of 95 g CO2/km for 2021.
Between 2007 and 2017 CO2 emissions from new passenger
cars fell by 25%. The general trend shows that emissions from
new vehicles fell steadily during the period eventually plateauing
in 2015 with a slight increase in average emissions between

204

2016 and 2017 (stemming from increased emissions from diesel
vehicles). One potential explanation for some of the observed
increase is the introduction of Worldwide Harmonised Light
Vehicle Testing Procedure (WLTP) which was released in 2015
to replace the New European Driving Cycle (NEDC)204. The NEDC
has been shown to increasingly underestimate CO2 emissions
from passenger cars which may partially account for the decline
in figure 5-4 although to what extent is unclear. A more accurate
emissions testing procedure for new vehicles could also explain
the observed increase between 2016 and 2017.

United Nations Economic Commission for Europe (2012) Worldwide harmonized Light vehicle Test Procedure (WLTP)
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The average emissions reached the 2015 target by 2013, partly
due to the introduction of the emissions regulation (Regulation
(EC) No 443/2009) which sped up the rate of improvement.
However, this does not necessarily mean that all vehicles
produced in that year met the target. In 2013, average CO2
emissions fell to 126.7g per km, two years ahead of the 2015
target of 130 gCO2 by 2025. However, if we continue the trend,
assuming the same reduction observed over the previous 10
years, average vehicle emissions will not reach their 2020 target.
Assuming a 2.5% annual reduction in CO2, in 2020, the average
passenger car will emit 110 gCO2/km, significantly more than
the 95 gCO2 target. In recent years (since 2015) we have seen a
plateauing of emissions reduction, with the average emissions
increasing in 2017.
Average emissions from petrol and diesel cars follow the same
trend, with petrol having consistently higher CO2 emissions,
however emissions from both fuel types have reduced by
approximately 25%. The only divergence we see is a slight
increase in emissions from diesel passenger cars (116.8 gCO2
in 2016 compared to 117.9 gCO2 in 2017, which is reflected in
the total figures) whereas petrol cars stay steady (121.7 gCO2
vs 121.6 gCO2).
The European Commission has also sought to maximise the
potential reductions in emissions reductions and air quality
improvements by changing testing procedures. In 2015

205
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implementing measures to introduce real driving emissions (RDE)
tests for air pollutant emissions by diesel cars were approved by
the EU. The RDE test procedure was approved in May while the
‘not to exceed’ limits and their application dates were approved
by the relevant regulatory committee (TCMV) in October. These
requirements have brought about sizeable environmental
improvements from the 2015 situation but will need continued
support by other local measures to improve air quality and bring
it in line with existing EU standards.
In addition to these two policy areas, the 10 goals set by the
European Commission White Paper on Transport (EC, 2011)205
are expected to lead to the future introduction of new EU policies
to increase the efficiency of Europe’s transport sector. The main
target of the White Paper is to reduce greenhouse gas emissions
by 60% compared with 1990 levels, by 2050. A key assumption
in the White Paper is that technologies that contribute to
lower greenhouse gas emissions, such as the electrification of
road transport and development of sustainable fuels, will be
increasingly available, especially after 2030. More recently, the
European Commission has also published a ‘European Strategy
for Low-Emission Mobility’ (EC, 2016a) that identifies three
priority areas for action:
1. [Further] increasing the efficiency of the transport system;
2. Speeding up the deployment of low-emission alternative
energy for transport; and
3. Moving towards zero-emission vehicles.

EC, 2011, White Paper ‘Roadmap to a Single European Transport Area — Towards a competitive and resource efficient transport system’
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5.3.2 Pollutant emissions from transport (NOX, NMVOC,
PM10)
The National Emissions Ceiling Directive (NECD, 2016/2284/EU)
sets emission reduction commitment for five main air pollutants
including NOX, NMVOC and PM2.5. The updated Directive sets
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country specific reduction targets compared against 2005 as
a base year, for emissions from road transport and calculated
based on the total fuel sold. The targets are phased, with the
first to be met between 2020 and 2029, and a stricter target to
be met from 2030206.

Figure 5-5 NOX emissions (all emissions relative to 100 in 2000)
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Figure 5-6 NMVOC emissions (all emissions relative to 100 in 2000)
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Figure 5-7
350PM10 Emissions (all emissions relative to 100 in 2000)
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Source: EEA Air Quality in Europe

This indicator looks at the emissions of three pollutants: Nitrogen
Oxides, Non-methane volatile organic compounds, and PM10
across all 28 Member States for the years 2014-2016. The
pollutants are significant due to their impacts on human health. In
2012 emissions of Nitrogen Dioxide were responsible for 72,000
206
207

premature deaths, while PM2.5 emissions were responsible for
over 400,000 deaths207. Increased levels of PM10 have been linked
to heart attacks, irregular heartbeat and asthma. Non-metallic
Volatile Organic Compounds have been proven to be carcinogenic.

Directive (EU) 2016/2284 on the reduction of national emissions of certain atmospheric pollutants
EEA (2015) Air quality in Europe
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Figure 5-8 shows how the emissions of NOX, NMVOC and PM10
have changed since 2000 (which all numbers are indexed to). As
observed NOX and PM10 emissions have reduced by approximately
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40%, which NMVOC emissions have reduced by almost 80%. More
detailed descriptions of the emissions reduction that has occurred
is given below for each of the respective pollutants.

Figure 5-8 Emissions over time
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Source: EEA Air Quality in Europe

All emissions are reported indexed to 100 in the year 2000, hence
the graph shows how the emission levels have changed since
then. The results show that NOX has reduced in the vast majority
of Member States. The only countries where NOX emissions
have increased is Poland, where NOX emissions exceeded 100 in
2016 and Romania. Between 2014 and 2016 NOX values ranged
between 39.2 and 137.7. In 2016 the average NOX emissions
value was 64.5, this corelates to a 35.5% reduction in NOX
emissions since 2000 across the EU. While the results show
that NOX emissions have fallen significantly since 2000, this is
not reflected in all the figures from 2014-2016, with several
countries reporting higher NOX emissions in 2016 compared to
2014 (such as: Bulgaria, Ireland and Poland). Nevertheless, there
was, on average, a 5% decrease in NOx emissions between 2014
and 2016 across all Member States.
In the emissions of NMVOC, further similarities are observed,
particularly regarding Romania, who’s NMVOC emissions are
consistently (across the 3 years shown) higher than those
reported in 2000. Malta’s 2016 emissions exceeded those

