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Foreword

This report documents the achievements of the first 
phase (2005–2007) of the Streamlining European 
2010 Biodiversity Indicators (SEBI 2010) project on 
the development of indicators to monitor progress 
towards, and help achieve the European target to 
halt the loss of biodiversity by 2010. 

Human actions are fundamentally, and, to a 
significant extent irreversibly, changing the 
diversity of life on Earth. Most ecosystems and 
the biodiversity contained within them have 
become exposed to multiple pressures, such as 
habitat destruction, pollution, overexploitation and 
climate change. In 2005, the Millennium Ecosystem 
Assessment illustrated the severe global impacts 
that our lifestyles have had over the last 50 years on 
ecosystems and their ability to deliver the goods and 
services on which societies and economies depend. 
The EU-27 share of the world's ecological footprint 
(i.e. a measure of how much biologically productive 
land and water area is required to produce all the 
biological resources the world consumes and to 
absorb the waste it generates) is more than twice its 
share of the global population.

Europe is a huge, diverse region and the relative 
importance of different threats varies widely across 
its bio-geographic regions and countries. Perhaps 
more than in any other continent, the diversity of 
Europe's species greatly depends on man-made 
landscapes and extensive, small-scale agricultural 
land use. Remarkably few areas of even the highest 
conservation value are truly natural today. Therefore, 
the continuation of traditional methods of land 
management is essential for the survival of many 
species.

The 2010 target has brought together many actors 
involved in biodiversity policy, monitoring and 
research in Europe to work on the development of a 
common assessment framework based on indicators. 
Having been privileged to receive the steering role 
for the SEBI 2010 project, the EEA has, in this first 
phase, observed the major progress made towards 
achieving consensus on the indicator framework, 
analytical methods and quality assured data flows. 
Therefore, I would like to take this opportunity 
to thank all those involved in the work so far, 
especially the SEBI 2010 Coordination Team and 
Expert Groups, and those NGOs who under difficult 
financial circumstances continue to deliver excellent 

quality‑assured data flows on many species of 
priority interest in Europe.

The set of indicators documented in this report is 
not intended to be comprehensive. Nevertheless, it 
constitutes a first set with which to monitor progress 
towards 2010. Some of the indicators directly track 
the impact on a component of biodiversity, whereas 
others reflect threats to biodiversity, its sustainable 
use and integrity. And the set as a whole can be 
used to help assess the effect of various sectors and 
sectoral policies on biodiversity. 

Different combinations of indicators facilitate 
different views, which can be used to answer key 
policy questions, such as: What is the current status? 
What are the causes? Why is it important? What 
action can be taken? The relationship between the 
messages from the different indicators is naturally 
complex, but careful assessment will afford policy 
makers insight into where efforts should be 
concentrated or existing policies changed. 

The SEBI 2010 indicators can also complement 
other sets of indicators designed to assess progress 
in other policy sectors (e.g. agriculture, forestry, 
poverty reduction, health, trade and sustainable 
development as well as those describing the abiotic 
environment) and utilise indicators from existing 
sets. By doing this, existing resources can be used 
more efficiently and space can hopefully be created 
for effective investment in new dataflows and 
analytical methods. 

We would like to encourage critical study of the 
proposed indicators, methods and dataflows and hope 
that you will provide us with constructive feedback or 
suggestions for  further improvements. Please submit 
your comments via e-mail to SEBI2010@eea.europa.eu. 

It is hoped that through the publication of this report 
and associated activities, the SEBI 2010 process can 
help bring about increased investment and improve 
the evidence base for assessing progress towards 
the 2010 target. The monitoring, conservation and 
assessment of biodiversity depend to a much greater 
degree on NGO activities than other environmental 
issues. Also, funding for biodiversity monitoring 
substantially lags behind investments made by 
countries in other environmental issues, such as air 
and water quality and atmospheric emissions. Yet 



�

Foreword

Halting the loss of biodiversity by 2010: proposal for a first set of indicators to monitor progress in Europe

biodiversity is arguably as important as climate 
change for future policy action. 

At the same time, not all actions require major 
additional investment in order for improvements to 
be made. Improved collaboration and coordination 
between the vast array of actors and existing data 
and methodologies is one way forward. And we 
have already seen the greater levels of efficiency 
reached during this phase of SEBI 2010 by tapping 
into on-going activities in other sectors. I believe 
that much more is yet to come from future phases.

Having a common approach towards habitats 
classification, for example, requires both a policy 
and scientific consensus across Europe, not new 
investments in research. Improvements in species 
data can be realised through better organisation 
and interoperability of databases as well as 
agreements with data custodians on data access 
and use. Many methodologies have been developed 
under national and EU research programmes but 
have still not reached their potential. Either they 
have not been applied fully due to shortcomings 
in data availability or there has been a lack of 
consensus on a particular method's application.

Four methodological areas where methods either exist 
or are currently being developed deserve particular 
attention due to their pertinence to future phases of 
SEBI 2010: accounting for the physical stocks and 
flows of ecosystem goods and services; the valuation 
of ecosystem goods and services; biodiversity 
and climate change impacts and adaptation links; 
and, modelling future trends for biodiversity and 
ecosystems in Europe and in the global context.

Action, however, is not entirely cost-free, but well 
worth the investments needed as it can provide a 
long-term, sustainable evidence base for biodiversity 
policy. The EEA stands ready to play its part and 
contribute to the shared system through SEBI 2010 
and other initiatives. Moreover, it looks forward 
to engaging in future work with the EU as well as 
PEBLDS and their member countries and putting in 
place the requisite 'soft' policies needed to underpin 
the implementation of a successful shared information 
system which fully reflects biodiversity needs.

Professor Jacqueline McGlade 
Executive Director

European Environment Agency

The 26 indicators proposed by the SEBI 2010 process

1 Abundance and distribution of selected species

2 Red List Index for European species

3 Species of European interest

4 Ecosystem coverage

5 Habitats of European interest

6 Livestock genetic diversity

7 Nationally designated protected areas 

8 Sites designated under the EU Habitats and Birds 
Directives

9 Critical load exceedance for nitrogen

10 Invasive alien species in Europe

11 Occurrence of temperature-sensitive species

12 Marine Trophic Index of European seas

13 Fragmentation of natural and semi-natural areas

14 Fragmentation of river systems

15 Nutrients in transitional, coastal and marine waters

16 Freshwater quality

17 Forest: growing stock, increment and fellings

18 Forest: deadwood

19 Agriculture: nitrogen balance 

20 Agriculture: area under management practices 
potentially supporting biodiversity

21 Fisheries: European commercial fish stocks 

22 Aquaculture: effluent water quality from finfish farms

23 Ecological Footprint of European countries

24 Patent applications based on genetic resources

25 Financing biodiversity management

26 Public awareness
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1	 The 2010 target, the SEBI 2010 
process and the first set of European 
biodiversity indicators

1.1	 Introduction 

This report documents the achievements of the first 
phase (2005–2007) of the SEBI 2010 project. It shows 
progress with the development of the SEBI 2010 
indicator framework, and comprises two parts. 

Part I discusses the following issues:

•	 Why are biodiversity and biodiversity loss so 
important, not just for the environment but also 
for our social and economic well-being?

•	 How is Europe and the world responding to the 
challenge of biodiversity loss through policy 
initiatives (namely the targets to reduce/halt loss 
by 2010)?

•	 How did the SEBI 2010 process evolve in the first 
phase towards an agreed set of indicators?

Finally, it summarises the challenges of making the 
indicators proposed within SEBI 2010 a high quality, 
operational set in future phases. 

Part II (available on-line only) provides detailed, 
technical specifications of the 26 proposed 
indicators. These follow a consistent template 
based on criteria used by for example the EEA and 
OECD for establishing their respective core and 
headline sets of environmental indicators and by 
the Convention on Biological Diversity (CBD) in 
its biodiversity indicator work. This criteria-based 
approach supports consistency and transparency 
across the set, enables the reader to easily gauge 
the strengths and weaknesses of each indicator 
and assess why the approach is the best currently 
available. In addition, it shows where each indicator 
lies within its development curve and gives a sense 
of how the indicators are maturing as a set. 

The report not only reinforces the importance of 
conserving biodiversity and of measuring progress 
towards achieving the 2010 target, it also proposes 
a set of currently available indicators, a reliable tool 
for measuring and helping achieve progress towards 
the target. In 2008, a broader indicator-based 
assessment will be developed within the SEBI 2010 
process. This will give both a comprehensive 
analysis of the progress made towards the 2010 
target, and indicate where Europe needs to take 

further action in order to meet its target. Additional 
EEA reports will also use the indicators proposed 
by SEBI 2010. In 2010, the indicators will form the 
basis of the biodiversity section in the 'The European 
environment — State and outlook 2005' (SOER), 
which is produced every five years and covers all 
EEA member countries. In 2012, when the first 
data for 2010 become available across Europe, the 
state of progress relative to the 2010 target will be 
assessed. The indicators will further contribute to 
an ecosystem assessment for Europe (planned for 
2012). The set will also be used to monitor progress 
on the biodiversity action plan, annexed to the 2006 
European Commission Communication on halting 
the loss of biodiversity, and to monitor progress in 
the pan-European region. 

1.2	 Biodiversity loss

Biodiversity is the variety of life on Earth, covering 
everything from polar bears to old apple varieties, 
green algae to the tundra. The protection and careful 
use of the world's finite resources is central to the 
idea of sustainable development. Biodiversity is a 
part of those limited resources and, perhaps more 
than any other aspect, can inspire and motivate 
people to act for the environment. 

For a technical definition of biodiversity, the 1992 
United Nations Convention on Biological Diversity, 
Article 2 defines 'biological diversity' as: 'the 
variability among living organisms from all sources 
including, inter alia, terrestrial, marine and other 
aquatic ecosystems and the ecological complexes of 
which they are part; this includes diversity within 
species, between species and of ecosystems'.

Five major biodiversity extinction events have 
been recorded in the Earth's history; each of them 
leading to profound shifts in the life forms on earth. 
Scientific research suggests we might now be close 
to a sixth biodiversity crisis, as a result of human 
activities (Thomas et al., 2004, American Museum 
of Natural History, 2005). With the exception of 
the last 1 000 years, global biodiversity has been 
relatively constant over most of human history, 
with the estimated magnitude of background 
rates of extinction at about 0.1–1.0 extinctions per 
million species per year (Note: these rates may be 
underestimates as they are largely derived from 
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taxa that are abundant and widespread in the fossil 
record). However, current extinction rates may be 
much higher. According to information based on 
recorded extinctions of known species over the past 
100 years, extinction rates around 100 times greater 
than rates characteristic of species in the fossil 
record have occurred (MA, 2005).

Today, biodiversity loss is due to increasing 
levels of human activities all over the world. The 
process is generally characterised by a decrease 
in abundance of many species due to a variety of 
pressures (see below). Extinction is the last step 
of a long degradation process in which countless 
local extinctions precede final global extinction. 
Often 'species richness' increases initially due to 
new invading species or because of fragmentation 
resulting in many patches and edge habitats. 
Because some species, either favoured by humans 
or capable of taking advantage of human-induced 
changes, are becoming more and more dominant, 
ecosystems lose their regional specifics and become 
more and more alike — the homogenisation 
process (Pauly et al., 1998; ten Brink, 2000, 2007; 
Lockwood and McKinney, 2001; Meyers and Worm, 
2003; Scholes and Biggs, 2005; MA, 2005). Once 
lost, the same species can never be recreated, and 
destroyed habitats may take decades before they 
become re‑established. 

Biodiversity also underpins the delivery by healthy 
ecosystems of a wide range of ecosystem 'services' 
which humans benefit from. The Millennium 
Ecosystem Assessment (MA, 2003) classified such 
services as:

•	 provisioning services, e.g. food;

•	 regulating services, e.g. water purification;

•	 cultural services, e.g. recreation;

•	 supporting services, e.g. nutrient cycling and 
soil formation.

The Millennium Ecosystem Assessment (MA) 
recognises both the overlap between some of these 
categories and the intrinsic value of biodiversity 
itself. We often take these services for granted and 
forget that they are all ultimately dependent on the 
proper functioning of ecosystems in the natural 
world. This in turn is underpinned by biodiversity. 
Both the diversity and the identity of the various 
species fundamentally influence the magnitude 
and the stability of ecological processes that occur 
at ecosystem level. Changes in species or habitat 
diversity also affect the ability of ecosystems to 

recover from disturbances, and thus underpin 
the resilience of ecosystems (e.g. alleviating the 
impacts of climate change) as well as the human 
societies that depend on the services provided.

