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COCONUT in a nutshell
Policy recommendations
•

Management of Natura 2000 sites should be extended to include their immediate
surroundings

•

Stop the decreasing trend of the area of seminatural grasslands through effective agri
environment schemes. Agrienvironmental schemes should be spatially coordinated at
the landscape level

•

An early assessment of extinction debt in all habitats that have been perturbed within
the last decades should be performed.

•

Increase monitoring of biodiversity and land use and develop Europeanlevel
monitoring and evaluation of the effects of national agrienvironmental schemes.
Improve quality, resolution and coverage of biodiversity and land cover data

•

Promote communication between policymakers and scientist. Improve institutional
uptake of policy supporting research results

Main findings
•

Habitat loss and the quality of the landscape surrounding the habitat drives
biodiversity loss

•

Species with different life history traits run different extinction risk

•

Extinction debts exist in fragmented landscapes mainly for vascular plants

•

Habitat quality to biodiversity has deteriorated around but not within Natura 2000 sites
in the years 1950 to 2000

•

The quality of CORINE and available biodiversity information from Natura 2000
areas is insufficient to allow for biodiversity modelling

•

Scenarios models predict biodiversity declines in Natura 2000 sites with increasing
land use intensification

Purpose
•

Provide decision basis to meet EU target to halt biodiversity by 2010 and beyond

•

Improve understanding on how terrestrial biodiversity is affected by historic and
current land use changes

Approach
•

Assemble existing data on land use change (GIS) and its effects on organisms from
literature and existing databases

•

Focus on Natura 2000 sites and habitat types

•

Perform metaanalysis and statistical modelling

•

Incorporate results in policy driven land use scenario models

See further: www.coconutproject.net

Background, aims and findings

A

s a result of increasing human pressure, the quality and the extent of natural habitats has

decreased dramatically across Europe over the last centuries. This has lead to a massive
biodiversity loss. In fact, if the current rate of loss of biological resources is continued, within
a few generations that will lead to unprecedented consequences for humankind.
The EU and other states have set an objective to halt or significantly reduce the current rate of
loss of biodiversity by 2010. Biodiversity is critical to ecological resilience and the
provisioning of ecosystem services essential for human wellbeing.
High biodiversity has been suggested to improve the resilience of ecosystems. Therefore, high
diversity ecosystems may act as an important buffer to future environmental changes, such as
those predicted as a result of climate change.
Land use and land cover changes play a major role for ecosystems, habitats and associated
species. Land use changes and habitat loss may result in serious consequences to the
generation of ecosystem services such as pollination and pest control provided by insects.
However, there is a large information gap on the effects of land use change on important
biodiversity groups. This information is critical to support correct policy decisions that
mitigate biodiversity loss.
Thus, the translation of this threat to biodiversity into tangible and quantifiable factors for use
by policymakers in decisionmaking processes is challenging, but vital for conservation.

The COCONUT project
A twoyear, research project founded under the European Commission Sixth Framework
Programme. COCONUT is coordinated by the Swedish University of Agricultural Sciences
and involves 11 partners from 8 countries.
The main aims of the COCONUT project are to (1.) Gather existing and new data on both
historical and current species richness and land use (GIS) across Europe. (2.) Synthesise these
data and perform metaanalyses to assess the current extent of biodiversity loss and to
understand how land use change affects biodiversity. (3.) Assess historical trends of
biodiversity and land use inside and in the surroundings of the Natura 2000 areas. (4.) Use the
results to parameterise predictive models to project future land use and biodiversity change in
response to socioeconomic scenarios. (5.) Develop and disseminate decision tools and policy
options for main EUpolicy areas for mitigating biodiversity loss based on the main findings
of the project.

The COCONUT approach What’s new?
We performed cross continental metaanalyses to assess how land use change affects
biodiversity change and how species with shared lifehistory traits vary in their sensitivity to
land use change. We grouped biodiversity components into trait groups which provided
guidelines for more efficient targeting conservation efforts and monitoring of especially

threatened components of biodiversity. We have developed novel methods to assess shifts in
habitat and landscape level quality for biodiversity in Natura 2000 sites in Europe. We
provided quantitative evidence for land cover change processes. Based on our results, we
addressed and disseminated policy options for main EUpolicy areas aimed at mitigating
biodiversity loss.

Main findings
•

Habitat loss and fragmentation, and also the quality of the landscape surrounding the
threatened habitat, are key drivers for biodiversity decline. This was found for several
biodiversity groups including pollinating insects, butterflies, and moths.

•

Habitat quality to biodiversity has deteriorated around but not within Natura 2000 sites
during the period 19502000. Nevertheless, habitat quality for areas immediately
outside Natura 2000 sites has deteriorated in many sites, especially between 1950 and
1990, for the majority of the groups of organisms examined (birds, plants, butterflies
and bees).

•

Land use intensification is predicted to lead to biodiversity decline in Natura 2000
sites in future scenarios

•

Not all species react equally to land use change. Instead species with shared life
history traits such as diet preference, dispersal capacity or sociality vary in their
sensitivity to land use change.