reported in 2000, although their 2014 and 2015 emissions
showed slight reductions. Between, 2014 and 2016 changes in
emissions ranged between 89.3% reduction in NMVOC emissions
to a 29.8% increase. In 2016 the average emission level was
31.9, corresponding to a 68.1% decrease in emissions. Removing
Malta and Romania who are the two most significant outliers, a
75.5% reduction in NMVOC emissions can be discerned in 2016.
Although less quantifiable, comparing the reduction in NOX and
NMVOC emissions across Member States indicates that countries
that significantly reduced their NOX emissions, were also those
who reduced their emissions of NMVOC the most.
The emissions reduction observed for PM10 is much less
pronounced than that observed for NOX and NMVOC. While there
has been, on average, a 19% reduction in PM10 emissions since
2000, several countries emissions have increased, including
Bulgaria, Lithuania, Poland and Slovenia. Most significantly, PM10
emissions in Romania have almost tripled since 2000.
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Member States that observe the greatest change in emissions
levels for one pollutant tend to also do the same for other
pollutants. For example, Luxembourg consistently ranked as
having some of the largest emissions reduction across all three
pollutants and Romania continuously showed the greatest
increase in emissions levels since 2000 across the three
pollutants (in Romania this stems from the significant use of
coal in domestic heating as well as the transport sector). While
the exact amount of emissions varied, the direction and the
magnitude of the increase or decrease of the emissions was
generally consistent across the pollutants analysed here.
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This similar downward trend is very positive because the
reductions have been achieved despite little change in the
amount of road use and an increase in the number of diesel
engine vehicles since 1990 (diesel engines generally emit more of
these types of pollutants per km than their gasoline equivalents,
particularly black carbon (a source of PM) and nitrogen dioxide
(NO2)). However, where member states have seen an increase in
ownership of private cars (most likely diesel) there have been
increasing emissions from this source.

Figure 5-9 SOX emissions from transport in the EU: 2008 – 2017 (tonnes)
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Source: Eurostat, Air pollutants by source sector

Further data provided under the Convention of Long-range
Transboundary Air Pollution shows total emissions of SO2 within
the transport sector have decreased by over 55% between 2008
and 2017. However, total emission of SO2 in 2017 were slightly
higher than their lowest recorded value in 2015. This same trend
is not observed in the three pollutants previously discussed
(although information on 2017 is not provided so we cannot
say for certain that this does not occur). The observed increase
is primarily from non-road transport emissions, EU air passenger
transport grew by over 13% between 2015 and 2017208 which
could account for this increase in SO2 emissions.

208

European Commission (2019) Air transport of passengers

Overall the success in curbing vehicle emissions is the result
of several factors as outlined below. Member states which
have been best able to implement and enforce these whilst
acknowledging the impact of growing car fleets have seen the
biggest benefits in reduced pollutant emissions.
1. tighter EU emission standards for new road vehicles;
2. improvements in fuel quality driven by EU fuel quality
directives;
3. tighter regulations controlling emissions from new railway
locomotive diesel engines and limiting the sulphur content of
marine fuels.
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5.3.3 Modal split of passenger transport – passenger cars
Understanding the modal split between the use of private vehicles
and public transport is key to understanding the EU’s approach
to tackling climate change. Public transport such as trains, buses
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and coaches emit significantly less CO2 per passenger km than
cars. Shifting the modal split in favour of various forms of public
transport is therefore an important aspect of the European Union
meeting its climate change targets.

Figure 5-10 Percentage Modal Split (2016)
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Source: Eurostat, Modal split of passenger transport[tran_hv_psmod]

This indicator shows the modal split of passenger transport
throughout the European Union in 2016, the modal split is
accessed by looking at the passenger kilometres travelled via cars,
trains and buses/coaches. Across all 28 countries the vast majority
of travel occurs via car (between 60% and 90%). These figures
have not changed drastically over the last 10 years. On average,
between 2007 and 2016, trains accounted for between 5.55 and
5.70% of all transport, cars accounted for between 80 and 82%
and buses and coaches accounted for between 12.5 and 14%. In
addition to the minimal change in the modal split, the dominant
mode in each Member State has also remained consistent.

Since 2008 Austria has consistently had the largest proportion
of passenger km travelled via rail while Hungary has consistently
had the largest proportion via bus or coach. Lithuania and
Poland have the highest share of travel by passenger cars,
with Lithuania averaging 91% of all passenger transport by car
between 2007 and 2016. While the modal splits do not change
significantly over the time period observed (the percentage
allocations in 2016 are all within 2% of their 2007 value) there
are some trends that emerge over this period that are worth
commenting on.
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Figure 5-11 Percentage of total modal split taken up by passenger cars
82.00

% cars

81.50
81.00
80.50
80.00
79.50
2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Figure 5-12 Percentage of total modal split taken up by buses and coaches
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Figure 5-13 Percentage of total modal split taken up by trains
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Source: Eurostat, Modal split of passenger transport[tran_hv_psmod]

There has been an increase in the modal share of passenger cars
and a decrease for buses and coaches. Travel by train shows a
slight increase between 2007 and 2016 however, the change is
less linear. All forms of transport see a change in 2009 with cars
increasing and trains, buses and coaches decreasing their share.
While there are changes observed, when comparing between
modal types the change is much less pronounced with passenger
cars consistently accounting for over 80% of all passengerkilometres travelled.
It is noteworthy that the two modes of public transport decreased
their share while private transportation increased. The data

shows the impact that the financial crisis has had on methods
of passenger transportation across the EU (seen through the
bump or dip observed across all modes of transport in 2009).
The trend from 2009 onwards for cars, buses and coaches (i.e., a
significant increase in passenger car usage in 2009, a decrease
in 2010 and a steady increase in car usage since then), could
be explained by the ongoing ramifications of the economic crisis
and the implementation of austerity measures in many Western
European countries. Although this indicator doesn’t provide any
indication of causality in isolation, cuts in funding to public
transport, resulting in an increased reliance on private vehicles
may help explain the trend.
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A further explanation for the rise in passenger car use could
be explained by the rise in car sharing options, including new
methods of renting a car, such as ZipCar209, as well as ride sharing
apps, such as Uber210. Ride sharing apps have reduced the cost
of private transport, particularly within large urban areas and
allowed them to become price competitive with public transport.
This could explain some of the increase in passenger car mileage
observed. In the future, the potential for driverless cars, linked
to the expansion of ridesharing, as well as cleaner, electric
vehicles, that avoid restrictions placed on polluting vehicles
(such as Clean Air Zones) could lead to a further increase in
private vehicle transportation. Over the last 5 years we have
seen an almost eighteen-fold increase in the number of electric
and hybrid passenger cars in Europe211 (increasing from 106,000
in 2012 to over 1.9 million in 2017). It is also worth noting that
64% of all EU electric vehicles on the road in 2017 were from
France Germany or the UK212. This could also partially explain
the increase in modal split for cars, however it is unknown
how influential the increase in electric vehicles has been in the
increased modal shift towards passenger cars.
However, the limitations of modal split data mean that we cannot
know the underlying causes behind the changes observed here.
For example, we do not know if the decrease in percentage
travel via buses and coaches and the increase in cars is due to
individuals choosing to travel via car instead of bus or if it is
simply a decrease in the number of people travelling by buses
(and hence cars passenger-km) representing a larger portion of
the remainder. There have been some long-term trends in the
transport sector. When looked at over time the data indicates
an east-west split in that all Member States in western Europe
show reductions while those with the largest increases are newer
EU Member States in eastern Europe (Bulgaria, Poland, Estonia,
Slovakia, Romania and Lithuania). This trend may be of concern to
policy makers given how a modal shift away from road transport
is a key element of the EU’s decarbonisation ambitions. The White
Paper (EC, 2011)213 explicitly states the ambition to shift 30% of
road transport for distances over 300 km to rail and waterborne
transport by 2030, and more than 50% by 2050.
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CASE STUDY
The urban population of Europe is projected to rise
to just over 80% by 2050. As such, rebalancing
the modal split of transport, enabling it to be
cleaner and greener, is a top priority. The Civitas
(Cleaner and better transport for cities) initiative
is an example of municipalities engaging in the
common interest to find sustainable transport
solutions. Germany in particular has been quick
to contribute to these schemes with public poles
suggesting greater concern regarding the quality
of urban environments. In 2017, 35% of German
city dwellers considered that their residential
area was affected by pollution, grime or other
environmental problems, up from 32.9% in 2016.
This is far above the level for the EU as a whole
(20% in 2017). In response schemes such as the
ECCENTRIC214 are being rolled out with city hubs,
such as Munich playing a key role in improving
sustainable mobility in suburban districts and
innovative urban freight logistics.
Reference: https://civitas.eu/cities/civitas-cities