Human actions are fundamentally, and to a 
significant extent irreversibly, changing the 
diversity of life on Earth. Most ecosystems and the 
biodiversity within them have become exposed 
to multiple pressures, such as habitat destruction, 
pollution, overexploitation and climate change. 
Consequently, they may now be on the point of 
failing or already ceased to provide the quality and 
quantity of services we have come to expect from 
them. Loss of ecosystem functions and the services 
derived from them often occurs long before global 
extinction (MA, 2005). 

Perhaps more than in any other continent, the 
diversity of Europe's species is to a large extent 
dependent upon landscapes created by human 
activity. Europe is a huge, diverse region and the 
relative importance of different threats varies 
widely across bio-geographic regions and countries 
(see Box 1.1 and Table 4.1 in the fourth assessment 
of Europe's environment — the Belgrade report, 
EEA, 2007). For centuries, most of Europe's land 
surface has been used to produce food and timber 
or provide space for living. Currently, in western 
Europe, less than one fifth of the surface is not 
managed directly. Much of this area is under 
pressure. Almost all biodiversity in western Europe 
is to a large extent dependent on extensive, small-
scale agricultural land use. Remarkably few areas 
of even the highest conservation value are truly 
natural. Areas defined by ecologists as 'semi-
natural' farmland, forest and grassland habitats 
are home to many of the continent's most valued 
species. Therefore, the continuation of traditional 
methods of land management is essential to the 
survival and wellbeing of species in these areas.

Europe's high rates of consumption and waste 
production also impact on biodiversity far beyond 
its own borders and shores. We use materials 
from across the globe to feed, clothe, house and 
transport ourselves. Our waste and water pollution 
are spread around the world — on the winds, 
down rivers and via ocean currents. The EU's share 
of the world's ecological footprint (i.e. a measure 
of how much biologically productive land and 
water area is required to produce all the biological 
resources the world consumes and to absorb the 
waste it generates) is more than twice its share 
of the global population. Such calculations are 
inevitably crude and not without controversy. 
Nonetheless, they act as a warning about managing 
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and sharing the planetary resources and ecological 
services on which we all depend. 

1.3	 International responses to 
biodiversity loss

With the signature of the UN Convention on 
Biological Diversity (CBD) in 1992, concern for 
biodiversity was awarded a higher political profile. 
Based on the widespread recognition of biodiversity 
loss and its significance to society, the international 
community committed itself to addressing 
biodiversity loss. 

In 1995, a pan-European response to the CBD 
was provided through the endorsement of the 
Pan‑European Biological and Landscape Diversity 
Strategy by the more than 50 countries covered 
by the United Nations Economic Commission 
for Europe. Being embedded in the ministerial 
'Environment for Europe' process, this strategy 
provided the only platform for pan-European 
cooperation on tackling biodiversity loss.

In the European Union, the EC Biodiversity 
Conservation Strategy (ECBS) was adopted in 
1998, and provided a comprehensive response 
to the many requirements of the CBD. The four 

Box 1.1	 Countries in the pan-European region, EEA members and EU-27

The map below shows all countries in the pan-European region, indicating both EU-27 and EEA members. 
For EU Member States, legal obligations exist on monitoring and reporting the species and habitats of 
most importance. 38 Countries participating in EEA activities through the Environmental Information 
and Observation Network (Eionet), either as member countries or as collaborating countries, contribute 
additional dataflows relevant to biodiversity on nationally designated protected areas and changing land cover 
patterns, water etc. European countries that are not members of the EU or the EEA participate voluntarily 
in a pan-European process (Environment for Europe and PEBLDS) that encourages environmental and 
biodiversity monitoring as well as the development of relevant indicators (see http://www.unece.org/env/
europe/monitoring/index.html and http://www.unece.org/env/europe/monitoring/IandR_en.html). The 
regional processes also facilitate capacity building on environmental and biodiversity monitoring, and the 
development of indicators.
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(1)	 Decision No 1600/2002/EC of the European Parliament and of the Council of 22 July 2002 laying down the Sixth Community 
Environment Action Programme.

biodiversity action plans (natural resources, 
agriculture, fisheries and development), adopted 
in 2001, laid out in detail what actions should be 
taken to implement the strategy. A review of the 
implementation of ECBS was initiated in 2004 and 
led, via the 'Message from Malahide', to the EC 
Communication on halting the loss of biodiversity 
by 2010 (CEC, 2006).

The objective of 'managing natural resources more 
responsibly: to protect and restore habitats and 
natural systems and halt the loss of biodiversity by 
2010' was first adopted by the EU in its Strategy for 
Sustainable Development (2001). The conservation 
of biodiversity is also one of the four main issues to 
be tackled along with climate change, environment, 
health and quality of life, and natural resources and 
waste within the EU Sixth environmental action 
programme 'Our future, our choice', adopted in 
2002 (1). 

The CBD (2002) and the Johannesburg Summit 
on Sustainable Development (2002) endorsed 
a 2010 target at global level by agreeing to 
achieve a significant reduction of the current 
rate of biodiversity loss by 2010. Finally, in 2003 
pan‑European environment ministers agreed to 
halt the loss of biodiversity by 2010 in the Kiev 
Resolution on Biodiversity (Note: when this report 
refers to 'the 2010 target', it refers to the EU and 
pan‑European target to halt the loss of biodiversity 
by 2010).

Table 1.1 provides an overview of international 
events and commitments related to the 2010 target. 
At national level, several countries have also 

included the 2010 target as part of their national 
biodiversity strategies.

This political agreement on the 2010 target has 
been accompanied by a growing consensus on 
the need for long-term, structured, global and 
European coordination of biodiversity monitoring, 
indicators, assessment and reporting efforts as a 
sound funding basis. Having set a target to halt 
the loss of biodiversity by 2010, it became essential 
to examine and report on progress. To make this 
process meaningful to a range of audiences, a set of 
indicators was needed. This would provide a quick, 
easy-to-understand progress reference point for both 
technical and non-technical audiences alike. The 
indicators would be underpinned by sound scientific 
knowledge and analysis.

In June 2004, the EU Environment Council 
welcomed the set of biodiversity indicators referred 
to in the 'Message from Malahide' (produced under 
the Irish Presidency of the EU that year), based on 
the first set of indicators adopted globally earlier 
in 2004 at the CBD 7th Conference of the Parties 
in Kuala Lumpur. The Council also urged the 
European Commission to develop, test and finalise 
the EU set. The same framework of 16 headline 
indicators was also adopted by the PEBLDS 
(Pan‑European Biological and Landscape Diversity 
Strategy) Council in 2005. The Streamlining 
European 2010 Biodiversity Indicators (SEBI 2010) 
project was set up to oversee implementation of the 
adopted framework at both EU and pan-European 
level. Its aim was to ensure maximum streamlining 
between national, regional and global-level 
indicators.
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Table 1.1 	 The 2010 target at global and European level	

At global level

6th conference of the parties to the Convention 
on Biological Diversity (the Hague 7–19 April 
2002)

Adoption of a Strategic Plan for the Convention on Biological Diversity (Decision 
VI/26) including the 2010 target 'to achieve a significant reduction of the current 
rate of biodiversity loss at the global, regional and national level as a contribution 
to poverty alleviation and to the benefit of all life on earth'.

World Summit on Sustainable Development 
(Johannesburg, 26 August–4 September 2002)

Endorsement of the target for 'achievement by 2010 of a significant reduction in 
the current rate of loss of biological diversity' and recognition of the critical role 
played by biodiversity in sustainable development and poverty eradication.

7th conference of the parties to the Convention 
on Biological Diversity in Kuala-Lumpur,  
9–27 February 2004 

Adoption of a framework (Decision VII/30):

• 	 to facilitate the assessment of progress towards the 2010 target and  

	 communication of this assessment;

• 	 to promote coherence among the programmes of work of the Convention;

• 	 to provide a flexible framework within which national and regional targets 

	 may be set, and indicators identified.

At pan-European level

5th 'Environment for Europe' Ministerial 
Conference (Kiev, 21–23 May 2003)

Endorsement of a resolution to 'halt the loss of biological diversity at all levels 
by the year 2010', according to seven key targets in the areas of: forests and 
biodiversity; agriculture and biodiversity; a pan-European ecological network; 
invasive alien species; financing biodiversity; biodiversity monitoring and 
indicators; public participation and awareness.

At EU level

European Council (Gothenburg, 15–16 June 
2001)

Adoption of the EU Strategy for Sustainable Development, which has as a 
headline objective 'managing natural resources more responsibly' and states that 
biodiversity decline should be halted with the aim of reaching this objective by 
2010.

Conference 'Sustaining Livelihoods and 
Biodiversity: Attaining the 2010 Target in the 
European Biodiversity Strategy' (Malahide, 
25–27 May 2004)

A large stakeholder consultation was organised within the process for review of 
the EC Biodiversity Strategy and Biodiversity Action Plans which resulted in the 
'Message from Malahide', identifying the need for further action under crosscutting 
themes and major sectors influencing European biodiversity to halt its loss by 
2010.

The Malahide Conference also endorsed a first set of EU headline biodiversity 
indicators to assess progress towards the 2010 target.

European Council (Brussels 28 June 2004) Conclusions on 'Halting the loss of biodiversity by 2010' (10997/04).

European Commission 2006 Communication on Halting the Loss of Biodiversity to 2010 and Beyond 
(COM(2006)216 final).
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2	 SEBI 2010 — Streamlining European 
2010 Biodiversity Indicators

SEBI 2010 was established in 2005 as a process to 
select and streamline a set of biodiversity indicators 
to monitor progress towards the 2010 target of 
halting biodiversity loss and help achieve progress 
towards the target. 

The activities addressed by SEBI 2010 are explicitly 
linked to four policy contexts:

1.	 European Union: SEBI 2010 responds to the 
'Message from Malahide' and the EU Council 
Conclusions of 28 June 2004 (10997/04) by 
developing, testing and finalising a first set of 
EU headline biodiversity indicators. It will also 
underpin and ensure consistent biodiversity 
indicators and information required under the 
Lisbon Agenda, the sustainable development 
strategy, the EU Habitats (92/43/EEC) and Birds 
(79/409/EEC) Directives and the biodiversity 
strategy.

2.	 Pan-European: SEBI 2010 is consistent with the 
action plan developed as a follow-up to the Kiev 
Resolution on Biodiversity and hence responds 
to requirements under the UNECE Environment 
for Europe process and the Pan-European 
Biological and Landscape Diversity Strategy 
(PEBLDS).

3.	 Global: the EU biodiversity headline indicators 
are derived from the Convention on Biological 
Diversity (CBD) indicators, adopted as part 
of CBD decision VII/30 in February 2004 
(and updated by CBD decision VIII/15), and 
customised to European needs and data 
availability. SEBI 2010 works in conjunction with 
the 2010 Biodiversity Indicators Partnership 
to ensure consistency with the work on 
indicator development at global level. (Note: 
UNEP‑WCMC is coordinating 2010BIP, the 
GEF‑funded project, which involves more than 
40 partner organisations around the world).

4.	 National: many countries have also developed 
indicators to monitor their biodiversity. 
SEBI 2010 proposes indicators that may be 
adopted at national level if this has not yet 
been done. However, there is no obligation for 
countries to do so.

The envisaged outputs of SEBI 2010 are :

Completed outputs:
•	 to provide an initial set of indicators available at 

EU and pan-European levels (Note: some of the 
indicators are still being tested and finalised in 
2007).

On-going:

•	 to provide a coherent European programme for 
the progressive development of biodiversity 
indicators, including the exploration of funding 
mechanisms for timely production and delivery 
of agreed indicators;

•	 to provide proposals and guidance on the 
development, production and delivery of agreed 
indicators;

•	 to provide proposals, guidance, 
recommendations and information for 
presentation to the appropriate European 
governance groups developing biodiversity 
policy for formal adoption;

•	 to provide information to the CBD Secretariat, 
advisory and governance processes on the 
results of the work being undertaken.

Future work:

•	 to provide a recommendation for an approach 
to using the agreed indicators for measuring 
the progress of national governments, the EU 
and the pan-European community towards 
achieving the 2010 target;

•	 to provide advice on relating changes in 
biodiversity at EU and pan-European level to 
policy measures adopted at these levels, so 
as to help the EU and countries to adjust or 
strengthen the measures concerned.

This chapter now discusses the importance 
of indicators as a tool, before describing the 
organisation of SEBI 2010 in detail.

