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Abstract

Twenty years after the world’s nations agreed upon the Convention on Biodi-
versity, there is still a global decline in biodiversity. At present it seems unlikely
that the Aichi Targets of halting biodiversity loss by 2020 will be met. Although
the European Union is often seen as a pioneer in this regard, as its “Habitats
Directive” represents one of the strongest legal tools in nature conservation,
biodiversity continues to decline even in Europe. We outline four major prob-
lems in the current implementation of the directive. First, prioritization needs
to be based upon comprehensive scientific knowledge. This requires a maxi-
mized number of red list assessments of European species and a regular adap-
tation of the annexes in order to focus on those sites with the highest con-
servation value. Second, strategic conservation plans need to be compiled for
highly threatened species and adaptive management plans need to be imple-
mented in each reserve. Third, an improved “on-ground” monitoring system
is necessary, focusing on population trends of priority species and feeding back
to management plans and red list assessments. Fourth, substantial financial
resources have to be invested in the implementation as well as education in
order to reach a societal consensus on the necessity for conservation.

Introduction

Halting biodiversity loss is one of the greatest challenges
of mankind. The Aichi Biodiversity Targets, which have
been adopted at the 10th Conference of the Parties (COP)
of the Convention on Biological Diversity (CBD), rep-
resent the strongest commitment of the world’s nations
to stop the ongoing decline of biodiversity. Aichi Targets
11 and 12 are particularly noteworthy, as they require
that “by 2020, at least 17 per cent of terrestrial and in-
land water, and 10 per cent of coastal and marine ar-
eas [ . . . ] are conserved through effectively and equitably
managed, ecologically representative and well-connected
systems of protected areas . . . ” and that “by 2020 the ex-
tinction of known threatened species has been prevented
and their conservation status [ . . . ] has been improved
and sustained” (CBD 2011). Although the Aichi Targets
have been adopted as an annex to Decision X/2 (CBD

2010), which is not legally binding, they play a decisive
role in the implementation of the convention at the na-
tional level and serve as a trigger for the future develop-
ment of the international conservation legislation.

Recently, the European Union celebrated the 20th an-
niversary of the Habitats Directive (EU 1992), which con-
stitutes the legal basis of a major part of the Natura 2000
network of protected areas Natura 2000 is often consid-
ered one of the most important and largest conservation
networks worldwide (Lockwood 2006), but it has suf-
fered from a multitude of setbacks, resulting from, inter
alia, Member States’ unwillingness to implement the re-
quirements of the directive into their domestic legal sys-
tems, problems in adhering to the schedule in designating
the Special Areas of Conservation (SAC), controversies
on the species listed on the annexes, ambiguities con-
cerning the scope of the procedural and substantial duties
contained in Articles 6 and 12, insufficient consideration
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of optimal site designation, and lack of observational
infrastructure to monitor the status of biodiversity
(Weber and Christophersen 2002; Gaston et al. 2008).

The EU Member States already had agreed in 2001 “to
halt the decline of biodiversity [in the EU] by 2010” (Eu-
ropean Council 2001). Despite all efforts, the European
Commission recently acknowledged that this target has
been missed (EEA 2010). Consequently, the Commission
has proposed a new strategy to comply with both its own
biodiversity objectives and its global commitments (Euro-
pean Commission 2011). This new strategy aims at “halt-
ing the loss of biodiversity [ . . . ] in the EU by 2020 . . . .”

We here argue that, to ensure success of this mission,
fundamental changes in the implementation of the direc-
tive are necessary. Particularly, the Natura 2000 network
needs to be transformed into a more strategic, more adap-
tive, more focused, and more efficiently monitored net-
work to cope with newly emerging threats from climate
change (Araújo et al. 2011) and massive land use changes
(Fargione et al. 2010). Furthermore, updated informa-
tion on threats and population trends of species needs to
be acquired and incorporated more regularly. We con-
sider four aspects as particularly important for a revision
of Natura 2000: (1) greater flexibility of the species and
habitats lists in the annexes, (2) implementation of adap-
tive management plans for each SAC and strategic con-
servation plans for priority species, (3) establishment of
an improved standardized “on-ground” monitoring sys-
tem, and (4) increased educational and financial efforts
to reach the necessary social consensus on the need to
preserve biodiversity.