It is also difficult to know the effect of the growth in population
during this period, the population of the EU has increased by over
10 million over the past decade. The impact of this, as well as
other changes, such as the growing percentage of the population
living in cities (which tend to have more public transport than
rural areas), should presumably impact the trends observed
above, however they do not seem to be reflected in the data.
These differences are obscured due to variations in voluntary
data collection methodologies across Member States, which
make detailed geographical and time-based comparisons difficult.

Zipcar
Uber
211
Eurostat source data code: road_eqs_carpda
212
Eurostat source data code: road_eqs_carpda
213
European Commission (2011) White paper: roadmap to a Single European Transport Area – Towards a competitive and resource efficient
transport system
214
Civitas: Eccentric
209
210
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5.3.4 Modal split of freight transport – road
Like passenger transport, addressing the modal split of freight
transport is an important issue to be addressed if the European
Union wishes to meet its climate change targets. Transporting
goods via road is significantly more carbon intensive than
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transportation via rail or waterway. As such, the EU needs to
decrease the percentage of tonne-km transported via road. In
2016 on average 73% of all freight was transported on roads
showing the significant room for improvement that could help
meet the EU’s emissions targets.

Figure 5-14 Percentage of each Member State freight transport by mode (2016)
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Source: Eurostat, Modal split of freight transport (T2020_RK320)

Unlike passenger transport, the mode of freight transport varies
significantly across Member States. Freight transportation is
still dominated by road use (73% of the total), though there
is a wide range between Member States. The modal split
does not give detail on the amount of freight transported via
different modes. While 100% of Cyprus and Malta’s freight
is transported via road, both are relatively small islands and
therefore do not transport a significant amount of freight

(in tonne-kilometres), as a percentage of the EU total.
There is consistent use of rail as a means of transporting
freight, in 2016, on average, 22% of all freight was transported
via rail. The use of inland waterways is much less common,
with the majority of countries transporting little or none
(<0.1%) of their freight via waterways.
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Figure 5-15 Average Modal Split 2007- 2016 (%)
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Source: Eurostat, Modal split of freight transport (T2020_RK320)

However, it is significant in some Member States, for example, in The
Netherlands, transportation via waterway account for 44.6% of all
haulage, in Romania it accounts for 29.4% and in Bulgaria, 27.2%.
While there is significant variance between EU Member States,
the total modal split has not changed between 2007 and 2016.
Over the appraised period, the average modal split for freight
transported via railway is 24%, 71% via road and 5% via inland
waterway. During the appraised period, no modal split strays
more than 2% from the average for any of the modes assessed.
As with passenger transport, a distinct regional divide for road
freight transportation is evident. While Member States from
eastern Europe have generally increased their share of road
freight, road freight in central and western European countries
(with the exception of Luxembourg, France and Ireland), has
decreased or stayed the same. In Belgium and Austria, the
decrease in the road transport share was particularly marked.

While this analysis is insightful, it is important to remember
that this represents an average of all member state statistics,
not an average of all tonne-kilometres. This is particularly
important to remember given the significant variation in the use
of different types of transportation. For example, while Figure
5-15 consistently shows that 5% of all freight is transported
via waterways, a majority of countries transport no freight (or
virtually none, <0.1%) via waterways.
Member State specific modal splits will be heavily impacted by
the geography of the country (as evidenced by the significant role
that waterways play in The Netherlands). Current policy objectives
also have to contend with historic infrastructure investments,
specifically priority given to investment in the road network and
a historic underinvestment in national rail services which create
a significant hurdle for countries to overcome.
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06
Governance
Many environmental problems are complex and
intertwined and solving them needs holistic
policies, which take account of the many
different aspects of sustainability. In order to
successfully address the current sustainability
challenges, robust governance processes and a
clear vision are required. The economy, society
and environment are strongly interrelated and
therefore sustainable development can only take
place when all these dimensions are managed
in a sustainable way. This means that futureproof economic activity, improvement of social
welfare and wellbeing and environmental
protection and conservation need to go hand
in hand. In 2015, the United Nations prioritised
the most pressing sustainability issues in the

215
216

Sustainable Development Goals (SDGs), a
concrete international sustainability agenda for
2030.215 The European Commission published a
reflection paper ‘Towards a sustainable Europe
by 2030’, in 2019 which outlines how the EU will
contribute to the achievement of the SDGs.216
Moving towards a society and economy where
the SDGs are achieved, including the environment
and climate aspects, will require changes to
many aspects of life. This requires the linkages,
challenges and opportunities between different
policy areas, sectors and levels of decisionmaking to be taken into account. All stakeholders
also have to be on board and play an active role
in the sustainability transition.

https://www.un.org/sustainabledevelopment/development-agenda/
European Commission (2019) Reflection paper – Towards sustainable Europe by 2050.
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Respect for the rule of law, democracy and fundamental rights are
non-negotiable principles and values, as set out in the EU Treaties,
and they form the foundations which we build on. The same applies
to the principles of peace, justice and robust institutions for which
the EU has always been a strong advocate. These principles and
values do not happen without effort and the EU, its Member States,
and all Europeans need to uphold, maintain and strengthen them.
Beyond these underlying principles, policy coherence is
essential, grounded in planning, evidence-based policies,
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inclusiveness, effectiveness, respect for subsidiarity and
proportionality, and measurement and monitoring. Better
Regulation and better governance at all levels are also vital
in this regard. Thorough impact assessments are necessary for
all policy options, and trade-offs between the economic, social
and environmental policy objectives need to be minimised
and mitigated. Related implementation gaps jeopardising
sustainable policy coherence should also be addressed in an
effective and structural manner.

