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Abstract: Europe is one of the world’s most densely populated continents and bas a long bistory of buman-
dominated land- and seascapes. Europe is also at the forefront of developing and implementing multinational
conservation efforts. In this contribution, we describe some top policy issues in Europe that need to be informed
by bigh-quality conservation science. These include evaluation of the effectiveness of the Natura 2000 network
of protected sites, implications of rapid economic and subsequent land-use change in Central and Eastern
Europe, conservation of marine biodiversity and sustainability of fisberies, the effect of climate change on
movement of species in bighly fragmented landscapes, and attempts to assess the economic value of ecosystem
services and biodiversity. Broad policy issues such as those identified are not easily amenable to scientific
experiment. A key challenge at the science-policy interface is to identify the research questions underlying
these problem areas so that conservation science can provide evidence to underpin future policy development.

Keywords: evidence-based conservation, knowledge exchange, policy-relevant science, science-policy inter-
face

Enfoque de Conservacion en Europa: Temas Mayores de Politicas de Conservacion que Requieren Informacion de
la Ciencia de la Conservacion

Resumen: Europa en uno de los continentes mds densamente poblados y tiene una larga bistoria de
paisajes terrestres y marinos dominados por humanos. Europa también estd a la vanguardia en el desarrollo
e implementacion de esfuerzos de conservacion multinacionales. En esta contribucion, describimos algunos
temas politicos relevantes que requieren informacion basada en ciencia de la conservacion de alta calidad.
Estos incluyen la evaluacion de la efectividad de la red Natura 2000 de sitios protegidos, implicaciones
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del acelerado cambio economico y el subsecuente cambio de uso de suelo en Europa Central y Oriental,
conservacion de la biodiversidad marina y la sustentabilidad de las pesquerias, el efecto del cambio climdtico
sobre el movimiento de especies en paisajes muy fragmentados e intentos para estimar el valor economico
de los servicios del ecosistema y de la biodiversidad. Temas politicos como los identificados no son fdcilmente
abordados por experimentos cientificos. Un reto clave en la interfaz ciencia-politica es la identificacion de
las preguntas de investigacion que subyacen en estas dreas para que la ciencia de la conservacion pueda
proporcionar evidencia para sustentar el futuro desarrollo de politicas.

Palabras Clave: ciencia relevante para la politica, conservacion basada en evidencia, intercambio de

conocimiento, interfaz ciencia-politica

Introduction

Europe is the most densely populated of continents with a
very long and complex cultural history. This is reflected in
a tremendous variety of so-called cultural landscapes and
their associated biodiversity. No strictly “natural areas”
and very few “pristine areas” remain, and these relatively
undisturbed areas are largely confined to the northern
fringe of Scandinavia, Russia and associated Arctic coastal
waters, the highest mountain tops of the Alps, and remote
mountain ranges in the Balkans and in Eastern Europe. In
many respects, up to the first half of the 20th century, tra-
ditional low-intensity land use was a precondition for the
existence of associated species richness and biodiversity.
Industrialization in Europe, as elsewhere, has been fed
by exploitation of natural resources from within the con-
tinent and beyond. Industrialization of the agricultural
sector has resulted in tremendous changes in land-use
patterns and rapidly transformed whole landscapes in
Western Europe. Seminatural, unproductive habitats and
their associated species have rapidly declined as a result
of intensification or abandonment. Export of such agricul-
tural practices to European Union (EU) accession coun-
tries in eastern and central Europe is expected to pose
a major threat to biodiversity in the near future. Beyond
agriculture, rapid urban encroachment and the exponen-
tial growth of linear infrastructures have fragmented the
landscape. Additionally, overexploitation and appropria-
tion of freshwater resources is a big concern in southern
Europe, especially in the context of climate change. In-
dustrialization of marine fisheries has also led to overex-
ploitation and depletion of fish stocks and fundamentally
altered the ecological dynamics of some marine areas.
Because few natural areas remain, conservation ef-
fort is focused on seminatural habitats in cultural land-
scapes (e.g., traditionally grazed Mediterranean shrub-
land, species-rich grasslands, managed woodlands).
Conservation action is largely undertaken by continu-
ing traditional agricultural or silvicultural practices or by
mimicking such practices with modern equipment.
Europe has been at the forefront in establishment of
most multinational conservation efforts in existence to-
day. The Bonn Convention on the Conservation of Mi-