Adaptive annexes rather than fixed
species lists

To ensure the Natura 2000 network’s function of pre-
serving biodiversity through the establishment of a co-
herent network of reserves, it is crucial to (1) maximize
knowledge on the existing biodiversity and its spatial dis-
tribution (inventory), (2) assess the threat status of these
species using objective criteria (red list assessments) in
order to identify the species with the highest extinction
risks, the regions with highest conservation value as well
as the major threats, (3) use this information to prioritize
on the conservation of the species with the highest ex-
tinction risk and their habitats, and (4) regularly renew
this prioritization process to revise the annexes. An en-
hanced “Natura 2020” network thus will close gaps in the
current reserve network, especially the insufficient rep-
resentation of highly threatened species on the annexes,
namely among invertebrates (Cardoso 2012). Many in-
vertebrates have small ranges, which often are not cov-

ered by Natura 2000 and may thus get lost accidentally.
In contrast, some species listed on the annexes are not
threatened according to the IUCN Red List (e.g., Triturus
cristatus, Podarcis muralis, Myotis myotis). This is largely a
result of the historical origin of the directive, which is the
European implementation of the Bern Convention. Many
species were simply “inherited” from the annex of the lat-
ter. Additionally, expert groups were consulted, leading
to bias due to the unevenly distributed taxonomic exper-
tise. Although the annexes have been updated with the
2004 and 2007 EU enlargements, this did not remove the
bias (Cardoso 2012).

Recently, the EU started to reassess the red list status
of some taxa (van Swaay et al. 2011). This process needs
to be accelerated to cover many more taxa and obtain the
information necessary for strategic planning (Gaston et al.
2008). Officially, the Habitats Directive aims at protecting
species, for which the EU “has particular responsibility
in view of the proportion of their natural range which
falls within [its] territory” (EU 1992). Although Euro-
pean endemics perfectly fulfill this requirement, most of
them (even if highly threatened) are not listed on its an-
nexes. For non-endemics, using “global assessments” will
help to detect species for which the EU has the high-
est responsibility. While the Aichi Target of protecting
17% of the terrestrial area is formally reached by the
current extent of the Natura 2000 network (EEA 2010),
a delimited coverage of protected area through a fixed
threshold will not stop biodiversity loss as long as not all
species with high extinction risk are covered (Noss et al.
2012). Apart from their spatial extent, the choice of pro-
tected areas needs to focus on high quality sites (in terms
of occurrence of highly threatened species) and their
connectivity.

As outlined above, a major drawback of the current
implementation of the Habitats Directive is the lack of
regular updates of its annexes II and IV (which list the
species of “community interest”), although Article 19 of
the directive provides the legal framework for such up-
dates based upon “technical and scientific progress.” Such
updates should follow objective criteria, such as the IUCN
Red List Criteria (Stuart et al. 2010). As the current an-
nexes are not adequate, the baseline document which
has been developed based upon these species and habi-
tats (EEA 2010) may evoke misleading conclusions since
it relies partly on nonthreatened species.

We suggest that the European Commission (assisted by
the Habitats Committee established under Article 20 of
the Habitats Directive) adapts all annexes at least yearly
on the basis of the IUCN Red List. This will automat-
ically result in a better coverage of highly threatened
species. Such flexible annexes will increase effectiveness
of conservation efforts by avoiding a long-term focus on
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non-threatened species. Degazetting some protected ar-
eas may be unavoidable (Fuller et al. 2010) and needs to
be based on scientific information rather than on social
pressures (Mascia & Pailler 2010). This is possible under
Article 9 of the directive. To prevent misuse we suggest a
minimum time span of 10 years with mandatory manage-
ment and monitoring before degazetting SACs. An exter-
nal evaluation process should further prevent detrimental
effects or a net loss of protected area.