•

bonds – To assess the amount of capital available to
• Green
support the construction of environmental projects;
index – To measure the support for, and
• Eco-innovation
the effectiveness of, research and development of green

•

in the environmental goods and services
• Employment
sector – An indicator of the size of the sector focussed on

•

– This can bring benefits through (for example)
• Digitalisation
energy efficiency and remote service provision but also has its

•
•

environmental tax revenues as a share of total
• Total
revenues from taxes -The opportunity exists to use the tax

The indicators in this section are as follows:
Level of citizens confidence in EU and attitudes to
environment – Are European citizens concerned about the
environment and do they believe that the EC should be, and
are, taking action to address environmental problems;
Percentage of EU acquis subject to an evaluation – To
illustrate the robustness of the system to review and adjust
EU environmental legislation;
EU funds on environment & climate – How much of the total
spend that the EC directs is focussed on environmental and
climate issues;
Share of fully implemented Environmental law – How well
do Member States implement EC environmental legislation;
Environmental protection expenditure - The total spending
by EU Member States on environmental protection services;

technologies;

green technologies;

own resource and energy use impacts; and,

system to influence behaviour to reduce resource use.
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6.1 Citizens trust
6.1.1 Level of citizens confidence in EU and attitudes to
environment
Citizen’s trust in governance structures is key for effective
policy implementation. A loss of trust can lead to lower rates of
compliance with regulations, it can delay investments in crucial
sectors and can lead to political shifts that do not support certain

policy actions.217 Therefore, having a population which holds
favourable attitudes towards the environment, should encourage
more policy aimed at implementing a resource efficient and green
economy and make its compliance more effective. This indicator
looks at the level of confidence EU citizens have in EU legislation
and their general attitudes towards the environment.

Figure 6-1 Importance of protecting the environment to EU citizens (% - EU)

Source: Eurobarometer 2017: 468.

Figure 6-1 highlights the attitudes of EU citizens towards the
importance of protecting the environment in 2007, 2011,
2014 and 2017. Attitudes of citizens have remained highlight
positive over the 10 year period. Nevertheless, there has been
a slight downwards trend, with a slightly smaller percentage

217

of people in 2017 (56%) stating protecting the environment
was “very important” to 2007 (64%). It appears that many of
these votes have changed to stating environmental protection
is “fairly important”, which has seen a slight increasing trend
over the years.

OECD (2013) Governance at a Glance 2013: Trust in government, policy effectiveness and the governance agenda.
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Figure 6-2 EU citizens’ attitudes towards the role of EU environment legislation (% - EU)

Source: Eurobarometer 2017: 468.

With regard to citizens’ attitudes towards the role of EU
environmental legislation, there seems to further be a general
trend of positive agreement (see Figure 6-2). Between 2014 and
2017 there was a minor increase in citizens that total and slightly
agreed that the EU should be able to check on the implementation
of EU environmental law in their Member States. From 2007 to
2017 there was only a 2% decrease of citizens that believed EU
legislation is necessary for protecting the environment in their

country. The figures remained a total of 80% of citizens that
totally or tend to agree in 2017.
Overall this highlights that the EU population appears well
motivated and believes the environment is an important topic.
The figures also suggest that overtime there is a broad citizens’
support for EU environmental legislation and EU oversight on its
implementation.
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6.2 Good governance
The concept of good governance relates to the ability of
governments to meet the needs of the masses as opposed to
select groups in society. It is also important that governments
can be seen to do this through the way in which they conduct
their affairs and manage their resources.
One way in which the European Commission attempts to
practice and demonstrate good governance is through the
systematic, periodic and transparent evaluation and review of
all of its Regulations and Directives. The EC follow their own
Better Regulation principles which foresee that the EC legislation
that has built up over time (known as the regulatory acquis)
is evaluated at regular intervals. Evaluations help to identify

any burdens, implementation problems, and the extent to which
the objectives of the legislation have been achieved and remain
relevant to the needs of society. The feedback that evaluations
provide is the first step in introducing any changes designed to
keep the legislation fit for purpose. The application of Better
Regulation practices should result in an increase over time in
the amount of EC legislation that has been evaluated within
a set time. DG Environment measure and report218 on their
performance in the areas of legislation that they are responsible
for. The table below shows the percentage of DG Environment’s
regulatory acquis covered by ex-post evaluations and Fitness
Checks not older than five years.

Better Regulation principles foresee that regulatory acquis is evaluated at regular intervals.
As evaluations help to identify any burdens, implementation problems, and the extent to which
objectives have been achieved, the availability of performance feedback is a prerequisite to
introduce corrective measures allowing the acquis to stay fit for purpose.
The application of better regulation practices would progressively lead to the stock of
legislative acquis covered by regular evaluations to increase.
Source of data: DG Environment
Baseline 2015

Interim Milestone 2016

Target 2020

Latest known results

22% completed
(42% including ongoing)

Positive trend compared
to baseline

Positive trend compared
to interim milestone

(2018) 38% completed
(26/68)

(60% including ongoing)
(41/68)

The table illustrates a clear improvement in the amount of
environmental legislation that has been evaluated. However,
this does not cover all areas of EC legislation, does not cover
Member State led issues and does not give any indication of the
extent to which the legislation has been positively evaluated and/
or changed for the better.

218

There are a number of examples of evaluations and fitness checks
of DG Environment’s regulatory acquis that have led to positive
changes, including cutting costs (e.g. related to waste shipments
or to disposal of waste), or to improving implementation and
ensuring the sharing of best practice (e.g. chemicals and air).

https://ec.europa.eu/info/sites/info/files/file_import/env_aar_2017_annexes_final.pdf
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6.2.1 EU funds on environment & climate
The multiannual financial framework (MFF) is the framework for
financial programming at the EU level. It lays down the maximum
annual amounts (‘ceilings’) which the EU may spend in different
political fields (‘headings’) over a period of at least five years. It
also allows the EU to carry out common policies over a period
that is long enough to make them effective. This long-term vision
is important for potential beneficiaries of EU funds, co-financing
authorities as well as national treasuries.
With a view to responding to the challenges and investment needs
related to climate action, the European Commission is implementing
a mainstreaming methodology during the current (2014-2020)
MFF including by aiming at least 20% of EU expenditure is climate
related.219 The ‘reflection paper on the future of EU finances’220
published by the European Commission in late June 2017 further
emphasises this aim to streamline and simplify the EU budget
system in order to facilitate more efficient spending.
European funding and investments should support Member
States in implementing and achieving the environmental goals
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of the EU. Over half of EU funding is channelled through the five
European Structural and Investment Funds (ESIF), constituting
over €645 billion. As such it provides a useful indicator for the
various Member States on the level of funding. ESIF expenditure
is assigned to a number of objectives. Several of these Thematic
Objectives (TOs) are relevant to environment and climate
objectives.
A report221 from the European Commission indicates that the
total allocations from the European Regional Development Fund
and the Cohesion Fund for the environment have increased
steadily over the three programming periods considered,
growing from about EUR 41 billion in 2000-2006 to EUR 66
billion in 2007-2013 and EUR 82 billion in the current period,
2014-2020 (see Figure 6-3 below). The EU itself grew over
the three periods, with the accession of ten Member States
in 2004, two more in 2007 and a thirteenth, Croatia, in 2013.
Nonetheless, environmental allocations have also grown as a
share of total ERDF and Cohesion Fund resources, from about
25% in the first two periods to just under 32% in the 20142020 period.

Figure 6-3 Allocations to direct and indirect environmental investments from all EU Member States across the three
financing periods (EUR billions)

Source: European Commission Integration of environmental concerns in Cohesion Policy Funds (ERDF, ESF, CF).

