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Abstract

During the last few decades wolf management objectives have largely
switched from state sponsored control to conservation. Following this
change in status there has been a succession of changes in policy approaches
that have sought to balance the ecological needs of wolves with the polit-
ical structures that govern our continent and the challenges of sharing our
landscapes with wolves in the face of diverse conflicts with rural interests.
One of the most crucial challenges is adapting our administrative structures
to the biological scales at which wolf populations operate. Their low dens-
ities and wide ranging movements result in biological populations that span
many national and international jurisdictions. We describe a series of steps
that have been adopted over the years to integrate the idea of managing
wolves at a biologically realistic scale into the policies of the two major
pan-European legislative frameworks, the Bern Convention and the Habit-
ats Directive. This has resulted in a set of guidelines, endorsed by both the
European Commission’s DG Environment and the Bern Convention Stand-
ing Committee, that aim to chart out a future for wolf conservation based
on managing wolf populations within their biological borders and adopting
coordinated, yet flexible and pragmatic, polices.

Introduction

Wolves (Canis lupus) are challenging animals to
conserve, especially in the context of a crowded
continent like Europe. Virtually all European
landscapes are human-dominated and dedicated
tomultiple uses, with any given landscape trying
to simultaneously satisfy production (i.e. agri-
culture, forestry), recreation, conservation and
residential goals. The result is that wolf con-
servation must take into account both the eco-
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logical needs of wolves and the social, cultural,
economic and political needs of people. Balan-
cing biological realism and anthropogenic prag-
matism is the key challenge in European large
carnivore management today. This balance is
especially difficult to reach when it comes to the
application of international legislation (which is
intended to apply to all biodiversity, much of
which is not controversial) to controversial spe-
cies likewolves. The complexity is compounded
to an even greater extent when this common le-
gislation has to be interpreted and applied across
a diversity of local contexts. For the last 15 years
the Large Carnivore Initiative for Europe (LCIE;
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a Specialist Group within the IUCN’s Species
Survival Commission; http://www.lcie.org) has
been involved in attempts to introduce best prac-
tice guidelines for large carnivore management
across Europe. The ambition of the LCIE has
been to develop guidelines that:

1. Are compatible with existing legislation,
2. Consider the ecological needs of the spe-

cies,
3. Take into account the legitimate needs and

desires of diverse stakeholder groups,
4. Coordinate activity across Europe,
5. Take into account the diversity of eco-

logical, social, cultural, political and
economic situations that occur across
Europe.

The major challenge is to balance the potential
conflicts that exist between these multiple aims.
This paper aims to explain the background to
this balancing and chart progress made during
the last 15 years for large carnivores, using the
wolf as an example.

Legislation across Europe

Europe is a very fragmented and constantly
changing political landscape (Boitani and Ciuc-
ci, 2009). At the time of writing wolves are
present in 32 European countries (including
Russia). In fact they are only absent from Den-
mark, the Benelux countries (although uncon-
firmed sightings of wolves have been repor-
ted in both the Netherland and Belgium dur-
ing September 2011 (Hans de Jongh, personal
communication) and the British Isles. Some of
these countries have formal or de facto federal
status (Germany, Spain, Austria, Italy, Switzer-
land, Bosnia & Herzegovina) where a good deal
of responsibility for environmental issues is del-
egated down to the level of individual regions,
provinces or cantons. This potentially adds an-
other 82 administrative bodies (at least 35 of
which have breedingwolves) to the already com-
plex structures.
Fortunately, there are twomajor pan-European

bodies that seek to apply some coordination
across this fragmented political landscape. The
Council of Europe “Convention on the Conser-
vation of European Wildlife and Natural Habit-