gratory species of Wild Animals, the Bern Convention on
the protection of European wild plants and animals and
their habitats, and the EU Birds Directive were all passed
in 1979. In 1992 legal conservation efforts were com-
plemented by the EU Habitats Directive targeted at habi-
tats and species not covered under the Birds Directive.
The Habitats Directive establishes the legal foundation of
the Natura 2000 network of protected sites now cover-
ing almost 20% of EU territory. In addition, the Habitats
Directive provides for strict protection of endangered
species throughout the EU. In addition to delimitation
of protected areas, in 1998, the European Commission
adopted a European Biodiversity Strategy (EC 1998) and
associated action plans that focus on the integration of
biodiversity concerns into different sectoral policies (EC
2001).

The Society for Conservation Biology, Europe Section
(SCB-ES) is currently engaged in a number of initiatives
with the EU that aim to identify the research needs to
underpin current policy developments. One example of
such interaction is the European Platform for Biodiversity
Research Strategy, a platform that brings together scien-
tists and policy makers in six monthly meetings, each
of which addresses the research needs of a specific pol-
icy issue (Nesshover et al. 2008). In addition, the SCB-ES
hosted the first European Congress of Conservation Bi-
ology in Eger, Hungary, in 2006. This meeting brought
together scientists and policy formers to discuss the ma-
jor conservation issues facing Europe. Against this back-
ground, we describe here some top policy issues in Eu-
rope that we believe need to be informed by high-quality
conservation science.

The Policy Issues

Effectiveness of the Natura 2000 Network of Protected Sites

The NATURA 2000 network of protected sites is a pil-
lar of European action to halt biodiversity loss. It con-
sists of Special Protection Areas (SPAs) and Special Areas
of Conservation (SACs) selected according to the Birds
and Habitats Directives (EEC 1979, 1992). Under these
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directives, NATURA 2000 sites should be protected from
deterioration and the status of species and habitats should
be regularly monitored and reported. The network cur-
rently covers approximately 850,000 km? and more than
100,000 km? marine areas (EC 20074) and is being en-
larged through updates and expansion of EU political
borders. As the network-designation process reaches its
conclusion, the real challenge now lies in achieving ap-
propriate management.

Conservation science can support effective implemen-
tation of NATURA 2000 by integrating global change and
current science into the present legal frame, producing
sound management and monitoring guidelines, educating
stakeholders, raising public awareness, assessing funding
requirements, and by promoting ecocertification of fund-
ing based on scientific expertise. The latter is an impor-
tant but often neglected aspect of the scientific evaluation
of conservation directives (e.g., Donald et al. 2007).

Conservation scientists should be engaged in fully co-
ordinated research across Europe addressing key issues
such as effectiveness of the NATURA network in con-
serving unfragmented natural areas, ecosystem services,
habitats, and characteristic species (e.g., Maiorano et al.
2007). Important steps are the establishment of standard
protocols for effective biodiversity monitoring and assess-
ment of “favorable conservation status;” preservation of
biodiversity outside Natura 2000; measurement of the
comparative impact of different management practices
on biodiversity; and provision of science-based, prag-
matic solutions that will reduce further biodiversity loss.

Implications of Rapid Economic Change in Central and
Eastern Europe

Modern industrialization affected different parts of Eu-
rope differently. This, together with the north-south
and northwest-southeast diversity gradients in Europe,
means that today much of Europe’s biodiversity, includ-
ing those inhabiting unique biogeographic zones (e.g.,
Pannonian, Steppic), is held by the less-industrialized east-
central and southern regions. These regions still have a
few pristine habitats, for example, forest remnants in
the Carpathians that may serve as baseline research areas
for ecology (Wesolowski 2007). Moreover, the restricted
areas along the former Iron Curtain remained basically
undisturbed for nearly 50 years. These areas harbor a
high level of biodiversity, indicating a high potential for
restoration.