COM(2011) 500, A budget for Europe 2020. Available at http://eur-lex.europa.eu/resource.html?uri=cellar:d0e5c248-4e35-450f-8e303472afbc7a7e.0011.02/DOC_4&format=PDF
220
COM(2017) 358, Reflection paper on the future of EU finances. Available at: https://ec.europa.eu/commission/sites/beta-political/files/reflectionpaper-eu-finances_en.pdf
221
221: European Commission Integration of environmental concerns in Cohesion Policy Funds (ERDF, ESF, CF).
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6.3 Implementation

6.4 Green finance

There is currently no indicator to measure this issue for the
whole of environmental policy. However, the issue is important
to highlight as it seeks to illustrate the problems associated
with incomplete or incorrect implementation of environmental
legislation. The effectiveness of EU environmental law depends
on its implementation at Member State, regional and local levels.
Implementation gaps are costly to society and materialise in
various forms, such as reduced amenity values of surface waters
with poor ecologic quality, and increased illness due to air and
noise pollution.

The transition to a resource-efficient and sustainable economy
requires increasing investment in environmentally sustainable
activities. In March 2018, the European Commission adopted
an Action Plan on Financing Sustainable Growth,224 which aims
to: re-orientate capital flows towards sustainable investment,
in order to achieve sustainable and inclusive growth; manage
financial risks stemming from climate change, environmental
degradation and social issues; and foster transparency and longtermism in financial and economic activity. One of its actions
is to develop an EU classification system, or ‘taxonomy’, of
sustainable activities, in order to help investors and industry
identify environmentally friendly economic activities. The
European Commission’s Technical Expert Group (TEG) on
Sustainable Finance was tasked with developing the taxonomy
and published its report225 in June 2018. The report sets out
recommendations for technical screening criteria for economic
activities that can make a substantial contribution to climate
change mitigation or adaptation, while avoiding significant harm
to the four other environmental objectives: sustainable use and
protection of water and marine resources, transition to a circular
economy, waste prevention and recycling, pollution prevention
control and protection of healthy ecosystems. The report will
inform upcoming legislation on the EU Taxonomy.

This issue could be measured through the use of indicators
looking at outputs, i.e. the existence of implemented policies, or
outcomes, i.e. measurements of environmental state that the
policies and legislation is designed to improve / protect. One way
in which this issue is measured is the distance to target approach
in the Urban Waste Water Treatment Directive, which provides
information about the status of waste water treatment in each
Member State222.
A recent study223 for the European Commission estimated that the
costs and foregone benefits from not achieving the environmental
targets specified in EU environmental legislation for seven policy
areas: air and noise, nature and biodiversity, water, waste,
chemicals, industrial emissions and major accident hazards, and
horizontal instruments is around EUR 55 bn per year (in 2018).

One type of financing instrument that can support the green
economy is green bonds, discussed in section 6.4.2.

Ninth Report on the implementation status and the programmes for implementation (as required by Article 17) of Council Directive 91/271/EEC
concerning urban waste water treatment. {SWD(2017) 445 final}
223
Study: The costs of not implementing EU environmental law (2019)
224
COM(2018)097 final
225
Technical Expert Group (TEG) on Sustainable Finance (2019) Taxonomy Technical Report
222
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6.4.1 Environmental protection expenditure
This indicator presents national expenditure on the prevention,
reduction and elimination of pollution or any other degradation
of the environment and covers the total spending by a
country (i.e. by households, businesses and government)
on environmental protection services, such as waste and
wastewater management, protection of biodiversity and of
soil, as well as research and development, education and
training.226 In 2018, the EU Member States spent EUR 297
billion on environmental protection, which amounted to 1.9%
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of GDP. This represents an increase of 16% compared to 2009
in terms of total expenditure. However, as a percentage of GDP,
national environmental protection expenditure in the EU-28
remained relatively stable between 2009 and 2018, as shown
in Figure 6-4.
Expenditure by corporations accounted for 54% of the total
national expenditure on environmental protection in 2018,
while government and households accounted for 24% and
22%, respectively.

Figure 6-4 National expenditure on environmental protection, EU-28, 2009–2018
(EUR million and % of GDP)
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Eurostat (2019) Environmental protection expenditure accounts
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6.4.2 Green bonds
A green bond is a bond (a type of instrument for raising
capital through the debt capital market) whose proceeds are
used exclusively to finance or re-finance projects that deliver
environmental benefits. Green bonds can be issued by banks,
governments, municipalities and companies.

a n d

G r e e n

E c o n o m y

2 0 2 0

As part of the implementation of the Action Plan on Financing
Sustainable Growth, in June 2019 the Technical Expert Group on
sustainable finance published its recommendations on the creation
of an EU Green Bond Standard.227 The report proposes that the
Commission creates a voluntary, non-legislative EU Green Bond
Standard to enhance the effectiveness, transparency, comparability
and credibility of the green bond market and encourage market
participants to issue and invest in EU green bonds.228

Figure 6-5 Regional share in the global issue of green bonds 2013- Q1 2018

Source: Climate Bonds Initiative (2018) The Green Bond Market in Europe 2018

According to data from the Climate Bonds Initiative, Europe is
the largest regional market for green bonds229, with a cumulative
green bond issuance of EUR 122 billion, or 37% of the global
total, between 2007 and the first quarter of 2018.230 In 2017,
European green bond issuance totalled EUR 52 billion, which
represents a 40% increase compared to 2016. European issuers
in 2018 included 48 companies in the energy sector, 35 financial
institutions, 23 property companies, 17 local governments and
three sovereigns (Belgium, France and Poland).231
France has the largest green bond market among EU Member
States, and also the third largest market in the world. Poland was the

first sovereign issuer worldwide, with its first EUR 750 million green
bond issued in 2016. In 2018, Poland closed another EUR 1 billion
bond, which will finance renewable energy, clean transport and land
use projects which contribute to Poland’s low carbon transition.232
Green bonds are also increasingly used by municipalities to finance
environmental projects. For example, in 2013 the City of Gothenburg
(Sweden) was the first city in the world to issue green bonds. The
city has been using the proceeds to fund projects contributing,
for example, to climate mitigation (including energy efficiency and
renewable energy projects), adaptation (including climate-resilient
growth), and other sustainability objectives, such as water quality,
biodiversity and air quality.233