2.1	 Indicators to monitor and help 
achieve progress to 2010

Indicators serve four basic functions: simplification, 
quantification, standardisation and communication. 
They summarise complex and often disparate sets 
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of data and thereby simplify information. Their 
selection should be based on logical frameworks 
(see Box 2.1 on DPSIR) and comparable scientific 
observations or statistical measures. Moreover, 

they should provide a clear message that can be 
communicated to and used by decision makers and 
the general public. Indicators differ from raw data 
and statistics in that they should relate the past, 

Box 2.1	 DPSIR

A number of approaches have been used to develop and structure indicators. One of the commonly used 
causal frameworks for describing the interactions between society and the environment is the driver, 
pressure, state, impact and response (DPSIR) model, based on the PSR framework model proposed by 
OECD in 1993. The DPSIR indicator categories can be defined as follows (see EEA, 1999): 

Driving forces are the social, demographic and economic developments in societies and the corresponding 
changes in lifestyles, overall levels of consumption and production patterns. Primary driving forces are 
population growth and development in the needs and activities of individuals. These primary driving forces 
provoke changes in the overall levels of production and consumption.

Pressures include the release of substances (emissions), physical and biological agents, the use of 
resources and the use of land. The pressures exerted by society are transported and transformed into a 
variety of natural processes which manifest themselves in changes in environmental conditions. 

State is the abiotic condition of soil, air and water, as well as the biotic condition (biodiversity) at 
ecosystem/habitat, species/community and genetic level. 

Impacts on human and ecosystem health, resource availability and biodiversity result from adverse 
environmental conditions.

Responses are the measures taken to address drivers, pressures, state or impacts. They include measures 
to protect and conserve biodiversity (in situ and ex situ), and include, for example, measures to promote 
the equitable sharing of the monetary or non-monetary gains arising from the utilisation of genetic 
resources. Responses also include steps taken to understand the causal chain and develop data, knowledge, 
technologies, models, monitoring, human resources, institutions, legislation and budgets required to 
achieve the target. 

The specification sheet for each of the indicators contains a classification of the indicator in one of the 
DPSIR categories.

Drivers

Impact

Responses

State

Pressures

e.g.
Agriculture
Forestry
Fishery

e.g. 
Human Appropriated 
Net Primary Productivity

e.g.
Species distribution
Habitat quality
Ecosystem goods and services

e.g.
Nature Directives
2010 target
Common Agricultural Policy

e.g.
Species loss
Habitat loss
Ecosystem collapse
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current or future state with a reference or baseline 
value. Reference values can be threshold values, 
a historical year, a target, or a particular ideal or 
maximum state. Reference or baseline values put 
indicators into context (CBD/SBSTTA/9/inf/7), but 
are not yet available for all proposed indicators. 
However, given the target of halting biodiversity 
loss by 2010, the temporal trend of an indicator 
without a reference value can still be meaningful. 

Indicators provide a link from monitoring and 
research to support evidence-based policy 
making. Scientists and policy makers select a 
set of relevant indicators, which reflects both 
scientific and societal perspectives. Policy makers 
set targets and measures, while scientists identify 
specific parameters and establish corresponding 
monitoring programmes, baseline values and 
cause-effect relationships. The current state and 
trends are determined from monitoring, while 
models of cause‑effect relationships provide 
information explaining trends, showing the 
effectiveness of measures and suggesting possible 
responses. The choice of time frames and spatial 
scales for monitoring and modelling is often crucial 
for ensuring that the indicators are relevant for 
policy objectives and decisions-making, and are 
cost‑effective.

Indicator-based information must also be 
communicated quickly in a simple and intelligible 
way, like for example a temperature gauge 
displayed in the cockpit of a plane. The gauge 
shows the pilot that the plane is operating 
smoothly without the need to understand the 
full complexity of the plane's functionality. 
Nevertheless, in the event of a malfunction the pilot 
can take immediate action. Similarly, an instrument 
set is not just a random set, but is carefully 
designed and selected to provide the pilot with 
a range of interrelated information which allows 
the plane to be flown safely. Speed, distance to the 
target, fuel level, fuel consumption and direction 
may be relevant individually, but they also need 
to be interpreted as complementary elements, 
too. This same logic applies to the indicators in a 
biodiversity set.

The CBD agreed upon a first headline indicator 
list in 2004, grouped in seven focal areas 
(Decision VII/30). This list was adapted to the 
European context and presented in the 'Message 
from Malahide' (2004) as a first set of 15 European 
headline biodiversity indicators. Following 

recommendations by the tenth meeting of SBSTTA 
held in early 2005, CBD COP8 (Annex 2 of decision 
VIII/15) updated the list of indicators. For example, 
the 'ecological footprint' was added to the CBD 
framework. A similar list of headline indicators 
derived from the CBD set was also adopted within 
the Pan-European Biological and Landscape 
Diversity Strategy in 2005 (STRA-CO(2005)12).

Figure 2.1 shows how 13 of the 16 headline 
indicators are grouped within four interlinked CBD 
focal areas. The three remaining indicators — on 
patents, funding, and public awareness — have a 
bearing on responses to the messages provided by 
the other 13.

This list provided the headlines, which then 
required further elaboration into detailed technical 
indicator designs, i.e. specific indicators needed to 
be selected for each headline. For some headline 
indicators, such specific indicators were relatively 
well-developed, for others it will take some time 
to source data before they can be fully produced. 
Work within SEBI 2010 was focused initially on 
eight of the indicators in six Expert Groups (Note: 
these eight indicators are highlighted in italics in 
the diagram below). The SEBI 2010 Coordination 
Team itself reviewed requirements for the other 
eight headline indicators (2). 

2.2	 The origins of SEBI 2010

In April 2004, the European Environment Agency 
(EEA) and the European Centre for Nature 
Conservation (ECNC), with the Regional Office 
for Europe of the United Nations Environment 
Programme (UNEP/ROE) and the Council of 
Europe, organised a joint meeting of the European 
Environmental Information and Observation 
Network (Eionet), the International Working 
Group on Biodiversity Monitoring and Indicators 
(IWG‑BioMIN) and the Pan-European Biological 
and Landscape Diversity Strategy (PEBLDS).

Some 70 representatives from 30 countries (13 EU 
Member States, five EU acceding countries, 
eight additional EEA member/participating 
countries and four EECCA countries), European 
Environment Agency (including its ETC on 
nature protection and biodiversity), European 
Commission (DG Environment and Joint Research 
Centre), Council of Europe, UNEP, ECNC, UNECE, 
FAO, IUCN, several research programmes and 

(2)	 Section 2.3 discusses in more detail the organisational structure of SEBI 2010.
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Figure 2.1	 European headline indicators and CBD focal areas
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non‑governmental organisations participated in the 
joint meeting.

The aim of the meeting was to lay the foundations 
for a plan, organisation and guidelines for 
developing and using biodiversity indicators to 
monitor progress in, and support the achievement 
of, the 2010 target for biodiversity in Europe. 
The activity that eventually became known 
as 'Streamlining European 2010 Biodiversity 
Indicators' (SEBI 2010) was agreed upon at the 
meeting.

SEBI 2010 also builds on previous work under 
PEBLDS to develop a European Biodiversity 
Monitoring and Indicator Framework (EBMI-F). 
Initiated in 2001, this framework was integrated 
into the target within the Kiev Resolution on 
Biodiversity that deals with indicators and 
monitoring. The April 2004 joint meeting 
brought together the various efforts into a truly 
pan‑European effort.

The SEBI 2010 kick-off meeting was held in 
Copenhagen in January 2005. A draft workplan 
with objectives for the period 2005–2010 was 
considered, and then finalised (SEBI 2010, 2005). 
The following objectives for monitoring progress 
towards and helping achieve the 2010 target were 
set:

•	 to consolidate, test, refine, document and help 
produce streamlined sets of policy-relevant 
biodiversity indicators meaningful in the 
context of the 2010 target;

•	 to help ensure adequate funding for the 
development and production of indicators and 
assessments, and related monitoring activities, 
to support implementation and achievement of 
the policy decisions and targets (Note: it was 
also clear, however, that the aim was not to set 
up a new system for biodiversity monitoring, 
but rather to develop indicators based on 
existing data sets);
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•	 to improve coordination, exchange of 
information, collaboration and international 
streamlining of biodiversity-related indicators 
and monitoring activities, building on current 
activities and good practice;

•	 to consider the wider use of the indicators, 
and their applicability within other relevant 
indicator frameworks and assessment 
processes; SEBI 2010 would link to existing 
indicator processes such as the EEA Core 
Set of Indicators, IRENA for agriculture, 
EMMA for marine ecosystems, MCPFE for 
forest ecosystems and the EU Sustainable 
Development Indicators.

2.3	 SEBI 2010: organisation and 
process

All SEBI 2010 documents and minutes of 
Coordination Team meetings have been made 
available on the EU Clearing House Mechanism at 
http://biodiversity-chm.eea.europa.eu/information/
indicator/F1090245995.

Work within SEBI 2010 is being developed in four 
phases. The publication of this report constitutes 
one of the final outputs from Phase 1.

•	 Phase 1 (2005 to mid 2007): development, 
documentation and endorsement of the first set 
(selection of the indicators, not yet the actual 
production);

•	 Phase 2 (mid-2007 to end 2008): update of 
data in the agreed SEBI 2010 set, and further 
progress on integrated assessment of progress 
to target;

•	 Phase 3 (2009 to end 2010): continued update 
of agreed SEBI 2010 set and revision of the first 
set where appropriate. Further details will be 
developed;

•	 Phase 4 (end 2010 to end 2012): continued 
update of the agreed SEBI 2010 set. Further 
details will be developed.

During these four phases, the EEA will help 
provide access to the indicators via the EEA 
Indicator Management System and make use of the 
set of indicators to produce the following reports:

•	 Phase 1: this technical report and an EEA 
briefing on progress towards the 2010 target 
based on indicators from the first set;

•	 Phase 2: an EEA indicator-based assessment 
report, the first assessment based on the set;

•	 Phase 3: a biodiversity integrated assessment 
in the EEA's SOER 2010, based on the set of 
indicators; 

•	 Phase 4: the assessment on the achievement of 
the 2010 target as part of the planned ecosystem 
assessment for Europe.

Via an on-going approach, the EEA will also use 
the set to help the European Commission in its 
reporting under the Biodiversity Communication 
(CEC, 2006).

SEBI 2010 is an open, participatory process with 
data and indicator producers and users all involved 
in the review, development and documentation of 
proposals for specific indicators. Hence, it is well 
placed to support the recognition and endorsement 
of the proposals from SEBI 2010 by the appropriate 
EU and Pan-European bodies.

Over 120 experts participate in the SEBI 2010 
process. Most participate directly in the meetings of 
the Expert Groups, others participate indirectly by 
commenting on the draft papers and reports. 

The operational framework of SEBI 2010 in Phase 1 
was built around a small Coordination Team 
and six Expert Groups who considered specific 
groups of indicators. A full list of members of the 
Coordination Team and Expert Groups as of June 
2007 is included in Annex 1.

The SEBI 2010 Coordination Team is led by 
the European Environment Agency with 
representatives from ECNC, UNEP-WCMC, DG 
Environment, PEBLDS Joint Secretariat and Czech 
Republic (as lead country for the Kiev Resolution 
action plan on biodiversity indicators) plus the 
chairs and coordinators of the six Expert Groups 
in Phase 1, with support from the European topic 
centre on biological diversity (ETC/BD). 

The Coordination Team's mandate was established 
in the PEBLDS action plan for biodiversity 
monitoring and indicators (STRA-CO(2004)3f 
revised) adopted by the PEBLDS Bureau in May 
2004 and in the 'Message from Malahide' and the 
Malahide main paper on indicators. 

The Expert Groups were established with a specific 
mandate and timetable for their work, relating to 
one (or more) of the indicators. They consisted of a 
small number of interested experts from across the 
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pan-European region and from international NGOs 
and IGOs. Each group provided a range of technical 
expertise and geographical coverage in order to help 
ensure that:

•	 current practice was fully considered;

•	 national, international and specific technical 
requirements and limitations were fully taken 
into account;

•	 the development and implementation of 
indicators was streamlined as far as possible 
across the national, EU, pan-European and global 
levels. 

Each of the six Expert Groups met 3–5 times to 
discuss: the options for inclusion in the pan-European 
set, the availability of suitable data within Europe, 
and strengths and weaknesses of the various options 
both individually and as part of an interlinked set. 
The Annex provides an overview of the Expert 
Groups and the headline indicators they covered.