These same regions, however, currently are undergo-
ing rapid, large economic changes. Such changes are re-
flected, for example, in the fluctuation of pesticide use
with resulting changes in pollution levels (Baldi & Farago
2007). Agriculture in the Eastern European, formerly so-
cialist, countries was as intensive (at least in the use
of fertilizers) as in other developed European countries
in the 1970-1990s. After 1989 the collapse of socialist
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economies caused drastic changes. Political changes have
also created new environmental problems. The collapse
of large, state-managed agricultural enterprises resulted
in a decrease in cultivation intensity, which had positive
effects on farmland biodiversity. Nevertheless, grasslands
suffered because of the abandonment of grazing, and
forests suffered because of intensive logging. Even large,
protected forests such as the famous Bialowieza Forest
were not immune from felling concessions (Wesolowski
2005).

The recent EU membership of these countries has
many potential benefits for conservation. The agri-
environment schemes can provide increased funding.
In Hungary, there was €280 million available for agri-
environment schemes in 2006, which is approximately
15 times more than the state-allocated support of the Na-
ture Conservation Authority. If EU regulations, and the
resources behind them, can be used efficiently for na-
ture conservation, then accession countries could retain
much of their biodiversity because such large-scale policy
drivers have the potential to change trends in biodiversity
(Donald et al. 2007).

It remains to be seen whether the more solid legal
environment in the EU will be sufficient to protect biodi-
versity from deterioration. There are already interesting
conflicts, such as the highway construction through the
protected Biebrza marshes and Rospuda Valley and the
illegal timber harvest in the Bialowieza area in Poland.

We believe that a focus on research support and pol-
icy pressure can have beneficial effects on biodiversity in
these countries, despite the rapid economic growth. It
is worth mentioning that in the newly joined countries,
there is a body of well-trained experts with a wealth of
natural-history knowledge. If provided with the neces-
sary financial and infrastructural support, this cadre of
professionals could better assist in reaching the aim of
halting biodiversity loss.

Conservation of Marine Biodiversity and Sustainability
of Fisheries

In European maritime affairs, the new focus has been on
integration of sectoral policies in the new Marine and
Maritime Policy (EC 2007a), which is complemented by
a Marine Strategy Directive (MSD), its environmental pil-
lar (EC 2007b), and includes a Marine Research Strategy
that is now being prepared by the EU. But the main threat
to marine biodiversity today is still the direct and indirect
impacts of fisheries, which in Europe are regulated by
the EC through the Community Fisheries Policy (CFP)
(EC 2002). The use of the ecosystem approach to fish-
eries management included in the new CFP has the aim
of developing sustainable fisheries and aquaculture in Eu-
rope. But much research needs to be done to improve
efficiency of fisheries management and decrease the dev-
astating effect of fishing on biodiversity.
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The effects of climate change on marine biodiversity
are also of great concern. Management measures to de-
crease climate-change impacts include management of
fisheries, but also establishment of marine protected ar-
eas (MPAs) to decrease pressure on some ecosystems.
But the effects of climate-change mitigation and adapta-
tion measures, such as construction of coastal defenses,
setting up of wind, wave, and tidal energy schemes, and
storage of CO; in deep waters, are measures that can have
large impacts on marine biodiversity. Plans to start using
ocean iron fertilization to promote CO, uptake or grow-
ing algae for biofuels should also be followed closely.
Marine spatial planning is now being promoted to ad-
dress issues of alternative use of marine areas and should
be informed by conservation science.