•

Mainly plants have extinction debts in fragmented landscapes. We found evidence of
delayed extinctions in vascular plants about 50 years after key habitat has been lost.
Such extinction debts provide a major challenge for biodiversity conservation.

•

The quality of CORINE and available biodiversity information from Natura 2000
areas is insufficient to allow for biodiversity modelling. This information is of too low
resolution, quality or consistency to allow for making sensible biodiversityland use
links. By using higher resolution land use information available for case study areas in
Europe, we developed tools for assessing and scaling ecologically relevant land use
change patterns and modelled these in response to socioeconomic scenarios.

Policy implications and recommendations
How to halt the biodiversity loss in Europe?
From our research findings, and also from the difficulties we had in pursuing some of our
research ideas, several policy implications and recommendations can be drawn:
•

Management of Natura 2000 sites should be extended to include their immediate
surroundings

•

Stop the decreasing trend of the area of seminatural grasslands through effective agri
environment schemes. Agrienvironmental schemes should be spatially coordinated at

the landscape level
•

An early assessment of extinction debt in all habitats that have been perturbed within
the last decades should be performed.

•

Increase monitoring of biodiversity and land use and develop Europeanlevel
monitoring and evaluation of the effects of national agrienvironmental schemes.
Improve quality, resolution and coverage of biodiversity and land cover data

Management of Natura 2000 sites should be extended to include
their immediate surroundings
Emergence: Traditionally protected area management has focused on within site management
in order to ensure protection of the biota. However, evidence from ecological theory and
practice suggests that the structure and quality of the surrounding matrix is as important as the
protected area itself (Forman 1995). Modifications of the surrounding matrix may include
changes in the spatial configuration of the surrounding habitats and changes in the quality of
the habitats themselves. Landscape configuration can be the most apparent change around
protected sites. However, changes in habitat quality are equally important at a smaller scale
for species persistence. Habitat quality can be defined as the ability of the environment to
provide conditions appropriate for individual and population persistence (McDermid et al.
2005). Therefore, maintaining habitat quality is a critical component of nature conservation
policy. For that reason generic habitat quality indices are commonly employed and habitat
quality has been used as a surrogate for rapid species monitoring especially where resources,
for expensive specieslevel survey and monitoring, are limited (Lucque and Vainikainen
2008). Habitats are recognisable entities that can be identified, mapped and managed. They
are susceptible to intervention in a form that is recognisable to land managers, conservation
officers etc.
Problem: It is becoming clear that although the Natura 2000 designation is an important step
towards biodiversity protection in Europe a static designation is no longer adequate and that
we need a more dynamic approach to conservation to ensure that the conservation targets are
achieved (Commission of the EC 2008). Preliminary results of the COCONUT project
highlight that there is a need to monitor activities beyond the Natura 2000 boundaries since
understanding the spatial pattern of habitat patches and the character of the intervening matrix
is of utmost importance for the ecological structure and function of protected areas (Forman
1995).
Public Policy: Although policy for protection within protected areas is specific and can be
implemented, currently there is no clear and specific policy for planning and protecting land
in the immediate surroundings of these areas (i.e. the matrix). The role of the matrix in
supporting and buffering biodiversity in Natura 2000 sites is poorly understood and at the
national level relevant conservation actions are usually absent.
Chronology: The Natura 2000 network was derived from the Birds Directive (1979) and the
Habitats Directive (1991), which constitute the backbone of the EU's internal policy on
biodiversity. According to the Commission (Commission of the EC 2008) one of the EU’s

main targets is to halt biodiversity loss of most important habitats and species by 2010, with
these habitats and species showing substantial recovery by 2013. This target should be
implemented within Natura 2000 sites but also in the wider countryside (Headline Targets
under Objectives 1 & 2) .
Trends: Research carried out under the COCONUT projects demonstrates that habitat quality
inside Natura 2000 sites has generally remained constant between 1950 and 2000. However,
habitat quality for areas immediately outside Natura 2000 sites has deteriorated in many sites
between 1950 and 1990 for the majority of the groups of organisms examined (birds, plants,
butterflies and bees). Changes are less obvious for the period 1990 to 2000. Using contrasting
land use scenarios to predict changes in the future and in turn changes in habitat quality a
clear pattern emerges where “development” rate is inversely related to habitat quality.