Implementing adaptive management
plans

A second shortcoming in the Natura 2000 network is
the insufficiently regulated management of SACs (Oster-
mann 1998; Wätzold et al. 2010; Zaimes et al. 2012). In
theory, management should target a “favorable conser-
vation status” of protected species and habitats, but even
among species currently covered by the Habitats Directive
merely 17% have recently been assessed as “favorable”
(EEA 2010). Despite this, adaptive management plans
are currently not mandatory. We suggest that such plans
need to be compiled, implemented and surveilled at the
local scale (either by local governmental institutions or
NGOs), which demands adequate funding of such orga-
nizations. Respective management decisions should pri-
oritize restoring populations of those species, which have
the highest extinction risk and must integrate real-time
information from monitoring.

Most problems in conservation management arise from
land use (and sea use) conflicts (Jetz et al. 2007). The
Common Agricultural Policy (CAP) of the EU often
causes rapid and large-scale land use changes, which
cannot be tracked by biota (Eggers et al. 2009). In this
context, one has to acknowledge that many ecologically
valuable habitats in Europe have a long-lasting history
of human land use, or even result from land use tradi-
tions. Therefore, it will often be necessary to implement
sustainable land use practices in SACs. The new initia-
tive of “greening measures” under the CAP is a promis-
ing approach to compensate local stakeholders for imple-
menting low intensity land use systems (Orbicon et al.
2009). Hopefully, such approaches will be implemented
in an efficient way in the new CAP regulations, which
will be agreed upon this year. Regarding the management
of marine protected areas, the conflict with the EU Com-
mon Fisheries Policy (CFP) imposes the main obstacle for
the implementation of effective measures (Proelss et al.
2010). Remarkably, this obstacle has recently been ad-
dressed in comparatively clear terms by the Council on a
revised regulation of the CFP (European Council 2012).
Integrating budget from CAP and CFP to the SAC man-

agement will help to feed the underfinanced conservation
budget (Gantioler et al. 2010). In line with Aichi Target 1,
we propose a mandatory involvement of local stakehold-
ers to provide stronger support for conservation efforts
(see also Young et al. 2005), which is urgently needed to
reach the “favorable conservation status” of species and
habitats by 2020 (Hiedanpää 2002).

Improving on-ground monitoring
schemes

The EU member states have to report the status of species
and habitats listed on the annexes of the Habitats Direc-
tive (European Commission 2011). However, the existing
monitoring lacks (1) standardization across countries, (2)
taxon-specific standards, (3) coherent training of mon-
itoring staff, and (4) sufficient budget for intensive on-
ground monitoring. Yet, these are essential elements to
obtain feedback on the suitability of the current man-
agement and to timely adapt management plans. Fur-
thermore, the implementation and adherence to man-
agement plans should be controlled regularly in order to
guarantee long-term success. Data from monitoring are
not only crucial for adapting management plans, but also
for reassessments of the red list status and will thus help
improving the database for the next prioritization step,
required to revise the annexes (Figure 1). It will cer-
tainly take years until adequate monitoring schemes will
be available for all priority species, and a political and so-
cietal consensus about allocation of resources to moni-
toring has to be reached (McDonald-Madden et al. 2010).
However, without monitoring no evaluation and priori-
tization is possible, and there is little hope that the 2020
target can be met.

Reaching social consensus to implement
the new strategy

Ambitious conservation strategies developed by scientists
are rarely translated into conservation action—the
“knowing-doing gap” (Knight et al. 2008). We are aware
that the implementation of our suggested strategy re-
quires substantial societal and political consensus and the
willingness to consequently implement it at all admin-
istrative levels, including not only the EU Commission,
but also national authorities, regional administrations,
and local stakeholders. The EU has obliged itself to
reach the Aichi Targets and has agreed upon its own
2020 biodiversity target. However, national and regional
interests often compromise an EU wide consensus. This
is illustrated by the fact that the efforts to implement
the Habitats Directive varied strongly among countries
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Figure 1 Suggested prioritization strategy for a Natura 2020 network and its practical implementation. Implementation at the local level requires

co-financing from the EU budget (as outlined in Article 8 of the directive). This could be achieved by harmonizing existing programs (e.g., CAP, CFP, RDP,

EMFF, LIFE+) with objectives of the Habitats Directive.