The EU Habitats Directive requires the establishment
of Natura 2000 sites for marine habitat types (e.g., reefs)
and species (e.g., porpoises, dolphins). These sites are
now being delimited, and management plans are being
prepared by governments. Input from conservation biol-
ogy is crucial because much more needs to be known to
design and manage a network of MPAs that effectively
protects marine biodiversity and helps to maintain sus-
tainable fisheries. The MSD of December 2007 aims to
achieve “good environmental status of the EU’s marine
waters by 2021 and to protect the resource base upon
which marine-related economic and social activities de-
pend” by establishing European Marine Regions on the
basis of geographical and environmental criteria. Con-
servation science can make important contributions to
discussions of what “good environmental status” is and
how it can be attained.

Climate Change and Movement of Species in Highly
Fragmented Landscapes

The EU is leading global efforts to protect the environ-
ment and is a signatory of the Kyoto Protocol on Climate
Change, the U.N. Montreal Protocol on Ozone Deple-
tion, and a member of the U.N. Framework Convention
on Climate Change. The European Commission launched
the First European Climate Change Programme in 2000
and created the EU Emissions Trading Scheme and EU
Greenhouse Gas Emission Trading Scheme, the first in-
ternational trading system for greenhouse gases in the
world. The commission launched the Second European
Climate Change Programme, reviewed implementation
of climate-change-related EU policies and mitigation mea-
sures, and identified new opportunities for emission re-
ductions. With a Kyoto target of 8% CO, reductions by
2012, an EU summit recently endorsed proposals to un-
dertake 20% reduction in greenhouse gas emissions by
2020 (EC 20074d).

Habitat fragmentation is one of the main current drivers
of biodiversity loss, whereas climate change is expected
to become increasingly important in the near future
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(Walther et al. 2002; Hulme 2005; Sutherland et al. 2006).
Urbanization, agricultural intensification, and transport
infrastructures have been fragmenting Europe for cen-
turies, with the subsequent loss of landscape connectiv-
ity (EEA 2002). As a consequence, many plant and animal
populations have become isolated and have lost oppor-
tunity to move or disperse. This is of special concern for
Europe in the context of climate change. Species are ex-
pected to track global warming by shifting their distribu-
tions towards higher latitudes or higher elevations. Never-
theless, species with restricted ranges, specific habitat
requirements, and limited dispersal abilities may be un-
able to migrate and colonize new areas in such a frag-
mented landscape, thus increasing their extinction risks.
The spread of invasive species and epidemic diseases may
occur faster due to climate change (Walther et al. 2002;
Hulme 2005)

Enhanced by the threat of climate change, fragmenta-
tion is constraining the achievement of many EU’s nature-
conservation objectives (e.g., halting biodiversity loss by
2010) and effectiveness of the Natura 2000 network.
One of the objectives of the EU Biodiversity Action Plan
is to support biodiversity adaptation to climate change
and ecological coherence of the Natura 2000 network.
Guidance has been provided to maintain landscape con-
nectivity and resilience (Kettunen et al. 2007) and the
first policy document on adapting to the impacts of cli-
mate change was adopted in 2007 by the European Com-
mission. Some related initiatives have been launched in
the energy and transport sectors. For example, European
transport policy advocates an optimal use of existing in-
frastructures before creating new ones and, at least on
paper, the European transport network (TEN-T) tries to
integrate environmental and conservation concerns into
transport policies.

More ecological research and long-term monitoring are
needed to reveal the effects of climate change on dis-
tribution of species in a highly fragmented landscape.
The efficiency of dispersal corridors and stepping-stone
habitats in increasing landscape connectivity should be
thoroughly evaluated. We urgently need to inform policy
makers and stakeholders about the importance of keep-
ing the remaining large natural areas unfragmented to
provide ecosystem and species resilience and counteract
the possible effects of climate change.

Impact on Biodiversity of Rapid Land-Use Change

Although there are many drivers of rapid land-use change,
two demand special attention in the European context:
recreation and tourism and biofuels production.

The global recreation and tourism industry is growing
with approximately 10% of world GDP now being spent
in this market (Berrittella et al. 2006). This growth is likely
to continue. Transportation policies that aim to reduce
impacts of travel on global climate may slow growth in
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the long-haul sector but may increase domestic and in-
traregional travel.