EU Technical Expert Group on Sustainable Finance (2019) Report on EU Green Bond Standard
European Commission (2018) EU Green Bond Standard
229
The Climate Bonds Initiative defines green bonds based on the Climate Bonds Taxonomy, which features eight categories: energy, buildings,
transport, water, waste/pollution control, land use, industry and ICT
230
Climate Bonds Initiative (2018) The Green Bond Market in Europe 2018
231
Climate Bonds Initiative (2018) The Green Bond Market in Europe 2018
232
Climate Bonds Initiative (2018) The Green Bond Market in Europe 2018
233
City of Gothenburg (2017) Green Bond Impact Report
227
228
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6.5 Supporting research and innovation
6.5.1 Eco-innovation index
Moving towards a resource efficient and circular economy
requires a systematic change in our production and consumption
patterns. Innovation, and in particular eco-innovation, plays a
major role in developing new technologies, processes, products
and services, and business models. Supporting innovative
projects, that are relevant to resource efficiency and the circular
economy, is a key action of the EU Circular Economy Package,234
the Horizon 2020 work programmes (2014-15 and 2016-17)
and the Eco-innovation Action Plan.235 These technologies and
approaches can help Europe reach many of its sustainable
development goals, though both improving the environment and
also by providing employment and developing a sector producing
goods and services where global demand is growing.
The Eco-innovation index (building on the Eco-Innovation
Scoreboard) assesses and illustrates eco-innovation performance

in EU Member States by capturing the different aspects of ecoinnovation (reflected in 16 indicators. These indicators are
grouped into five thematic areas: eco-innovation inputs, ecoinnovation activities, eco-innovation outputs, resource efficiency
and socio-economic outcomes (see the box below for more
detail). The index shows how well individual Member States
perform across different dimensions of eco-innovation compared
to the EU average (set at 100) and highlights their strengths
and weaknesses. This data is published annually by the EcoInnovation Observatory.236
The use of the EU average as a baseline (value of 100) makes
it difficult to observe individual national trends overtime. The
data can only more clearly show which nations are laggards or
leaders in regard to the general momentum and developments
on a general European level and not national improvements/
regression.

Figure 6-6 Eco Innovation Index 2018

Source: EU

The figure above shows the eco-innovation performance of
Member States compared to the EU average (100). Although
the index cannot be used to make direct comparisons from year
to year, some general trends can be seen. The top eco-innovating
Member States have consistently been Finland, Sweden, Germany
and Denmark. The better innovators are generally those Member

See https://ec.europa.eu/environment/circular-economy/index_en.htm.
See https://ec.europa.eu/environment/ecoap/_en.
236
See www.eco-innovation.eu.
234
235

States in northern and western Europe. Rates of eco-innovation
improvement vary across Members States – Spain, Luxembourg,
Estonia and Lithuania have all achieved greater improvements
in their positions relative to other Member States. While some
Member States are relatively stable, a few have experienced
reasonably significant reversals in their positions.
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Figure 6-7 Eco-innovation Index trend: EU average - aggregated and by dimension (2015 = 100)

Source: EU Eco-innovation Index 2018

While the aggregated trend for the EU average index shows a
steady positive trend over the years, with an increase of 21 points
between 2015 and 2018, this increase is mainly due to the results
of the eco-innovation outputs dimension, where the number
of eco-innovation related hits per electronic media increased,
which had a big impact on the overall score. The number of ecoinnovation related publications also increased consistently and
significantly over time.
However, both the resource efficiency outcomes and the ecoinnovation activities dimensions present an increasing trend from
2015 until 2017 and then a sudden decrease in 2018. For the
resource efficiency outcomes index the decrease is due to an
overall increase of water abstraction and GHG emissions, which,
together with the slowdown of the EU GDP growth, resulted
in a decrease of the indicators on water productivity and GHG
emissions intensity. Regarding the eco-innovation activities
dimension, the changes in time of the index depend uniquely from
variations in the number the ISO registered organisations. This is

due to the fact that the other two indicators of the dimension on
innovative enterprises do not vary between 2015 and 2018, since
they both come from the Community Innovation Survey (CIS),
whose last published results refer to the year 2014.
The socio-economic outcomes dimension presents a minor decline
in 2016 and then again in 2018. The reason for these slowdowns
cannot be found in one specific indicator. In fact, all three indicators
- exports, employment and turnover in eco-industries and circular
economy - present a decreasing pattern in those two years.
The eco-innovation inputs index decreased in 2016 and 2017
but increased in 2018. The declining pattern is mainly due to a
drop in the indicator on green early stage investments, which
are characterised by one big initial investment with a long-term
strategy – hence it is an indicator that fluctuates between 0
and millions USD per capita, depending on the year when the
investment was made.
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6.6 Just transition
There has been considerable recent attention on the need
for a ‘just transition’ in the debate on the transition to a lowcarbon economy in Europe. The EU’s long-term strategy for the
transition to a carbon-neutral economy by 2050,237 makes it
clear that having a transition which is socially fair is a priority
and that ‘no regions, communities, workers or citizens should
be left behind’. Some of the main challenges in ensuring a just
transition come from energy affordability and the negative
impact of the energy transition on particular sectors (e.g.
the fossil energy sector) and their associated communities
and workers. It is therefore important that the costs of the
energy transition are distributed fairly between households,
governments and the private sector and that vulnerable income
groups are not adversely affected by the energy transition. With
regards to the second issue, the decline of some sectors and
associated employment is inevitable, but the challenge is to
offer the affected communities and workers the opportunity to
find new jobs.
Research238 has shown an uneven spatial distribution of the
impacts of air pollution, noise and extreme temperatures on
the health of Europeans. The distribution closely reflects the
socio‑demographic differences within Europe.
Measuring the social fairness of the energy transition is a
delicate task. The first indicators in this publication, employment
in the environmental goods and services sector (EGSS), is of
relevance to this issue The EGSS is defined as that part of
a country’s economy that is engaged in producing goods and
services that are used in environmental protection activities and
resource management239. This is relevant because it shows an
area of positive change (employment growth) related to the
transition to a greener economy. The EU’s EGSS has grown faster
than the rest of the EU economy in terms of both employment
and value added over the period examined. Between 2007 and
2016 total EGSS employment grew by 0.7 million (1.9% p.a.),
while employment in the overall economy grew by 1.5% in the
same period.

Although data on employment in the renewable energy and
energy management sectors shows an important aspect of the
employment effects of the energy transition, it is only part of the
story. The complete picture of the impacts of the energy transition on
employment needs to consider the net employment impact, including
long term or permanent job losses in fossil energy related sectors.
In the period 2011-2016, 150 000 jobs were lost in the production
(±80 000), distribution (±40 0000) and sales of fossil fuels (±30
000).240 In addition to the number of jobs, it is also important to
consider the skill levels and the (mis)match between skills related to
the lost jobs and skills required in the newly generated jobs, plus the
fact that there will be some re-employment in other sectors. Several
studies indicate that the transition to renewable energy sources and
a circular economy can create jobs across all skill levels.241 However,
in a dynamic and innovative economy policies and programmes that
facilitate reskilling and upskilling of workers are essential to keep the
skills of the labour force in line with what is needed in the economy.242
Another relevant aspect of a just transition is to look at the
affordability of energy for citizens, figures indicate that 8-9%
of the EU population could be categorised as living in energy
poverty. Energy poverty is defined as “individuals or households
(who) are not able to adequately heat or provide other required
energy services in their homes at affordable cost”. 243 244 In 2018,
an estimated 7.4% of the EU population (38 million people) were
unable to adequately keep their home warm245 and in 2016 41.5
million people had arrears on their energy bills.246 The EU’s annual
Survey of Income and Living Conditions (SILC) includes a question
to households on their ability to keep their homes adequately
warm247, in 2017 7.8% of EU households said they were unable
to do so. This is a slight decrease from a high of 10.8% in 2012.
The transition to a carbon neutral energy system will involve
significant costs and investments. It is important that these costs
do not negatively affect the purchasing power and affordability of
energy for vulnerable groups in society. The yellow vest movement
in France, with its focus on energy prices, has vividly shown that
safeguarding affordability of energy is essential to maintain public
support for the energy transition.