The Coordination Team developed guidance for 
the Expert Groups on evaluating and documenting 
candidate indicators, reviewing progress, discussing 
how to frame the first indicators as an interconnected 
set, and planning the next steps. They met eight times 
during the period 2005 to mid 2007. Members of the 
Coordination Team also participated in a range of 
relevant stakeholder meetings.

In Phase 2 of SEBI 2010, the six Expert Groups 
will be replaced by three working groups that will 
respectively address data and inter linkages across 
the set of indicators; climate change impact related 
indicators; and communication (3). In addition to 
the general coordination role, the Coordination 
Team will in Phase 2 focus on securing data flows, 
political endorsement and expert contributions to 
the assessment report and other reporting; ensuring 
expansion of data coverage (spatial and temporal); 
quality control of the delivered indicators; advice 
on developing funding for indicators; and helping 
ensure links to national and global activities. 

The SEBI 2010 activities have been funded as far 
as possible through the European Environment 
Agency's core and additional budgets for work 
with EEA member countries (EU-27 Member 
States, Turkey, Iceland, Liechtenstein, Norway, 

and Switzerland). Further funding — through 
EEA and PEBLDS Joint Secretariat (provided by 
Norway, Switzerland, and UNEP) — was used to 
extend support to West Balkan countries (Albania, 
Bosnia‑Herzegovina, Croatia, FYR of Macedonia, 
Serbia, and Montenegro) and EECCA countries 
(Eastern Europe, Caucasus and Central Asia). The 
Coordination Team prioritised the use of available 
funds to ensure a good balance of expertise and 
geographical coverage.

Discussions are continuing to confirm funding 
needed to ensure delivery of the first set of indicators 
from 2007 onwards.

2.4	 Outcomes: the first set

The Coordination Team met in October 2006 
to decide which of the 70+ indicators under 
consideration would be ready by the end of 2006, 
and hence could be proposed for inclusion into a 
first set. Approximately 50 indicators were deemed 
sufficiently developed to be discussed at a workshop 
held in Copenhagen in November 2006. 

The SEBI 2010 workshop convened biodiversity 
experts and policy makers to:

•	 develop and discuss the communication 
and presentation of the first set of 
headline biodiversity indicators, including 
interconnections and possible stories across the 
indicators;

•	 commence discussions on the next phase of work 
of SEBI 2010, including the endorsement of the 
set, their availability and use.

The indicators were considered both individually and 
as sets in terms of whether they:

•	 monitor progress towards achieving the 2010 
target; 

•	 can help achieve the 2010 target; 

•	 contain a clear message.

Selection criteria (see Box 2.2) were derived from 
those adopted by the CBD (4) and those used for 
the EEA Core Set of Indicators (5) to evaluate the 

(3)	 Terms of Reference for the new Working Groups can be found on the Clearing House Mechanism at http://biodiversity-chm.eea.
europa.eu/information/indicator/F1090245995/fol471291.

(4)	 UNEP/CBD/SBSTTA/9/10.
(5)	 http://themes.eea.europa.eu/IMS/About/CSI-criteria.pdf.
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Box 2.2	 Criteria for selection of the proposed indicators

1.	 Policy relevant and meaningful: indicators should send a clear message and provide information at a 
level appropriate for policy and management decision-making by assessing changes in the status of 
biodiversity (or pressures, responses, use or capacity), related to baselines and agreed policy targets if 
possible. 

2.	 Biodiversity relevant: indicators should address key properties of biodiversity or related issues as 
pressures, state, impacts and responses.

3.	 Progress towards 2010: indicators should show clear progress towards the 2010 target.
4.	 Well founded methodology: the methodology should be clear, well defined and relatively simple. 

Indicators should be measurable in an accurate and affordable way, and constitute part of a sustainable 
monitoring system. data should be collected using standard methods with known accuracy and precision, 
using determinable baselines and targets for the assessment of improvements and declines. 

5.	 Acceptance and intelligibility: the power of an indicator depends on its broad acceptance. Involvement of 
policy-makers as well as major stakeholders and experts in the development of an indicator is crucial. 

6.	 Routinely collected data: indicators must be based on routinely collected, clearly defined, verifiable and 
scientifically acceptable data. 

7.	 Cause-effect relationship: information on cause-effect relationships should be achievable and quantifiable 
in order to link pressures, state and response indicators. These relationship models allow scenario 
analysis and represent the basis of the ecosystem approach.

8.	 Spatial coverage: indicators should ideally be pan-European and include adjacent marine areas, if and 
where appropriate.

9.	 Temporal trend: indicators should show temporal trends. 
10.	Country comparison: as far as possible, it should be possible to make valid comparisons between 

countries using the indicators selected.
11.	Sensitivity towards change: indicators should show trends and, where possible, permit distinction 

between human-induced and natural changes. Indicators should thus be able to detect changes in 
systems in timeframes and on scales that are relevant to the decisions, but also be robust enough to 
measure errors that do not affect interpretation. 

In addition, the following criteria were used to evaluate the set as a whole:

•	 Representative: the set of indicators provides a representative picture of the DPSIR chain. 
•	 Small in number: the smaller the total number of indicators, the easier it is to communicate 

cost‑effectively to policy-makers and the public. 
•	 Aggregation and flexibility: aggregation should be facilitated on a range of scales.

suitability and feasibility of the final indicators and 
the set.

Whilst in some cases it was possible to select a 
single indicator to reflect the EU headline, in most 
cases the EU headline could not be reduced to one 
indicator and should therefore be represented by a 
small set of indicators or sub-indicators. 

Following the workshop, the Expert Groups 
and Coordination Team continued to prepare 
documentation forms describing each candidate 
indicator, its data requirements, methodology, 
strengths and weaknesses, and presentation. The 

SEBI 2010 Expert Groups and Coordination Team 
scored the individual indicators against the criteria 
listed in Box 2.2 (scores from 0–3). These scores are 
presented in a 'spider diagram' in the specification 
sheet for each indicator in Part 2 of this report. The 
scores will be re-evaluated as the indicators are 
developed and used over the coming years.

The Coordination Team then met in January 2007 
to review the outcome of the November workshop 
and the draft documentation forms. It drew up the 
list of 26 indicators presented in this report to put 
forward to the EU and PEBLDS for endorsement 
within Europe. 
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Table 2.1	 The 26 indicators proposed for the first European set grouped by CBD focal area 
and EU/PEBLDS headline	

Focal area EU and PEBLDS headline 
(italics indicate changes 
from CBD headlines)

Proposed indicators SEBI 2010 
contributions/main 
strengths of the 
indicator

Suggested 
improvements 

Status and trends of the 
components of biological 
diversity

Trends in the abundance 
and distribution of 
selected species

1	 Abundance and 
distribution of 
selected species

Birds: indicator produced 
by NGO established in 
SDI, SI and SEBI 2010 
sets.
Butterflies: methodology 
agreed.

Expand geographical 
coverage.
Add additional taxonomic 
groups and ecosystems.

Change in status of 
threatened and/or 
protected species

2	 Red List Index for 
European species

Production of an RLI 
based on European risk.

Expand taxonomic 
coverage.

3	 Species of European 
interest

New indicator based 
on Habitats Directive 
reporting.

Improve guidance on 
monitoring and data 
collection.

Trends in extent of 
selected biomes, 
ecosystems and habitats

4	 Ecosystem coverage Comprehensive indicator 
of trends in European 
ecosystems.

Increase geographical 
coverage.
Use Global Land Cover 
data set?

5	 Habitats of European 
interest

New indicator based 
on Habitats Directive 
reporting.

Improve guidance on 
monitoring and data 
collection.

6	 Livestock genetic 
diversity

First step in the 
development of 
indicators for genetic 
diversity.

Improve definitions 
of and data on 
native breeds, and 
endangerment.

Coverage of protected 
areas

7	 Nationally designated 
protected areas 

Key response indicator. Improve accuracy and 
quality of national 
reporting.

8	 Sites designated 
under the EU Habitats 
and Birds Directives

Combined indicator 
(designated area 
and sufficiency) of 
relevance to the key EU 
policy instruments for 
biodiversity.

Add spatial layers and 
improve data flow.
Explore similar indicator 
for non EU countries 
based on the Emerald 
network (6).

 Threats to biodiversity Nitrogen deposition 9	 Critical load 
exceedance for 
nitrogen

Reinforced links 
between atmospheric 
and biodiversity expert 
communities.

Strengthen the link 
between critical load 
exceedance and loss of 
biodiversity, and quantify 
CLE impacts in protected 
areas in Europe. 

Trends in invasive alien 
species

10	Invasive alien species 
in Europe

Combined indicator 
on alien species, and 
development of a new 
list of worst invasives in 
Europe.

Add distinction between 
invasive species and 
alien species.
Increase geographical 
coverage.

Impact of climate change 
on biodiversity

11	Occurrence of 
temperature-sensitive 
species

Inventory of existing 
indicators and 
specific proposal for 
development.

Develop specific 
indicator.

Ecosystem integrity and 
ecosystem goods and 
services

Marine Trophic Index 12	Marine Trophic Index 
of European seas

Adaptation of MTI for 
Europe and agreement 
on methodology.

Using data on the size of 
landings or of the survey 
samples.

Connectivity/ 
fragmentation of 
ecosystems

13	Fragmentation of 
natural and semi-
natural areas

New indicator based on 
use of CLC inventory.

Add additional CLC data 
point.
Increase geographical 
coverage.

14	Fragmentation of river 
systems

New indicator. Improving data quality.

Water quality in aquatic 
ecosystems

15	Nutrients in 
transitional, coastal 
and marine waters

EEA Core Set Indicator 
adapted to a biodiversity 
perspective.

Improve spatial coverage 
and time series.
Develop methods for 
comparing data from 
the same region over 
different years.

16	Freshwater quality Two EEA Core Set 
Indicators combined and 
adapted to a biodiversity 
perspective.

Improve data quality.
Fill gaps related to 
catchment pressures.

(6)	 http://www.coe.int/t/e/cultural_co-operation/environment/nature_and_biological_diversity/ecological_networks/The_Emerald_
Network/.
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Focal area EU and PEBLDS headline 
(italics indicate changes 
from CBD headlines)

Proposed indicators SEBI 2010 contributions/
main strengths of the 
indicator

Suggested 
improvements 

 Sustainable use Area of forest, 
agricultural, fishery and 
aquaculture ecosystems 
under sustainable 
management

17	Forest: growing 
stock, increment and 
fellings

Adoption of MCPFE 
indicator with specific 
biodiversity relevance.

Use new proposed EEA 
forest types.

18	Forest: deadwood Adoption of MCPFE 
indicator with specific 
biodiversity relevance.

Use new proposed EEA 
forest types.
Document relation 
between biodiversity and 
deadwood.

19	Agriculture: nitrogen 
balance 

Adoption of IRENA 
indicator with specific 
biodiversity relevance.

Calculate regional 
nitrogen balances

20	Agriculture: area 
under management 
practices potentially 
supporting 
biodiversity 

Combination of 
indicators relevant 
to biodiversity (HNV, 
area under organic 
farming and with 
agri-environment 
measures that support 
biodiversity).

Stratified sampling of 
HNV farmland.
Better data on 
biodiversity supportive 
agri-environment 
measures.

21	Fisheries: European 
commercial fish 
stocks 

EEA Core Set Indicator 
with biodiversity 
perspective adopted.

Improve data quality.

22	Aquaculture: effluent 
water quality from 
finfish farms

First proposal for 
biodiversity related 
aquaculture indicator.

Refine methodology.

Ecological Footprint of 
European countries

23	Ecological Footprint 
of European countries

Ecological footprint 
adapted to Europe.

Refine methodology.

Status of access and 
benefits sharing

Percentage of European 
patent applications for 
inventions based on 
genetic resources

24	Patent applications 
based on genetic 
resources

New indicator. Refine methodology.

Status of resource 
transfers and use

Funding to biodiversity 
(Note: PEBLDS also 
added 'PEBLDS public 
and private sources')

25	Financing biodiversity 
management

New indicator. Include national and 
private spending.
Refine accounting 
categories.
Expand beyond EU.

 Public opinion Public awareness and 
participation 

26	Public awareness Inventory of potential 
indicators and 
specific proposal for 
development.

Develop specific 
indicator.
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3	 First discussion of the SEBI 2010 set of 
indicators

3.1	 The indicators as a set

The 26 indicators presented in this report are 
proposed for inclusion in the set of European 
biodiversity indicators. They have been selected on 
the basis of the criteria presented earlier, and are 
currently considered the best available. The set of 
indicators was not designed to be comprehensive, 
but to provide a first set, based on available data, to 
monitor progress to 2010.