The Mediterranean region is one of the world’s prime
tourist destinations and a hotspot for biodiversity (Myers
et al. 2000). Over several decades, this region has seen
consistent land-use change with declines in natural and
agricultural land-cover types and concurrent increases in
urban and artificial land cover (Falcucci et al. 2007). The
coastal plain has seen the highest rates of urbanization
with, for example, 34% of the Spanish Mediterranean
coast (Serra et al. 2008) and 43% of the Italian coastline
(Rigoni 2003) becoming urbanized. Land conversion and
increased water demand associated with tourism have a
substantial negative impact on biodiversity conservation
in this region (Amelung & Viner 2006).

Although global climate-change models predict in-
creasing water stress, increasing summer temperatures
are predicted to reduce tourism in the region (Berrittella
et al. 2006). These models do not, however, take into
account recent social and economic constraints on long-
haul travel that may increase intraregional travel in Eu-
rope. Reductions in long-haul travel have the potential to
positively affect the value of forested and wild land in the
eastern and mountainous regions of Europe because eco-
tourists, typically well educated, informed, and relatively
wealthy travelers (Wight 2001), may choose to travel to
these regions rather than historically popular interconti-
nental destinations. This sector of the tourism industry, al-
though small, is increasing faster than traditional tourism
at rates of 10-30% per annum (Mehmetoglu 2006) and
can have substantial localized impacts on land valuation
and therefore conservation and land-use planning.

Across Europe land-use projections show large reduc-
tions in agricultural land area used for food produc-
tion and increases in land used for bioenergy produc-
tion (Rounsevell et al. 2006). With EU biofuel targets of
5.75% of all diesel and gasoline transport fuels by 2010
and at least 10% of all diesel and gasoline transport fu-
els in the EU by 2020 (EC 2003) and growth in demand
currently outstripping growth in domestic supply, pro-
jections for a sustainable supply of biofuel rely not only
on technological advances, but also on 1-2% per annum
increases in yield over current feedstocks (EC 2007¢). At-
taining these increased yields will require further intensi-
fication in production, use of genetically modified (GM)
crops, or both. European consumers remain hostile to
GM crops (Verbeke 2007); therefore, further intensifica-
tion of arable production, especially in agroecosystems
that are currently less intensively managed, is likely. Con-
servation scientists must investigate the impacts this will
have on biodiversity conservation and should ask how
best to maintain and enhance biodiversity in bioenergy
crop systems while maintaining carbon efficiency of the
production system.

Along with increased arable land area devoted to
biofuel production, increases in forested land area are
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predicted (Rounsevell et al. 2006). Nevertheless, un-
like agricultural policy, which is EU dominated, forest
policy is strongly national and subnational in character
(Kankaanpii & Carter 2004). Therefore, it is likely that
changes in forestland will differ between regions of Eu-
rope and vary through time (Rounsevell et al. 2000).
The use of small round wood as an energy crop and
short-rotation forestry is likely to increase as is demand
for carbon-lean construction materials. The inclusion of
shipping emissions in post-Kyoto climate agreements will
have a major impact on forest management and related
biodiversity impacts in the timber-importing countries
of Europe. As with arable bioenergy systems, conserva-
tion scientists should engage industry personnel in discus-
sions of how best to balance the often opposing needs of
biodiversity conservation and efficient production.

The Value of Ecosystem Services and Biodiversity

Connected to the International Mechanism of Scien-
tific Expertise on Biodiversity AMOSEB) initiated by the
French president Jaques Chirac in 2005, the German gov-
ernment during the G8 + 5 meeting in 2007 introduced
the Potsdam Initiative on Biodiversity. The first task of
this initiative is an assessment of the economic signifi-
cance of biodiversity loss.

During an expert workshop in Brussels in March 2008,
the European Commission, in close cooperation with the
German government, launched a study, The Economics
of the Global Loss of Biological Diversity. But can biodi-
versity really be valued in economic terms?