European Commission (2018) COM(2018) 773 final – A Clean Planet for all A European strategic long-term vision for a prosperous, modern,
competitive and climate neutral economy.
238
EEA report 22/2018 Unequal exposure and unequal impacts: social vulnerability to air pollution, noise and extreme temperatures in Europe
239
See Eurostat for more detail on the definitions.
240
Eurostat (2019) Structural business statistics – Persons employed in NACE sectors: Mining of coal and lignite, Extraction of crude petroleum
and natural gas, Manufacture of coke and refined petroleum products, manufacture of gas, distribution of gaseous fuels through mains
trade of gas through mains, wholesale of solid, liquid and gaseous fuels and related products
retail sale of automotive fuel in specialised stores.
241
IRENA (2017), Renewable energy benefits: Leveraging local capacity for solar PV, International Renewable Energy Agency, Abu Dhabi; IRENA
(2017), Renewable energy benefits: Leveraging local capacity for onshore wind, International Renewable Energy Agency, Abu Dhabi; WRAP
(2015) Employment and the circular economy - Job creation in a more resource efficient Britain.
242
European Commission (2018) Impacts of circular economy policies on the labour market; DigitalEurope (2019) Declaration to ensure the EU is a
world leader in Digital Manufacturing.
243
https://www.energypoverty.eu/indicators-data
244
European Energy Network (2019) Position Paper on energy poverty in the European Union.
245
Eurostat. Population unable to keep home adequately warm by poverty status(sdg_07_60)
246
Eurostat. Population unable to keep home adequately warm by poverty status(sdg_07_60)
247
Inability to keep home adequately warm - EU-SILC survey[ilc_mdes01]
237
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6.7 Digitalisation
Digitalisation in itself does not equate to environmental progress. A
lot of energy is needed to process and store data and manufacture
Electrical and Electronic Equipment (EEE). Furthermore, the
increasing production of EEE goods requires unsustainable
amounts of rare earth metals and generates hazardous wastes.
However, digital products can also help reduce inefficient energy
use through smart technology and the Internet of Things (IoT) and
digital (remote) access to services can reduce the need to travel.

in terms of competitiveness. The data on “digital public services”
can be useful for environment policy. This sub-indicator measures
the digitisation of public services (i.e. e-Government). This can
lead to efficiency gains for the public administration, citizens and
businesses alike. It is important to note that the DESI values are
normalised between a scale of 0 to 1. This was first done for the
2019 data, meaning that it cannot be as easily compared to older
data sets of DESI.

Digitalisation is becoming a high profile topic in Europe and the rest
of the world. In 2016, 85% of European households had access
to the internet. The Member States with the highest rates of
households connected was Luxembourg and the Netherlands (both
with 97% of households with internet access).248 EU consumption
via e-commerce has been increasing steadily since 2008.

For 2019, it’s clear there remains a difference in the overall DESI
index of the various Member States. Countries such as Finland,
Sweden, the Netherlands and Denmark score highly; while Bulgaria,
Romania and Greece are among the lowest scorers. These trends
remain similar when ranking performance per Member State
within their digital public services index. Finland, Estonia and the
Netherlands constitute the three frontrunners on this index, with
Romania, Greece and Hungary the three laggards.

The Digital Economy and Society Index (DESI) tracks Europe’s
digital performance and tracks the evolution of Member States

Figure 6-8 The Digital Economy and Society Index (DESI) 2019 ranking of Member States

Source: European Commission (2019) The Digital Economy and Society Index.

248

Eurostat (2018) Internet access and use statistics – households and individuals.
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At present, taxes on income, account for
30% of the tax collected in EU countries.
There is potential for adjusting the balance
of the fiscal system to do more to promote
sustainable (consumption) behaviour.
A simple way to do this is to shift the
balance between taxing labour, which can
be seen as a renewable resource, and
taxing resource use and environmental
impacts. Increasing taxation on pollution
and resource use, generates an incentive
to increase resource efficiency and reduce
pollution. Reducing taxation on income can
also have a positive impact on economic
growth and job creation.249 The EC’s
Roadmap for a Resource Efficient Europe250
includes a milestone for 2020 that a major
shift of taxation from labour towards the
environment will lead to a substantial
increase in the share of environmental
taxes in government revenues.

When viewing total environmental tax
revenue as a percentage relative to GDP
(see Figure 6-10), it is clear that the relation
has stayed relatively stable overtime
(between 2.3% - 2.6%). There was however
a minor dip at the time of the economic
crisis with the following increased aligned
with the economic recovery.

a n d

Figure 6-9 Environmental tax revenues as a share of total tax revenue (%)

6.8.1 - Total environmental tax
revenues as a share of total tax
revenues
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Pollution taxes

Transport taxes

Resource taxes

Source: Eurostat Total environmental taxes (T2020_RT320)

Figure 6-10 Total environmental tax revenue relative to all tax and GDP, EU,
8
2002-2017
(%)
7
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On average, in 2017, only 6.1% of the
tax revenues of EU Member States came
from environmental taxes, and there has
been a slow decline in this share since
2002 (from 6.8%). Between Member
States the share of environmental tax
revenues in total tax revenues varies
between 4.4% (Luxembourg) and 11.2%
(Latvia). Energy taxes are the majority
(70-80%) of environmental taxes, with
taxes on resource use and pollution only
accounting for 1.3% of the environmental
tax revenues from 2002 to 2017 (0.08%
of the overall tax revenues). This shows
that there is still a large opportunity to
leverage the financial incentives created
by fiscal systems to create more positive
environmental outcomes.
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EEA (2018) EEA website - Environmental and labour taxation. https://www.eea.europa.eu/airs/2018/resource-efficiency-and-low-carbon-economy/
environmental-and-labour-taxation
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http://ec.europa.eu/environment/resource_efficiency/about/roadmap/index_en.htm
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Annex One – Methodology
and sources
The following table lists all the indicators
covered in this publication and shows the data
source, where more detail can be found on
each indicator including the methodologies.
The indicators are grouped under five areas.
These five areas reflect the emerging issues in
environmental policy making in Europe.
Green and climate neutral economy: Covering resource
use, energy and waste.
Protecting and restoring nature: Covering land and soil,
biodiversity of the land and sea and water quality.
Protecting citizens’ health: Covering air quality, noise and
chemicals.
Systemic challenges: Covering some key sectors relating
to the environment, namely food, buildings and mobility.
Governance: Considering the way in which environmental
policy is implemented and its interaction with some other
key policy areas, such as finance, innovation, employment
and taxes.
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Each of these areas is then divided into topics with one to three
indicators per topic. They have been selected on the basis of
RACER criteria (Relevant, Accepted, Credible, Easy, Robust).
A particularly important aspect is that the indicators are based
on credible sources: Most data are produced by Eurostat,
the European Environment Agency (EEA) or other European
Commission services such as the Joint Research Centre (JRC).
All sources are clearly referenced whenever used and should be
consulted if more detail is required.

a n d

G r e e n

E c o n o m y

2 0 2 0

The indicators are accepted and most are used in other sets of
indicators. Most indicators are used in at least one Commission
monitoring framework. This gives them credibility in that they
have already been used for monitoring specific strategies, and
that long time series exist, which allows trends to be monitored.
Some of the indicators in the governance area are recognised as
being less representative of the issues we are seeking to present
than is ideal. However, they show the best currently available
evidence, and are capable of illustrating some aspect of the
issues we are seeking to present.