Some of the indicators directly track an impact 
on a component of biodiversity, whereas others 
reflect threats to biodiversity, its sustainable use 
and integrity. The set as a whole can be used 
to help assess the effect of various sectors and 
sectoral policies on biodiversity. As Figure 2.1 
shows, indicators describing the state and trends of 
biodiversity are important, but this is only one of 
the key focal areas. Using sub‑sets from the set, it 
is possible to look at trends and impacts in various 
ecosystems (e.g. agricultural, marine, freshwater) 
and economic sectors (e.g. for agriculture, fisheries 
or forestry) or in relation to various environmental 
pressures (water quality, eutrophication, land use) 
and assess progress towards the 2010 target. 

While there is room for improvement (as indicated 
in Table 2.1), the current set offers good coverage 
of biodiversity issues and should be a useful tool 
to track progress towards the 2010 target. The 
indicators can be used both individually and in 
combination to provide a consistent framework 
for assessment. The set is intended to be as 
representative as possible and flexible. Different 
combinations of indicators enable different views 
and can be used to answer key policy questions, 
such as: What is happening?, What are the causes? 
Why is it important? What can we do about it? 
This flexibility also facilitates a 'zoom' function, 
which allows the user to focus on details or the big 
picture, from national to European level. Depending 
on the question, existing indicators from the 
socio‑economic field can be added to complete the 
picture when assessments are being made.

Relations between the messages from the different 
indicators are naturally complex, but careful 
assessment can give policy makers insight into 
where efforts should be concentrated or existing 
policies changed. Future activities will focus on 

developing and implementing methods that enable 
datasets to be further integrated, so as to produce 
indicators that respond more directly to policy 
concerns (see Section 3.4 for further details on future 
challenges).

3.2	 Summary discussion of individual 
indicators

This section contains a summary description 
of each indicator in the set, explains why the 
26 indicators were selected and how they fit within 
the different focal areas. For detailed information, 
as well as suggested graphical representation and 
interpretation, see Part II Technical specifications of 
the 26 indicators.

Focal area: status and trends of the components of 
biological diversity

Knowing what exists and what is happening to 
biodiversity is a fundamental aspect addressed by 
this focal area. It provides the minimum required 
information on the current status and the likely 
change in status for selected species groups, 
individually threatened and protected species, 
selected ecosystems and habitats, genetic diversity of 
species of socio‑economic importance, and coverage 
of protected areas.

1.	 Headline indicator: trends in the abundance and 
distribution of selected species 

The specific indicator selected is 'Abundance and 
distribution of selected species', which initially 
covers: 

•	 common birds;

•	 butterflies.

Population trend indicators, based on aggregated 
data for a number of species, provide a tangible 
basis for measuring progress towards the 2010 
target. The sensitivity of this indicator can allow 
policy makers to assess and respond to changes 
in the environment, and rapidly review the 
effectiveness of their actions. Birds and butterflies 
are excellent barometers for the health of the 
environment. They occur in many habitats, reflect 
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changes in other animals and plants, are sensitive to 
environmental change and have great resonance with 
the public. Both birds and butterflies are the focus of 
volunteer efforts and the involvement of communities 
in monitoring schemes and action. More species 
groups may be added in the future. The farmland 
bird index has already been adopted as a long list 
structural indicator and a sustainable development 
indicator by the EU as well as a baseline indicator 
under the Rural Development Regulation (7) , which 
obliges all EU Member States to monitor farmland 
birds in the context of agri‑environment measures. 

2.	 Headline indicator: change in status of threatened 
and/or protected species

The two specific indicators selected are: 

•	 Red List Index for European species;

•	 Species of European interest.

Extinction is the most fundamental form of 
biodiversity loss. Indicators for threatened species 
measure the effectiveness of targeted conservation 
action. The Red List Index measures trends in the 
extinction risk for European species. Therefore, 
this indicator indirectly links to the drivers for 
biodiversity loss and has resonance with both the 
public and decision makers. It has clear relevance 
to ecological processes and ecological function, 
for instance, habitat degradation, invasive species, 
unsustainable exploitation, pollution and climate 
change. The indicator on species of European interest 
will be available in 2008 (based on reporting under 
article 17 of the Habitats Directive during 2007) and 
will initially provide a measure of the success of 
the implementation of the EU Birds and Habitats 
Directives. This indicator could be extended to 
include species of interest beyond the EU at a later 
stage.

3.	 Headline indicator: trends in extent of selected 
biomes, ecosystems and habitats

The two specific indicators selected are: 

•	 Ecosystem coverage; 

•	 Habitats of European interest.

The ecosystem coverage indicator looks at changes 
in major ecosystems in Europe since 1990. The 
indicator gives a complete picture of the distribution 

of major ecosystem types in Europe. A particular 
ecosystem will support a characteristic set of species 
and habitats. If the ecosystem is encroached upon 
and decreases in area, the species and habitats it 
supports may be put at risk and may not be able to 
sustain viable population levels. The indicator will 
be supplemented where appropriate by additional 
details on a number of specific ecosystems and 
habitats, drawing from other datasets, such as 
forests. This will include a forest status indicator 
and an indicator on the naturalness of forest area, 
providing information on the share of natural, 
extensively used and intensively used forests. Other 
ecosystems include: glaciers, sea‑ice, cropland, 
wetlands and seagrasses. The indicator on habitats 
of European interest will initially be based on 
reporting under the EU Habitats Directive and 
hence be available in 2008. This indicator could be 
extended to include species of interest beyond the 
EU at a later stage.

4.	 Headline indicator: trends in genetic diversity of 
domesticated animals, cultivated plants, and fish 
species of major socio‑economic importance

The specific indicator selected is: 

•	 Livestock genetic diversity. 

The available data and indicators on genetic 
resources have been reviewed. Data are much better 
developed and more accessible for domesticated 
animals than for other groups, such as crops, trees 
and fish. 

Animal breeds constitute a pool of genetic resources 
of considerable potential value in a changing 
society and environment. One of the on‑going 
challenges for the conservation of animal genetic 
diversity for a country is the maintenance of viable 
populations of native breeds, for which it has a 
special responsibility. There is also concern over 
the loss of genetic diversity within breeds. Many of 
these old native breeds are being replaced by a few 
highly specialised breeds, which are often being 
introduced by man. Although less productive, the 
old native breeds are generally very well adapted to 
local circumstances and resources, and may increase 
resilience in the long‑term. 

The indicator shows the share of native as well as 
introduced cattle and sheep breeds per country 
and the proportion of breeds native to a country 
which are endangered. At this stage, the indicator 

(7)	 Council Regulation (EC) No 1698/2005 on support for rural development by the European Agricultural Fund for Rural Development 
(EAFRD).
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measures breed diversity, rather than full genetic 
diversity.

5.	 Headline indicator: coverage of protected areas

The two specific indicators selected are: 

•	 Nationally designated protected areas;

•	 Sites designated under the EU Habitats and 
Birds Directives.

The establishment and management of protected 
areas is a direct response to concerns over 
biodiversity loss and reflects measures taken to 
safeguard biodiversity. The indicator on nationally 
designated protected areas illustrates the rate of 
growth in protected areas over time. Comprehensive 
data on officially designated areas are regularly 
compiled. The focus is placed on nationally 
designated areas ranging from national parks to 
forest reserves and from strict nature reserves to 
resource reserves. For the EU, the indicator on sites 
designated under the Habitats and Birds Directives 
will present an assessment of completeness of the 
EU network.

In future, indicators of management effectiveness 
and the condition of protected areas may be 
developed.

Focal area: threats to biodiversity

Of the six main threats to biodiversity (habitat 
degradation, invasive alien species, population 
pressure, pollution, overexploitation and climate 
change), this focal area covers invasive species, 
pollution and climate change. Focal areas on the 
status and trends of the components of biological 
diversity, ecosystem integrity and ecosystem goods 
and services, and sustainable use, cover habitat 
degradation, overexploitation and other aspects of 
pollution respectively. 

6.	 Headline indicator: nitrogen deposition

The specific indicator selected is: 

•	 Critical load exceedance for nitrogen.

Excess nitrogen is one of the major threats to 
biodiversity. Excessive levels of reactive forms of 
nitrogen in the biosphere and atmosphere represent 
a major threat to biodiversity in terrestrial, aquatic 
and coastal ecosystems. On land, it causes loss 
of sensitive species by favouring a few nitrogen 
tolerant species over less tolerant ones. In coastal 

waters, it leads to algal blooms and deoxygenated 
dead zones in which only a few bacteria can 
survive. Across Europe it is now becoming clear 
that nitrogen deposition is predominantly caused by 
agricultural releases, mainly ammonia. Therefore, 
future action must also take into account reduced 
forms of nitrogen (Note: past efforts have focussed 
on reducing the oxides of nitrogen).

7.	 Headline indicator: trends in invasive alien species

The specific indicator selected is: 

•	 Invasive alien species in Europe.

This indicator includes two aspects: the 'Cumulative 
number of alien species in Europe since 1900', 
(which shows the cumulative number of alien 
species established in Europe since 1900, and uses 
10‑year intervals), and information from a list of 
'worst invasive species threatening biodiversity in 
Europe'. The increasing potential threat that alien 
species pose to biological diversity can be illustrated 
in the cumulative number of alien species. Although 
not all alien species become invasive, the number 
of alien species introduced into an environment 
has a direct correlation with the number of species 
which may become invasive at a later date. The list 
of 'worst invasive species threatening biodiversity 
in Europe' contains genuinely problematic invasive 
alien species, which will help to prioritise action 
and communicate the issue to a wider general 
public. Work on the costs of invasive alien species 
is on‑going and may be included in this headline 
indicator at a later stage.

8.	 Headline indicator: impact of climate change on 
biodiversity

The specific indicator selected is: 

•	 Occurrence of temperature‑sensitive species.

This indicator has been the subject of extensive 
discussion, not least because the link between 
biodiversity and climate change has become an 
increasingly important issue during the SEBI 2010 
process. Many biodiversity‑related indicators of 
climate change use a component of biodiversity 
to illustrate that climate change is happening (e.g. 
change in egg laying patterns or plant phenology). 
Rarely however do they address the direct 
negative impacts of climate change on biodiversity. 
A proposed indicator is to be developed that 
represents the abundance of a selected set of species 
which are specifically sensitive to climate change 
(because they either live in ephemeral habitats or 
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have limited capacity for dispersal). The indicator 
proposed for initial inclusion in the set reflects 
potentially negative impacts (e.g. the spread of 
thermophilic species may stress existing local plant 
species). However, in future this indicator should 
be replaced by one that measures impacts more 
directly. 

Focal area: ecosystem integrity and ecosystem 
goods and services

Ecosystem integrity and the goods and services 
provided are directly linked. Reduced integrity 
reduces goods and services. In other words, the loss 
of ecosystem function will stop the production of 
the types of goods and services we often take for 
granted. Many of the indicators in this focal area 
relate to economic sectors and hence to the policies 
developed for these areas.

9.	 Headline indicator: Marine Trophic Index

The specific indicator selected is: 

•	 Marine Trophic Index of European seas.

The intensification of fishing has led to the decline 
of large, high value predatory fishes, such as tuna, 
cod, sea bass and swordfish; fish which rank highly 
in the food chain. As a consequence, fisheries, since 
1950, have increasingly relied upon smaller fish 
with shorter life spans and on the invertebrates 
from the lower parts of both marine and freshwater 
food webs. If the decline in trophic levels continues 
at the current rate, the preferred fish for human 
consumption will become increasingly rare. The 
Marine Trophic Index measures this effect.

10.	 Headline indicator: connectivity/fragmentation 
of ecosystems

The two specific indicators selected are: 

•	 Fragmentation of natural and semi‑natural areas;

•	 Fragmentation of river systems.

The first indicator shows the change in the average 
size of patches of natural and semi natural areas, 
on the basis of land cover maps produced by 
photo‑interpretation of satellite imagery. Average 
patch size is related to the 'functionality' of the 
habitat. This is the extent to which the habitat is able 
to support viable populations of plants and animals. 
If it is too small or not sufficiently connected to other 
habitat blocks, it may not provide the necessary 
conditions for many species. In addition, if a habitat 

is not sufficiently large or connected it may not 
provide services to humans, including climate 
change adaptation and mitigation functions.