Empirical results from studies on the impact of bio-
diversity on ecosystem productivity are contradictory
(Hooper et al. 2005). There is no clear evidence that bio-
diversity will increase economic yield from ecosystems
(productivity). There is, however, evidence that biodiver-
sity will increase the resilience of ecosystem processes
(short-term adaptability), and there is agreement that bio-
diversity provides the raw material for long-term adapt-
ability and thus productivity in changing environments
through evolution.

Market-based economics seems to not be well suited
to provide appropriate value of future commodities (fu-
ture ecosystem productivity) even if the contribution of
biodiversity to future ecosystem productivity could be
appropriately quantified. In addition, market-based ap-
proaches are probably ill suited to attach a true value to
common goods that are not really marketable. Therefore,
attributing an economic value to biodiversity is difficult,
highly subject to controversy, only going to capture di-
rect (productivity) or indirect (recreation) material val-
ues, and thus is necessarily going to underestimate real
value. Considering the difficulty of value assessment, not
surprisingly, the Brussels workshop focused on improved
approaches to putting value on ecosystem services as a
surrogate for biodiversity. Considering the low economic
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value generally attributed to biodiversity, a study such as
the one launched by the European Commission may be
a first step to generate awareness that biodiversity has
an economic value that surpasses short-term income to
be generated from development and unsustainable ex-
ploitation. More than any other policy issue, biodiversity
evaluation needs to be informed by conservationists with
expertise in social sciences and economics.

Discussion

The above examples are summaries of significant pol-
icy issues that pose both threats and some opportunities
for biodiversity conservation. The key challenge is how
can conservation science inform such large and complex
policy issues? Science will always be challenged to pro-
vide the basic understanding of natural systems. But in an
applied context, it is frequently the case that studies in
conservation are too narrow in focus and too short-term
to be of direct significance to the policy community. Add
to this the inaccessibility (in terms of both location and
language) of much scientific literature, and it should not
be surprising that science has little influence on policy.
Policy formation is influenced by many factors, of which
scientific evidence is only one. Just as policy needs to be
“joined up” so does conservation. Large policy commit-
ments such as the Water Framework Directive and the
Common Agricultural Policy recognize the integrated na-
ture of human livelihoods, landscape, and use of natu-
ral resources. Conservation must similarly be integrated
where it is currently segregated, for example, in terms of
activities inside and outside protected areas or in terms
of biological and socioeconomic perspectives.

Those who wish conservation science to count must
choose their targets and, just as importantly, choose their
communication tools carefully. Targets for research can
be identified by unpacking the big policy issues and
identifying what elements of the policy should be fur-
ther underpinned by scientific evidence. An example
of this might be the assumption that landscape con-
nectivity influences the ability of species to track their
climate envelope in a period of rapid climate change.
It is important that “big” policy does not use this as-
sumption as a cornerstone (or use a dumbed-down as-
sumption such as corridors promote species movement)
when the evidence is clearly equivocal and requires fur-
ther research. The communication tools to deliver the
information with impact are even more difficult to re-
solve. Scientific research often appears conflicting and
wracked with uncertainty. Scientists often appear to be
communicating only among themselves. Drawing con-
clusions from the above examples, conservation science
can best influence policy by understanding the uncertain-
ties that are relevant to policy. These uncertainties often
concern pragmatic issues (often not biological), such as
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choosing key measures and indicators of environmental
change, measures of effectiveness (or not) of policy in-
terventions, and measures of indirect impacts of socio-
economic, transport, and energy policy on biodiversity.

In Europe the key to doing the right conservation sci-
ence may rest on the ability of the policy and science
communities to interact effectively to identify the ques-
tions of greatest concern. The policy community can
usually identify the issues on which scientific input is
required but finds it difficult to translate these into scien-
tific questions. Conservation scientists can readily iden-
tify a range of questions of interest to them, but often
lack the ability to prioritize in terms of policy relevance.
Better understanding and knowledge dialogue across the
science-policy interface promises major improvements
in the impact of conservation science on policy develop-
ment in Europe.
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