Stop the decreasing trend of the area of seminatural grasslands
through effective agrienvironment schemes. Agrienvironmental
schemes should be spatially coordinated at the landscape level
Emergence: Seminatural grasslands are one of the most speciesrich habitats in Europe and
thus crucially important for the conservation of biological diversity. Since 1992 support for
the management of seminatural grasslands has been increasingly included in agri
environment schemes in EU countries. However, the existing measures have proven
ineffective in attempts to halt the decline in biodiversity of agricultural areas, and negative
trends of many organism groups are still continuing despite European Union's target to halt
biodiversity loss by 2010. Moreover, even though research has shown that the current
measures are ineffective, it has proven difficult to introduce changes in the agrienvironment
policies once they were established.
Problem: The continuous decrease in the area of these important habitats has resulted in a
strong decline in populations of numerous organisms inhabiting agricultural environments in
many European countries. These declines may have serious consequences for ecosystem
services like pollination and pest control provided by pollinating and predatory insect species,
since these insect groups are largely dependent on the occurrence of open areas in the
agricultural landscape. Current European policies have been failing in halting biodiversity
loss and the decline of seminatural grasslands. This failure may partly be due to the fact that
many measures in agrienvironment schemes were not implicitly planned to maintain
biodiversity, but for example to prevent nutrient leaching to water systems..
Public policy: New measures for largescale habitat management in agricultural areas have to
be taken and the existing agrienvironment schemes should be revised. These measures
should include incentives that encourage farmers to maintain and eventually increase the area
covered by seminatural grasslands at the farm scale. The amount of support should be related
to the biodiversity value of the managed habitats. It could also be required from all farms
receiving support through agrienvironment schemes that the area of open seminatural
habitats would not decrease from the current level. In addition to habitat management, large
scale habitat restoration needs to be promoted at the European scale, prioritising areas in
which the potential for habitat restoration is bigger.

Options that are nowadays dependent on individual choices or payments could be strategically
selected and placed in the landscape. For example, linking up linear features, such as field
margins, would increase the connectivity between seminatural areas reducing fragmentation.

An early assessment of extinction debt in all habitats that have
been perturbed within the last decades should be performed
Emergence: Time delayed extinction of species after environmental perturbation will cause
numerous extinctions in the near future, if counteractions are not immediately started.
Problem: The biodiversity in the EU is threatened to an unforeseen extent because of
extinction debt (time delayed extinction of populations and species) in habitats, which have
been perturbed within the last decades. Especially seminatural habitats have been destroyed
within the last 50 – 100 years throughout Europe. Our data indicate that an extinction debt
must be expected particularly for long living species such as perennial plants. These species
react slowly but will go extinct in the future if no counteractions will be started immediately.
Importantly this will also negatively affect many associated shortliving animals in the future.
Public policy: The EU has committed itself to halt loss of biodiversity through a range of
policies (e.g Natura 2000; cross compliance requirements for CAP payment; environmental
protection policies). An early assessment of extinction debt is necessary in all habitats, which
have been perturbed within the last decades (e.g. seminatural grasslands). An immediate
restoration of these habitats is necessary to prevent future species loss due to extinction debt.

Increase monitoring of biodiversity and land use and develop
Europeanlevel monitoring and evaluation of the effects of national
agrienvironmental schemes. Improve quality, resolution and
coverage of biodiversity and land cover data
Emergence: When the new measures to halt the decrease of seminatural habitats have been
introduced in different EU countries, coordinated monitoring of the impacts of these measures
on plants and animals needs to be launched.
Problem: The quality of the available information for biodiversity and land use has shown to
be insufficient for an efficient monitoring of land use change and biodiversity loss. Currently
available European data can only be used for broad brush assessment, and is strong
limitations for exploring environmental change and policy change impacts at a regional scale.
Field data for butterflies and plants did not show any consistent relation with CORINE Land
Cover 2000 land cover classes, at 100m and where available 25m resolution. Thus, there is an
urgent need for improvement of biodiversity and land use data as a support for the design of
monitoring schemes. Monitoring the efficiency and the effect over biodiversity of agri
environmental schemes is difficult since it is hard to distinguish the impacts of these schemes
from those of other factors
Public policy: The EU has committed itself to halting biodiversity decline, and attempts to

protect biodiversity through a range of policies (e.g Natura 2000; cross compliance
requirements for CAP payment; environmental protection policies). Appropriate monitoring
and research is required in order to assess the effectiveness of such efforts, and to explore
potential impacts of environmental change and policy reform. This demands to enhance and
standardise the quality of biodiversity data, in particular in the areas Natura 2000
Monitoring programs should include the comparison between areas under agri-environmental
schemes and control areas where these measures have not been introduced. This is necessary
in order to reliably distinguish the impacts of the agri-environment schemes from other
factors. Semi-natural grasslands represent the so-called High Nature Value (HNV) farmland
areas and therefore should be annually monitored in all EU countries.

Promote communication between policymakers and scientist.
Improve institutional uptake of policy supporting research results

Emergence: An important part of the obligations for scientists, especially for EC-funded
projects, is the dissemination of results to stakeholders.
Problem: An often-met obstacle, especially when attempting to interact with Governmental
Organisations (GO) at the EU-level is the lack of time and opportunity for policy experts and
managers to attend such activities.
Public policy: Improve uptake of research results by policymaking and enacting institutions
at regional, national and EU levels. Give opportunity to GO policy makers and natural
resource managers to participate in dissemination activities and workshops to better take up
the results that EC-funded policy supporting research delivers. A possibility is the
arrangement of annual science-policy interface conferences where bureaucrats participate. An
important component in this effort will be to improve internal communication within
institutions, e.g. between Commission DG's.
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