In assessing the impact of fragmentation, changes 
in the patch size of land cover units needs to be 
considered jointly with the position of a given 
unit on a gradient from natural to artificial. 
Fragmentation is a major threat to the biodiversity 
of natural and semi‑natural areas. Natural and 
semi‑natural areas are critically important, as 
they support the full range of ecosystem services 
as well as the majority of species and habitats in 
each ecosystem. If such areas become increasingly 
fragmented and the average size decreases, the 
integrity of the whole ecosystem is affected. 
However, in intensively managed ecosystems (e.g. 
intense agricultural production or plantation forest) 
a decrease in patch size may in some cases have 
a beneficial effect on biodiversity (e.g. increased 
habitat and species diversity) and/or the services the 
ecosystem supports.

Work is on‑going with indicators that focus on 
change in spatial patterns in ecosystems (and 
include information on for example core habitat, 
edge, isolated patches, and corridors) and have the 
potential to be linked to functional aspects that are 
meaningful for biodiversity.

The indicator on river fragmentation shows 
fragmentation due to the presence of artificial 
structures that a) may affect the passage of 
migratory fish and so restrict their range and/or 
abundance and b) changes substantially the natural 
habitat distribution within rivers and modifies their 
ecological capacity.

11.	 Headline indicator: water quality in aquatic 
ecosystems

The two specific indicators selected are: 

•	 Nutrients in transitional, coastal and marine 
waters;

•	 Freshwater quality.

Nutrients are problematic for biodiversity in both 
marine and fresh water. Nitrogen and phosphorous 
enrichment causes a train of undesirable effects. 
Essentially, excess nutrients lead to the direct loss 
of animal and plant species and changes in the 
composition of ecosystems. Algal bloom in water 
bodies, occasionally toxic to humans and therefore 
of relevance to drinking water sources, are not 
uncommon. They can be caused by agricultural 
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intensification, coastal fish farming and a range of 
related factors. 

Focal area: sustainable use

It is essential that ecosystems and species are 
managed in a sustainable manner. Overexploitation 
of wild resources may be less important as a threat 
to biodiversity in Europe. However, unsustainable 
management in productive sectors dependent on 
ecosystem services can have disastrous effects. 
Integrating biodiversity concerns into such 
productive sectors is therefore a key response 
to biodiversity loss. The complexity of this area 
necessitates the use of a suite of indicators which 
link to ecosystem status, the delivery of policy and 
the implementation of action.

12.	 Headline indicator: area of forest, agricultural, 
fishery and aquaculture ecosystems under 
sustainable management 

Within the SEBI 2010 process, it was not possible 
to define a simple indicator on 'Area of forest, 
agriculture, fishery and aquaculture ecosystems 
under sustainable management'. Sustainability is a 
multi‑dimensional concept that is not easily covered 
by one single indicator. It covers both ecological 
(e.g. the size of the yielded stock, the state and 
production capability of the ecosystem, and damage 
outside and inside the ecosystem due to leaching, 
emissions, extraction, over‑exploitation and impact 
(footprint) outside Europe) and socio‑economic 
aspects (e.g. does the yield meet the human needs? 
Is the activity profitable in monetary terms? How 
many people does the sector employ?). 

As sustainable management comprises these 
multiple dimensions, the indicators need to reflect 
this. Moreover, they may not always have a direct 
link to biodiversity. However, they do provide 
essential information with which to assess the 
sustainability of the different production sectors, of 
which the impact on biodiversity and ecosystems is 
a key element.

Within this headline, one or two specific indicators 
have been selected to address each of the listed 
ecosystems separately.

Forest:

•	 Growing stock, increment and fellings; 

•	 Deadwood. 

The indicator, 'Growing stock, increment and 
fellings' provides information on the stock size, 
wood production and its production capability. 
'Deadwood' provides additional information on 
the state of the ecosystem, as a proxy for the state 
of many invertebrate species which are difficult to 
measure.

Agriculture:

•	 Nitrogen balance (input/output); 

•	 Area under management practices potentially 
supporting biodiversity.

In contrast to forestry and fisheries, it makes less 
sense to select an 'exploited stock' indicator for 
agriculture. Nitrogen‑balance provides information 
about the pressure on biodiversity from outside 
agri‑ecosystems and its component nitrogen‑input 
informs about the pressure on biodiversity inside 
the agri‑ecosystem. The area under management 
practices potentially supporting biodiversity 
provides information on high nature value farmland 
(i.e. agricultural land with a high biodiversity 
value) as well as on specific responses that aim to 
have a beneficial effect on biodiversity within and 
outside agricultural areas (e.g. organic farming 
and agri‑environment schemes that support 
biodiversity). 

Fisheries/aquaculture:

•	 European commercial fish stocks; 

•	 Effluent water quality from finfish farms. 

The indicator, 'European commercial fish stocks' 
provides information on the stock size, production 
and production capability. 'Effluent water quality 
from finfish farms' provides information on the 
damage to the marine ecosystem by leakage. An 
indicator on damage by fishing methods is not 
available yet, but may be included in the future. 

A full assessment of sustainable management 
requires analysis of the relationships between the 
ecosystem specific indicators and other relevant 
indicators from the proposed set (ecosystem 
coverage, common birds and butterflies, Red 
List Index, livestock genetic diversity, nationally 
designated protected areas, Marine Trophic Index 
and ecological footprint) as well as information from 
other sectoral indicator sets (e.g. IRENA, MCPFE) 
not included in the European biodiversity set, and 
socio‑economic indicators, such as employment. 
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The development and use of a broad range of 
indicators, both within and beyond the European 
biodiversity headline set, for the assessment of the 
sustainable management of the various economic 
sectors has been elaborated by Expert Group six 
and summarised elsewhere (8). These ideas will be 
developed further in the preparation of the indicator 
based assessment report to be published in 2008.

13.	 Headline indicator: ecological footprint of 
European countries

The specific indicator selected is:

•	 Ecological footprint of European countries. 

Europe impacts on biodiversity far beyond its 
own borders and shores. The ecological footprint 
indicator was added to the CBD and European 
headline list for this reason. It is a key indicator in 
the set, as it measures, albeit indirectly, the potential 
impact of Europe's production and consumption on 
biodiversity outside Europe.

Focal area: status of access and benefits sharing

There is much political and public concern that the 
genetic resources provided by biodiversity must be 
exploited for human wellbeing and that benefits are 
equally shared in society. This focal area specifically 
targets this issue.

14. 	 Headline indicator: percentage of European patent 
applications for inventions based on genetic 
resources

The specific indicator selected is: 

•	 Patent applications based on genetic resources. 

Many medicinal, pharmaceutical and health 
products are based on genetic resources. This 
raises issues about access to genetic resources 
and benefit‑sharing, and also relates to public 
awareness of the services delivered by biodiversity. 
This indicator is pertinent to the contributions 
that biodiversity makes to human wellbeing and 
prosperity, and shows the scale and trends in 
European patent applications for inventions based 
on genetic resources. The indicator currently 
proposed merely shows the extent to which 
inventions are based on biodiversity, which as such 
does not indicate a positive or negative impact 

on biodiversity. Further development should also 
enable the indicator to capture the issues of access 
and benefit‑sharing.

Focal area: status of resource transfers and use

Funding to biodiversity demonstrates political and 
private commitment to the conservation of local 
and global biodiversity.

15. 	 Headline indicator: funding to biodiversity

The specific indicator selected is: 

•	 Financing biodiversity management. 

This indicator represents a compilation of the 
amounts of specific expenditure relating to 
biodiversity within the EU budget. Once these 
amounts have been obtained, it can be expressed as 
a ratio in terms of the overall EU budget in addition 
to its expression in absolute terms. According to 
the headline, the indicator needs to be further 
developed to include transfers of money, e.g. 
support to biodiversity in overseas development 
cooperation. In addition, the indicator could cover 
funding from national budgets as well as private 
sources. 

Focal area: public opinion (European focal area 
not included by the CBD)

Public opinion is a vital factor in influencing 
politicians and decision makers. It provides 
a barometer for public support and interest. 
Moreover, it constitutes a source of motivation for 
individuals at all levels to act.

16. 	 Headline indicator: public awareness and 
participation

•	 Public awareness.

Several indicators were reviewed, for example, 
'Volunteering for practical management activities 
on nature reserves', 'Paying for membership of 
wildlife NGOs or for wildlife campaigns', 'Nature 
watch programmes on television' or 'Visits to areas 
of natural beauty or nature reserves'. However, the 
availability of data and information are limited at 
this stage. The indicator proposed will be based 
on the Eurobarometer survey on biodiversity, and 
results are expected in September/October 2007.

(8)	 http://biodiversity‑chm.eea.europa.eu/information/indicator/F1090245995/F1115193194.
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3.3	 Streamlining opportunities offered 
by the set

The set of biodiversity headline indicators was 
developed in response to a specific request from 
policy makers. It will now be delivered to these 
policy makers for political endorsement. SEBI 2010 
was primarily conceived as a process for selecting 
pan‑European biodiversity indicators. 

Biodiversity indicators must complement other sets 
of indicators designed to assess progress in other 
policy sectors, for example agriculture, forestry, 
poverty reduction, health, trade and sustainable 
development as well as those describing the abiotic 
environment. While some indicators in the set are 
new, several originate from existing sets. Therefore, 

they do not require new or additional dataflows (see 
Table 3.1). In order to avoid duplication of effort, 
linkages should be made between these various 
initiatives. 

3.4	 Future development of the set 

The indicators described in this report are available 
now, or soon, pending delivery of major relevant 
data sets. In future phases, the set will be further 
developed to improve coverage of those elements 
which are still lacking or insufficiently elaborated 
upon, and provide a stable, integrated, standardised 
set. Like well‑established socioeconomic indicators, 
such as GDP and employment figures, the full 
development of a biodiversity set will take some time. 

Table 3.1	 European biodiversity indicators that are included in existing indicator sets

Proposed indicators Existing indicator sets that contain this indicator

1	 Abundance and distribution of selected species SDI (9) (Common Bird Index)  

2	 Red List Index for European species SDI (under development)

7	 Nationally designated protected areas EEA Core Set of Indicators (008 Designated areas)

8	 Sites designated under the EU Habitats and Birds Directives EEA Core Set of Indicators (008 Designated areas)

SDI (Sufficiency of Member States proposals for protected sites 
under the EU habitats directive — title may change depending on 
outcome of current discussions)

9	 Critical load exceedance for nitrogen EMEP

SDI (under development)

13	 Fragmentation of natural and semi‑natural areas To be developed for SDI

15	 Nutrients in transitional, coastal and marine waters EEA Core Set of Indicators (021 Nutrients in transitional, coastal 
and marine waters)

16	 Freshwater quality EEA Core Set of Indicators (019 Oxygen consuming substances in 
rivers and 020 Nutrients in freshwater)

SDI (Concentration of organic matter as biogeochemical demand 
of rivers)

17	 Forest: growing stock, increment and fellings MCPFE

SDI

18	 Forest: deadwood MCPFE

To be developed for SDI

19	 Agriculture: nitrogen balance IRENA

To be developed for SDI

20	 Agriculture: area under management practices potentially 
supporting biodiversity (High nature value farmland area; 
Area under organic farming; Area under biodiversity 
supportive agri‑environment schemes)

IRENA (area under organic farming)

SDI (Area under agri‑environmental commitments; Area under 
organic farming)

21	 Fisheries: European commercial fish stocks EEA Core Set of Indicators (032 Status of marine fish stocks)

SDI (Fish catches from stocks outside safe biological limits)

22	 Aquaculture: effluent water quality from finfish farms EEA Core Set of Indicators (033 Aquaculture production)

(9)	 Reference to SDI list given according to the output of the 2007 review of the SDI set within the SDI working group, and pending 
the formal adoption by the Commission. The list distinguishes between indicators under development (expected availability of data 
with sufficient quality and coverage within two years), which are part of the set, and indicators under development (data availability 
in the longer term) which are not yet part of the set.
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Learning by doing will be an indispensable part 
of this process. Using the indicators will help to 
determine priorities for improvement. Nevertheless, 
some consideration has already been given to the 
first set and the development of its components, so 
as to provide a better basis for monitoring progress 
towards the 2010 target. The 26 indicators do not 
directly address drivers of change but cover all the 
elements in the DPSIR model. 

The driving forces belong to the socioeconomic 
domain and were not included in this first set of 
biodiversity headline indicators. In future, work 
will focus on improving linkages between the 
driving forces, such as agriculture, transport, 
forestry, tourism, that most directly contribute to the 
degradation of ecosystems and loss of ecosystem 
services resulting from such degradation. Ecosystem 
accounting methods anchored in the UN System of 
Economic and Environmental Accounting (SEEA) 
will become the framework within which such 
integrated analysis of both physical and monetary 
stocks and flows will be tested.