Table 0 1: List of indicators used in the publication

Topic

Indicator

Source and methodology links

Green and climate neutral economy

Green
Economy
Resources

Materials

Water (use)

Carbon

Turning
waste into a
resource

Added value in the environmental goods and
services sector

Eurostat. Environmental economy – statistics
on employment and growth.

Resource productivity

Eurostat. Resource productivity statistics.

Consumption Footprint

JRC. Indicators and assessment of the
environmental impact of EU consumption.

Domestic Material Consumption (DMC) per
capita

Eurostat. Domestic material consumption per
capita.

Raw materials consumption

Eurostat. Material flow accounts statistics –
material flow.

Material import dependence

Eurostat. Material import dependency.

Water Exploitation Index (WEI)

EEA. Use of freshwater resources (2010).

Water Exploitation Index + (WEI+)

EEA. Use of freshwater resources (2018).

Water productivity

Eurostat. Water productivity.

Greenhouse gas emissions per capita

Eurostat. Greenhouse gas emissions per capita.

Energy productivity

Eurostat. Energy productivity.

Energy dependence

Eurostat. Energy dependence.

Share of renewable energy in gross final
energy consumption

EEA. Share of renewable energy in gross final
energy consumption.

Generation of waste excluding major mineral
wastes

Eurostat. Waste generation and treatment.

Landfill rate of waste excluding major mineral
wastes

Eurostat. Landfill rate of waste excluding
major waste mineral wastes.

Recycling rate of municipal waste

Eurostat. Recycling rate of municipal waste.

Recycling of e-waste

Eurostat. Recycling of e-waste.

Circular material use

Eurostat. Circular material use rate.

Recycling of plastic packaging waste

Eurostat. Packaging waste statistics.
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Source and methodology links

Protecting and restoring nature

Land and
soils

Biodiversity
(terrestrial)

Biodiversity
(marine)

Biodiversity
(terrestrial
and marine)

Water
(quality)

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

JRC. Soil erosion by water.

Gross nutrient balance in agricultural land –
Nitrogen

EEA. Agricultural land: nitrogen balance.

Gross nutrient balance in agricultural land –
Phosphorus

Eurostat. Agri-environmental indicator – risk
of pollution by phosphorus.

Soil organic carbon content

JRC. Soil organic carbon content.

Built-up areas

Eurostat. SDG 15 – Life on land (statistical
annex).

Imperviousness change

Copernicus. Imperviousness change.

Productivity of artificial land

Eurostat. Productivity of artificial land.

Index of common bird species

European Bird Census Council.

Area under organic farming

Eurostat. Organic farming.

Landscape fragmentation

EEA. Landscape fragmentation indicator
effective mesh density (seff) - major and
medium anthrophogenic fragmentation.

Consumption of pesticides

Eurostat. Pesticide sales.

Forest area as a proportion of total land area

Eurostat. Share of forest area.

Assessed fish stocks exceeding fishing
mortality at maximum sustainable yield

EEA. Marine fish stocks.

Mean ocean acidity

Eurostat. Mean ocean acidity.

Surface of marine waters designated under
Natura 2000

Eurostat. Surface of marine sites designated
under Natura 2000.

Conservation status of habitats of European
interest

EEA. Habitats of European interest.

Conservation status of species of European
interest

EEA. Species of European interest.

Status of surface waters

EEA. European waters.

Quality of bathing water

EEA. European bathing water quality in 2018.

Quality of drinking water

EEA. European water policies on human health.

Protecting citizens’ health

Safeguarding
clean air

Noise
Chemicals

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

Eurostat. Urban population exposure to air
pollution by particulate matter.

Urban population exposure to air pollution by
particulate matter – PM10

Eurostat. Urban population exposure to air
pollution by particulate matter.

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

Eurostat. Urban population exposure to air
pollution by particulate matter.

Air emissions by industry

EEA. Industrial pollution in Europe.

Exposure to noise

EEA. Environmental noise.

Consumption of chemicals by hazardousness

Eurostat. Consumption of hazardous
chemicals.
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E f f i c i e n c y

a n d

G r e e n

E c o n o m y

2 0 2 0

Indicator

Source and methodology links

Addressing
food systems

Daily calorie supply per capita by source

Eurostat. Daily calorie supply per capita by
source.

Improving
buildings

Final energy consumption in households by
fuel – petroleum products

Eurostat. Energy consumption in households.

Average CO2 emissions per km from new
passenger cars

EEA. Average carbon dioxide emissions from
new passenger cars.

Pollutant emissions from transport – NOX,
NMVOC and PM10

EEA. Air quality in Europe.

Modal split of passenger transport –
passenger cars

Eurostat. Modal split of passenger transport.

Modal split of freight transport – road

Eurostat. Modal split of freight transport.

Level of citizens confidence in EU and
attitudes to environment

Eurobarometer. Attitudes of European citizens
towards the environment.

Good
governance

EU funds on environment & climate

European Commission, DG Environment.
Environment Implementation Review 2017.

Implementation

No single indicator identified

Systemic challenges

Ensuring
efficient
mobility

Governance
Citizens trust

Green bonds

The Climate Bonds Initiative. The Green Bond
Market in Europe.

Supporting
research and
innovation

Eco-innovation index

European Commission, DG Environment. The
Eco-innovation Scoreboard.

Just
transition

No single indicator identified

Digitalisation

No single indicator identified

Getting the
prices right

Total environmental tax revenues as a share
of total revenues from taxes

Green finance

Eurostat (2018) Total environmental taxes
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GETTING IN TOUCH WITH THE EU
In person
All over the European Union there are hundreds of Europe Direct information centres.
You can find the address of the centre nearest you at: https://europa.eu/europeanunion/contact_en
On the phone or by email
Europe Direct is a service that answers your questions about the European Union. You
can contact this service:
- by Freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696, or
- by email via: https://europa.eu/european-union/contact_en

FINDING INFORMATION ABOUT THE EU
Online
Information about the European Union in all the official languages of the EU is available
on the Europa website at: https://europa.eu/european-union/index_en
EU publications
You can download or order free and priced EU publications from:
https://publications.europa.eu/en/publications. Multiple copies of free publications may
be obtained by contacting Europe Direct or your local information centre (see
https://europa.eu/european-union/contact_en ).
EU law and related documents
For access to legal information from the EU, including all EU law since 1952 in all the
official language versions, go to EUR-Lex at: http://eur-lex.europa.eu
Open data from the EU
The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets
from the EU. Data can be downloaded and reused for free, for both commercial and noncommercial purposes.