(Grodzinska-Jurczak & Cent 2011), and the intended
time table has been more or less ignored by many
countries. This even caused legal proceedings against
some countries, which then accelerated the designation
of SACs (Paavola 2004; Evans 2012), underlining the
strength of European legislation.

In order to be successful, implementing our revised
strategy will require substantial financial resources for
both obtaining the necessary information (i.e., data ac-
quisition for prioritizing) and practical implementation
of conservation action. While the necessary legislation
amendments are relatively minor (mandatory yearly up-
dates of the annexes and adaptive management plans),
the practical implementation will remain a major chal-
lenge considering the ongoing European financial crisis
and massive land use conflicts caused by the political
and social consensus to expand renewable energies (Cho
2010).

Like other applied sciences, conservation planning suf-
fers from the complex interplay of societal problems,
compartmentalization of knowledge, and even limited
collaboration between scientists and decision makers
(Reyers et al. 2010). Therefore, implementation of a re-
vised Natura 2020 network will demand considerable
transdisciplinary efforts to reach societal consensus. This
can only be achieved by increasing conservation edu-
cation and outreach. In this context, ethical arguments
may play a more important role than economic ones
(e.g., ecosystem services, Costanza et al. 1997) as ethi-
cal aspects are the foundations of nature conservation
and even the CBD values biodiversity per se. Instead of
promoting potential economic benefits due to the reserve

network (which finally may not hold true), it will be im-
portant to take concerns of local stakeholders seriously
and provide an adequate system to minimize and com-
pensate for economic costs (e.g., Grodzinska-Jurczak &
Cent 2011).

Conclusion

Halting and reverting biodiversity loss in the EU by 2020
will not be possible without a fundamental reform of
the current reserve network. Conceptually, the Habitats
Directive meets all requirements to become a successful
conservation act. However, consistent implementation of
all facets of Natura 2000 as well as adaptation strategies
to a changing world are urgently needed to avert a recur-
rent postponement of the targets. In addition, more ef-
forts have to be put into educational and financial aspects
to significantly move the Natura 2000 concept beyond
the blueprint. By implementing a strategic approach, the
European Union has the opportunity to become a real pi-
oneer in nature conservation.
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Hiedanpää, J. (2002). European-wide conservation versus

local well-being: the reception of the Natura 2000 Reserve

Network in Karvia, SW-Finland. Landscape Urban Plan, 61,

113-123.

Jetz, W., Wilcove, D.S. & Dobson, A.P. (2007). Projected

impacts of climate and land-use change on the global

diversity of birds. PLoS Biol., 5, 1211-1219.

Knight, A.T., Cowling, R.M., Rouget, M., Balmford, A.,

Lombard, A.T. & Campbell, B.M. (2008). Knowing but not

doing: selecting priority conservation areas and the

research-implementation gap. Conserv. Biol., 22, 610-617.

Lockwood, M. (2006). Global protected area framework.

Pages 73–100 in M. Lockwood, V. Graeme, A. Kothari,

editors. Managing protected areas: a global guide. Cromwell

Press, Trowbridge, UK.

Mascia, M.B. & Pailler, S. (2010). Protected area

downgrading, downsizing, and degazettement (PADDD)

and its conservation implications. Conserv. Lett., 4, 9-20.

McDonald-Madden, E., Baxter, P.W.J., Fuller, R.A. et al.

(2010). Monitoring does not always count. Trends Ecol.

Evol., 25, 547-550.

Noss, R.F., Dobson, A.P., Baldwin, R. et al. (2012). Bolder

thinking for conservation. Conserv. Biol., 26, 1-4.
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