The main pressures on biodiversity are included 
in the first set: habitat loss (ecosystem extent), 
fragmentation of (semi) natural habitats and rivers, 
invasive alien species, pollution (freshwater quality, 
nutrients in marine waters, effluent water quality of 
fish farms, nitrogen deposition, nitrogen balance and 
input), and overexploitation ( forest growing stock, 
increment and fellings and ecological footprint of 
European countries). 

The state indicators on the components of 
biodiversity at the levels of genes, species, and 
ecosystems are relatively well covered. At ecosystem 
level, 'ecosystem coverage' covers the change in 
extent of all major ecosystem types. 'Habitats of 
European interest' provides details on specific 
habitats within the major ecosystem types and 
reflects the policy response. 

At species level, the European birds and butterflies 
indicators are available now, as well as the 'Red 
List Index'. More taxonomic groups may be 
included in the near future in order to provide 
a more representative picture of changes within 
the ecosystems. 'Species of European interest' 
provides details on specific species within the major 
ecosystem types, and, as for Habitats, reflects the 
policy response. 

The indicator on genetic diversity only relates to 
species of economic importance, as decided by 
the CBD COP. Furthermore, the current selected 
indicator only captures a part of the domesticated 

genetic diversity (livestock) and should be 
supplemented with information on crops, trees and 
fish genetic diversity in the near future. 

These indicators are highly complementary and 
provide trends on key aspects of the homogenisation 
process. 'Ecosystem coverage' provides information 
on how much of the ecosystem is left (quantity), 
whereas the European birds and butterflies 
indicators and the 'Red List Index' provide 
information on the remaining (average) quality 
within these ecosystems. 

Several other indicators in the set give additional 
information on components of biodiversity. The 
'Marine Trophic Index' shows a specific aspect of 
the homogenisation process of marine ecosystems: 
the loss of the species at the top of the food chain. 
The number of commercial fish stocks outside safe 
biological limits also contributes information on 
the state of biodiversity, so too does 'deadwood' 
as a surrogate for approximately 50 % of the 
forest species. 'Alien invasive species' indicates 
replacement of the original species by non‑natives. 

Impacts on biodiversity are covered in the set 
by indicators such as the 'status of commercial 
fish stocks' and the 'Marine Trophic Index'. The 
indicators of 'ecosystem integrity and goods and 
services' are relevant indicators for the impact of 
biodiversity loss on society. 

Indicators can reflect a pressure or impact, even 
though strictly speaking they are state indicators. 
An example in the set is the indicator on occurrence 
of 'temperature sensitive species' included under the 
headline 'impact of climate change on biodiversity'. 
An improved indicator for the impact of climate 
change on biodiversity would measure abundance 
of specific sensitive species, thus showing an impact 
on healthy systems caused by climate change. For 
climate change impact, further development of the 
proposed indicator is also required in order to for 
example extend geographical coverage, address 
other changes in distribution, and be clearer about 
actual effects on biodiversity. 

In a future phase of work, analysis of additional 
ecosystem goods and services may be considered as 
well as the application of accounting‑based methods 
to track changes in the physical stocks and flows 
of such services, and assigning economic values to 
such changes. 

As for pressure, state and impact indicators, 
response indicators are also distributed across 
several focal areas. The following indicators 
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directly measure a response: 'nationally 
designated protected areas'; 'sites designated 
under the EU Habitats and Birds Directives'; 
'financing biodiversity management'; agricultural 
area under management practices potentially 
supporting biodiversity' (biodiversity supportive 
agri‑environmental schemes and organic farming); 
and 'public awareness'. 

Some indicators are so closely linked to existing 
policies which are not targeted at biodiversity 
conservation (e.g. Common Agricultural Policy or 
Common Fisheries Policy ), that they also directly 
reflect the impacts of current policies, even though 
they may be indicators of state or pressure. Six 
specific indicators are included for the headline 
indicator on area of forest, agricultural, fishery 
and aquacultural ecosystems under sustainable 
management. This is essential from a response 
point of view, given the importance of including 
biodiversity concerns into productive sectors. 

Some indicators in the current set record trends 
(e.g. population trends), others measure policy 
changes (e.g. designated sites). In future, it may be 
useful to develop indicators that enable the effect of 
policy interventions on trends to be measured.

The response indicators for biodiversity are 
arguably the weakest area of the set, both 
conceptually and in terms of methodologies 
and data available for constructing more useful 
and resonant indicators. Even though there is 
no separate focal area on responses, assessing 
the effect of responses is essential if progress to 
target is to be measured. Response indicators are 
therefore a key priority. For example, for the EU it 
is hoped that an information base will result from 
the expected reporting by European Union Member 
States under Article 17 of the Habitats Directive 
as well as the Biodiversity Action Plan under the 
Biodiversity Communication. 

Looking more generically across the set, greater 
attention will be paid in future SEBI 2010 phases 
to the issue of the spatial scales at which indicators 
are calculated, presented and analysed. Four scales 
are envisaged: the European scale; the national 
scale; major ecosystem types (e.g. forest, grassland, 
inland water, marine, tundra, urban, agriculture); 
and bio‑geographical regions (e.g. Boreal, Atlantic, 
Continental, Mediterranean, Alpine, Arctic).

Greater attention will also be given to indicator 
integration through the broader application of 
data modelling techniques and the development of 
aggregate and composite indicators, e.g. ecosystem 

accounts or composite species indices. Baselines 
are also a vital consideration if indicators are to be 
meaningful when assessing changes over time. For 
instance, showing that there are 1 000 seals in the 
Wadden Sea has no real meaning in its own right. 
The statement only becomes meaningful when 
the figure is compared to a baseline, e.g. 500 seals 
as the minimum vital population, 100 seals as the 
threshold for the category 'critically endangered', 
comparison with 2 000 seals in 1995, or 6 000 seals 
in a low impacted intact ecosystem of similar size 
etc. 

Finally, the core information on biodiversity loss and 
the change in species abundance of selected species 
needs further elaboration. This can be achieved 
by extending the number of species and groups 
towards a more representative set for each of the 
major ecosystem types. Improved coordination 
and organisation of available databases under 
the umbrella of a shared information system for 
biodiversity could greatly help at relatively little 
additional cost. Obtaining a consensus amongst 
policy and scientific stakeholders on the adoption 
of available datasets and analytical methods could 
also contribute to improving the set. Work has to 
be carried out to improve and streamline existing 
monitoring programmes, so that biodiversity is on 
a level footing with other environmental priorities, 
such as climate change, air quality and water. Action 
would include: improving European coverage and 
resolution in order to fill gaps, harmonise baselines 
and explore the determination of critical levels for 
sustainable management. 

Making progress will require addressing financial 
issues related to the corresponding monitoring 
systems and especially those managed by NGOs 
where the financial constraints are clear. It is hoped 
that the SEBI 2010 process through the publication 
of this report and associated activities can help 
bring about increased investment in improving 
the evidence base for assessing progress towards 
the 2010 target. As mentioned earlier, monitoring, 
conservation and assessment of biodiversity depend 
to a much larger degree on NGO activities than is 
the case for other environmental issues. Funding 
for biodiversity monitoring substantially lags 
behind investments made by countries in other 
environmental issues, such as air and water quality 
and atmospheric emissions. Yet biodiversity is 
arguably as important as climate change for future 
policy action. 

One of the on‑going objectives of SEBI 2010 is to 
help ensure adequate funding, and much work 
still remains to be carried out. Very productive 
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relationships have been developed with the NGO 
community as holders of key datasets, and further 
work on possible funding mechanisms to ensure 
sustained dataflows in this area is needed. Where 
available, the documentation in Section 2 contains 
details for each indicator on the cost of further 
development and production. 

Accurate, systematic and adequately‑funded 
monitoring systems should be considered for 
tracking changes over time across the indicators, and 
so ensuring the long‑term viability and credibility 
of the system. Monitoring should be designed to 
ensure adequate species/habitat representativity, 

sampling frequency, geographical coverage, and 
spatial resolution. 

At the same time, not all actions require substantial 
additional investments in order for improvements 
to be realised. For example, improved collaboration 
and coordination between the vast array of actors 
and the already collected and developed data 
and methodologies is one possible action. Huge 
efficiencies have already been made during this 
phase of SEBI 2010 as a result of tapping into 
ongoing activities in other sectors, and many more 
can be realised in future phases especially within the 
biodiversity domain.
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Annex: 	 SEBI 2010 Coordination Team  
			  and Expert Groups

The Coordination Team, as initially established in 
January 2005, consisted of a representative of the 
EEA, covering EU/EEA countries, of ECNC, covering 
other PEBLDS countries and of UNEP‑WCMC, 
covering links to the global/CBD activities. 
During 2005, the Team was expanded to include 
(initially informally, eventually more formally) the 
coordinators and chairs of the six Phase 1 Expert 
Groups plus representatives of DG Environment of 
the European Commission, PEBLDS joint secretariat 
and the Czech Republic (as lead country for the 
PEBLDS action plan on biodiversity indicators):

Gordon McInnes (EEA): SEBI 2010 Coordinator, 
Frederik Schutyser (EEA): SEBI 2010 secretariat, 
Vibeke Horlyck: SEBI 2010 secretariat (2005 and 
early 2006), 
Ivone Pereira Martins (EEA), 
Lawrence Jones‑Walters (and Ben Delbaere in 2005 
and 2006) (ECNC), 
Jerry Harrison (UNEP‑WCMC), 
Anne Teller (European Commission DG 
Environment), 
Ivonne Higuero (PEBLDS Joint Secretariat), 
Jan Plesnik (Czech Republic). 

Expert Group 1:	 
Coordinator — Sophie Condé (ETC-BD),  
Chair — James Williams (the United Kingdom, 
ETC‑BD).

Expert Group 2:  
Coordinator — Rania Spyropoulou (EEA),  
Chair — Laurent Duhautois (France).

Expert Group 3:	 
Coordinator — Dominique Richard (ETC-BD), 
Chair — Ulla Pinborg (Denmark)

Expert Group 4:	 
Coordinator — Ben Delbaere (ECNC), 
Chair — Simon Bareham (the United Kingdom, 
ETC-BD)

Expert Group 5:	 
Coordinator — Tor-Björn Larsson (EEA),  
Chair — Snorri Baldursson (Iceland).

Expert Group 6:	 
Coordinator — Ivonne Higuero (PEBLDS) 
Chair — Ben ten Brink (the Netherlands).

The Expert Groups and Coordination Team covered 
the following headline indicators:

EU headline indicator EG or CT 
responsible

Trends in the abundance and distribution of 
selected species

EG1

Change in status of threatened and/or 
protected species

EG1

Trends in extent of selected biomes, 
ecosystems and habitats

EG2

Trends in genetic diversity of domesticated 
animals, cultivated plants, and fish species 
of major socioeconomic importance

EG3

Coverage of protected areas CT

Nitrogen deposition EG4

Trends in invasive alien species EG5

Impact of climate change on biodiversity CT

Marine Trophic Index CT

Connectivity/fragmentation of ecosystems EG2

Water quality in aquatic ecosystems CT

Area of forest, agricultural, fishery and 
aquaculture ecosystems under sustainable 
management

EG6

Ecological Footprint of European countries CT

Percentage of European patent applications 
for inventions based on genetic resources

CT

Funding to biodiversity CT

Public awareness and participation CT

Members of the different Expert Groups are listed 
below:

EG 1

Larisa Nikolaevna Aleinikova, Ministry of Natural 
Resources (Russia), 
Ian Burfield, BirdLife International, 
Stuart Butchart, BirdLife International, 
Denis Couvert, Muséum National d'Histoire 
Naturelle (France), 
Luc De Bruyn, Flemish government, 
Mireille De Heer, (formerly) Environment 
Assessment Agency (the Netherlands), 
Jan Dušek, Agency for Nature Conservation and 
Landscape Protection (Czech Republic), 
Christoph Eichen, Ministry for the Environment 
(Germany), 
Erik Framstad, Institute for Nature Research 
(Norway), 

Note: 	 EG = Expert Group, CT = Coordination Team.
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Marie Therese Gambin, Environment and Planning 
Authority (Malta), 
Ward Hagemeijer, Wetlands International, 
Borja Heredia, Ministerio de Medio Ambiente 
(Spain), 
Maria Ingimarsdottir, Institute of Natural History 
(Iceland), 
Nevana Ivanova, Executive Environment Agency 
(Bulgaria), 
Romain Julliard, Muséum National d'Histoire 
Naturelle (France), 
Fons Koomen, Ministry of Agriculture, Nature & 
Food Quality (the Netherlands), 
Ulla-Maija Liukko, Environment Institute (Finland), 
Jonathan Loh, WWF International, 
Grégoire Loïs, European Topic Centre on Biological 
Diversity, 
Edmund McManus, (formerly) UNEP-WCMC, now 
CEFAS (the United Kingdom), 
Svetozar Petkovski, BIOECO (FYR of Macedonia), 
Didier Pont, National Centre for Scientific Research 
(France), 
Liutauras Raudonikis, Institute of Ecology of Vilnius 
(Lithuania), 
Angelika Rubin, European Commission, 
DG Environment, 
Norber Sauberer, Umweltbundesamt (Austria), 
Andrej Saxa, State Nature Conservancy (Slovakia), 
Larry Speers, GBIF, 
Andreas Streit, UNEP/EUROBATS, 
Andrew Terry, IUCN — The World Conservation 
Union, 
Dace Vainauska, Environment Agency (Latvia), 
Chris van Swaay, Butterfly Conservation Europe 
BCE/Dutch Butterfly Conservation, 
Ildikó Varga, Ministry of Environment and Water 
(Hungary), 
Adrian Zangger, BDM Coordination Office 
(Switzerland), 
Hanno Zingel, Environment Information Centre 
(Estonia).

EG 2

Danial Baláž, State Nature Conservancy (Slovakia), 
Pavla Bortlova, European Landowners Association, 
Irene Bouwma, Centre for Geo-Information (the 
Netherlands), 
Robertina Brajanoska, Ministry of environment and 
physical planning (FYR of Macedonia), 
Geert De Blust, ECOLAND Institute of Nature 
Conservation (Belgium), 
Ellen Dieme, Wetlands International, 
Edward Mackay, Scottish Natural Heritage (the 
United Kingdom), 
Ásrún Elmarsdóttir, Institute of Natural History 
(Iceland), 

Franz Essl, Umweltbundesamt (Austria), 
Christine Estreguil, Joint Research Centre, 
Livia Kisné, Ministry of Environment and Water 
(Hungary), 
Georg Frank, BFW (Austria), 
Lauri Klein, Environment Information Centre 
(Estonia), 
Marco Marchetti, AISF-UNIMOL, 
Irina Merzlyakova, Biodiversity Conservation Centre 
(Russia), 
Tine Nielsen Skafte, Forest and Nature Agency 
(Denmark), 
Bruno Petriccione, National Forest Service (Italy), 
Pavol Polák, State Nature Conservancy (Slovakia), 
Radoslav Stanchev, Executive Environment Agency 
(Bulgaria), 
Jesus San Miguel Ayanz, Joint Research Centre, 
Duncan Stone, Scottish Natural Heritage (the United 
Kingdom), 
Jo van Brusselen, European Forest Institute, 
Joost Van der Velde, European Commission DG 
Environment, 
Peter Veen, Royal Dutch Society for Nature 
Conservation, 
Peter Vogt, Joint Research Centre, 
Jean-Louis Weber, EEA, 
 
Ad hoc invited marine experts

Antti Räike, Ministry of Environment (Finland), 
Beate Werner, EEA, 
Christoffer Bostroem, Åbo Akademi University 
(Finland), 
Corinna Ravilious, UNEP-WCMC, 
Eva Gelabert, EEA, 
Graham Saunders, Scottish Heritage (the United 
Kingdom), 
Harald Aasmus, Alfred Wegener Institute 
(Germany), 
Hermanni Backer, HELCOM (Finland), 
Ian Payne, MRAG (the United Kingdom), 
John Pinnegar, CEFAS (the United Kingdom), 
Jørgen Nørrevang Jensen, ICES, 
Leonardo Tunesi, ICRAM, 
Lobna Ben Nakhla, UNEP, 
Panagiotis Panagiotidis, National Centre for Marine 
Research, 
Reg Watson, UBC Fisheries Centre, Aquatic 
Ecosystems Research Laboratory (Canada), 
Sabine Christiansen, WWF,  
Schrimph Wolfram, Joint Research Centre.

EG 3

Sreten Andonov, Faculty of Agriculture and Food 
Science (FYR of Macedonia), 
Bart Barten, FAO, 
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Frank Begemann, Bundesanstalt für Landwirtschaft 
und Ernährung (Germany), 
Eleonore Charvolin, Bureau des ressources 
génétiques (France), 
Sónia Dias, Bioversity International, 
Brian Ford-Lloyd, School of Biosciences, University 
of Birmingham, 
Samy Gaiji, Bioversity International, 
Sipke-Joost Hiemstra, Centre for Genetic Resources 
Wageningen University (the Netherlands), 
Nigel Maxted, School of Biosciences University of 
Birmingham (the United Kingdom), 
Dominique Planchenault, Bureau des Resources 
Génétiques (France), 
Dimitri Politov, Academy of Sciences (Russia), 
Giovanni Giuseppe Vendramin, Plant Genetic 
Institute (Italy).

EG 4

Simon Bareham, European Topic Centre on 
Biological Diversity, 
Sergey Alexandr Blagodatsky, Academy of Science 
(Russia), 
Albert Bleeker, Energy Research Centre for the 
Netherlands, 
Etienne Dambrine, National Institute for 
Agricultural Research (France), 
Thomas Dirnboeck, Umweltbundesamt (Austria), 
Alan Feest, WEMRC Bristol University, (the United 
Kingdom), 
Maarten Hens, Institute for Nature Conservation 
(Belgium), 
Ljubcho Melovski, Institute of Biology (FYR of 
Macedonia), 
Michel Sponar, European Commission, 
DG Environment, 
Mark Sutton, Centre for Ecology and Hyrdrology 
(the United Kingdom), 
Arjen van Hinsberg, Environmental Assessment 
Agency (the Netherlands).

EG 5

Alicia Acosta, Agency for Environmental Protection 
and Technical Services (Italy), 
Laura Celesti-Grapow, University of Rome (Italy), 
Andras Demeter, European Commission, 
DG Environment, 
Yury Dgebuadze, Academy of Science (Russia), 
Ema Gojdicova, Nature Conservancy (Slovakia), 
Philip Hulme, Centre for Ecology and Hydrology 
(the United Kingdom), 
Melanie Josefsson, Environmental Protection 
Agency (Sweden), 
Kaarina Kauhala, Game and Fisheries Research 
Institute (Finland), 

Martin Krivanek, Academy of Science 
(Czech Republic), 
Grégory Mahy, Gembloux Agricultural University 
(Belgium), 
Ian McLean, Joint Nature Conservation Committee, 
Serge Muller, University of Metz (France), 
Wolfgang Rabitsch, Umweltbundesamt (Austria), 
Jose M. Rico, Universidad de Oviedo (Spain), 
Hans Erik Svart, Forest and Nature Agncy (Denmark), 
Vladimir Vladimirov, Institute of Botany (Bulgaria) 
Argyro Zenetos, Hellenic Centre for Marine Research 
(Greece).

EG 6

Marie Belling, European Landowners Association, 
Robin du Parc, European Landowners Association, 
Myriam Dumortier, Institute for Nature Conservation 
(Belgium), 
Anders Hildingsson, National Board of Forestry 
(Sweden), 
Stefanie Linser, Umweltbundesamt (Austria), 
Linas Ložys, Institute of Ecology (Lithuania), 
Leticia Martinez-Aguilar, European Commission, DG 
Fisheries, 
Carlos Martin-Novella, Ministerio de Medio Ambiente 
(Spain), 
Roman Michalak, Liaison Unit of the Ministerial 
Conference on the Protection of Forests in Europe, 
Maria Luisa Paracchini, Joint Research Centre, 
Jari Parviainen, Forest Research Institute (Finland), 
Jan-Erik Petersen, EEA, 
Claudio Piccini, Agency for Environmental Protection 
and Technical Services (Italy), 
Pasi Rautio, European Commission, 
DG Environment, 
Ieva Ruchevska, UNEP, 
Andrej A. Sirin, Academy of Science (Russia), 
Nikos Streftaris, Hellenic Centre for Marine Research 
(Greece), 
Katja Troeltzsch, European Forest Institute , 
Gerard Van Dijk, Ministry of Agriculture (the 
Netherlands).

In addition to EG members, the following people 
contributed through participation in the November 
2006 workshop:

Ari-Pekka Auvinen, Ministry of Environment 
(Finland), 
Françoise Breton, European Topic Centre on 
Terrestrial Environment, 
Zoe Cokeliss, UNEP-WCMC, 
Christophe Derzelle, European Commission, 
DG Agriculture, 
Gorm Dige, EEA, 
Lars Gaudal, University of Copenhagen (Denmark), 
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Roy Haines Young, Nottingham University (the 
United Kingdom), 
Joerg Hoffman, Agricultural Research Centre 
(Germany), 
Robert Hoft, UNEP-SCBD, 
Ludo Holsbeek, EEA Management Board, 
Ybele Hoogeveen, EEA, 
Justin Kitzes, Global Footprint Network, 
Laure Ledoux, Eurostat, 
Els Martens, Agency for Nature and Forests, Flemish 
Government, 
Mark Marissink, Environmental Protection Agency 
(Sweden), 
Pierre Nadin, Eurostat, 
Szabolcs Nagy, Wetlands International, 
Jos Noteboom, Environment Assessment Agency 
(the Netherlands), 

Tore Opdahl, Directorate for Nature Management 
(Norway), 
Július Oszlányi, EEA Scientific Committee, 
Stefan Schröder, Agency for Agriculture and Food 
(Germany), 
Hélène Souan, Ministry of Ecology (France), 
Andrew Stott, Department for Environment, Food 
and Rural Affairs (the United Kingdom), 
Beatriz Torres, GBIF, 
Angheluta Vadineanu, National University Research 
Council (Romania), 
Jelle van Minnen, European Topic Centre on Air and 
Climate Change, 
Eva Viestova, European Commission 
DG Environment.
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2010BIP 2010 Biodiversity Indicators Partnership

BAPs Biodiversity action plans

Birds Directive Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds

CAP EU's Common Agricultural Policy

CBD UN Convention on Biological Diversity

CFP EU's Common Fisheries Policy

CLC Corine land cover

CLE Critical Load Exceedance

COP Conference of the Parties

DG Directorate General

DPSIR Driver, pressure, state, impact and response (DPSIR) model of indicators 

EBMI-F European Biodiversity Monitoring and Indicator Framework

EC European Commission

ECBS EC Biodiversity Conservation Strategy

ECNC European Centre for Nature Conservation

EEA European Environment Agency

EECCA Eastern Europe, Caucasus and Central Asia (Armenia, Azerbaijan, Belarus, Georgia, 
Kazakhstan, Kyrgyzstan, Moldova, Russian Federation, Tajikistan, Turkmenistan, 
Ukraine and Uzbekistan)

Eionet European Environment Information and Observation Network

EMMA European Marine Monitoring and Assessment

ETC European Topic Centre

ETC/BD European Topic Centre on Biological Diversity (established in support of EEA)

EU-27 Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, the Netherlands, the 
United Kingdom

FAO UN Food and Agriculture Organisation
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Habitats 
Directive

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and 
of wild fauna and flora

GEF Global Environment Facility

HNV High nature value (farmland)

IGO Intergovernmental Organisation

IRENA Indicator reporting on the integration of environmental concerns into agriculture policy 
(EU)

IUCN The World Conservation Union

IWG-BioMIN International Working Group on Biodiversity Monitoring and Indicators

MA Millennium Ecosystem Assessment

MCPFE The Ministerial Conference for Protection of Forests in Europe

MTI Marine Trophic Index

NGO Non Governmental organisation

OECD Organisation for Economic Co-operation and Development

PEBLDS Pan-European Biological and Landscape Diversity Strategy (Council of Europe)

PSR Pressure State Response

SBSTTA The CBD's Subsidiary Body on Scientific, Technical and Technological Advice

SDI Sustainable Development Indicators 

SEBI 2010 Streamlining European 2010 Biodiversity Indicators

UN United Nations

UNECE United Nations Economic Commission for Europe

UNEP United Nations Environment Programme

UNEP/ROE United Nations Environment Programme Regional office for Europe

UNEP-WCMC United Nations Environment Programme World Conservation Monitoring Centre

WWF World Wide Fund for Nature
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