ats” (Bern Convention) has operated since 1972
and involves all members of the Council of
Europe which includes 29 of the wolf contain-
ing European countries (Salvatori and Linnell,
2005). Only Russia, Belarus and Kosovo have
wolves and are not members. The European
Union “Council Directive 92/43/EEC on the
Conservation of Natural Habitats and of Wild
Fauna and Flora” (Habitats Directive) has oper-
ated since 1992 and applies to all EU countries,
19 of which currently have wolves (Trouwborst,
2010). The Bern Convention basically repres-
ents a statement of a shared intention for sig-
natories to cooperate in a joint effort to con-
serve wolves, but it does not state specific con-
servation objectives and has few legal sanctions
to react with if countries do not follow-up on
their commitments. It has been very active
in large carnivore issues since the mid 1990s
and has worked with the LCIE and others on
a range of meetings, workshops (Bath, 2005),
status reports (Anonymous, 1990; Breitenmoser
and Breitenmoser-Würsten, 1994; Salvatori and
Linnell, 2005) and action plans (Boitani, 2000;
Breitenmoser et al., 2000; Landa et al., 2000;
Swenson et al., 2000) that have served to transfer
capacities, coordinate activities, and keep large
carnivore conservation on the political agenda.
A long series of formal recommendations from
the convention have encouraged signatory states
to engage in transboundary cooperation in wolf
management (Recommendations of the Stand-
ing Committee nrs. 10, 17, 20, 82, 89, 100, 101,
115; http://www.coe.int).
The expansion of the EU into Eastern Europe

has lead to the Habitats Directive being an in-
creasingly important framework for wolf conser-
vation. The Habitats Directive has more spe-
cific objectives, framed within the concept of
Favourable Conservation Status (FCS), and has
a range of sanctions that can be imposed by the
European Court on countries that do not ful-
fill their obligations. The EU has been active
in large carnivore issues through funding rel-
evant LIFE projects, bringing cases before the
European Court for legal clarification, funding a
project on developing population basedmanage-
ment approaches (see below), as well as main-
taining a dialogue with several countries con-
cerning controversial aspects of their national
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Table 1 – Overview of the international conventions and treaties that the various countries of continental Europe have
signed, with details of any species specific exceptions. HD = Habitats Directive, CBD = Convention on Biological Diversity, Y
= yes, A = accession country that will soon be member, MoU = has not ratified but takes part in some specific agreements
through a memorandum of understanding.

Country HD1 Bern11 Bonn CBD Country HD1 Bern11 Bonn CBD
Albania Y Y Y Luxembourg Y Y Y Y
Andorra Y Moldova Y Y
Austria Y Y Y Y Montenegro Y Y
Belarus Y Y Netherlands Y Y Y Y
Belgium Y Y Y Y Norway Y Y Y
Bosnia and
Herzegovina

Y Poland Y7 Y18 Y Y

Bulgaria Y Y12 Y Y Portugal Y Y Y Y
Croatia A Y13 Y Y Romania Y Y Y Y
Czech Republic Y Y14 Y Y Russian Federation MoU Y
Denmark Y Y Y Y San Marino Y
Estonia Y2 Y Y Serbia Y
Finland Y3 Y15 Y Y Slovakia Y8 Y19 Y Y
France Y Y Y Y Slovenia Y Y20 Y Y
Germany Y Y Y Y Spain Y9 Y21 Y Y
Greece Y4 Y Y Y Sweden Y10 Y Y Y
Hungary Y Y Y Y Switzerland Y Y Y
Italy Y Y Y Y The former Yugo-

slav Republic of
Macedonia

Y22 Y Y

Latvia Y5 Y16 Y Y Turkey Y23 Y
Liechtenstein Y Y Y Ukraine Y24 Y Y
Lithuania Y6 Y17 Y Y
1 By default wolf, bear, lynx and wolverine are on annex II and annex IV under the habitats directive.
2 Estonia: exception for wolf, bear and lynx from annex II; wolf and lynx on annex V.
3 Finland: exception for wolf, bear and lynx from annex II; wolf in reindeer husbandry area is on annex V.
4 Greece: exception for wolf north of the 39th parallel from annex II: wolves over 39 N are on annex V.
5 Latvia: exception for wolf and lynx from annex II; wolf on annex V.
6 Lithuania: exception for wolf from annex II; wolf on annex V.
7,8 Poland, Slovakia: exception so that wolf is placed on annex V.
9 Spain: exception for wolf north of river Duero from annex II: wolves north of Duero are on annex V.
10 Sweden: exception for bears from annex II.
11 By default wolves, bears and wolverines are on appendix II, lynx on appendix III under Bern Convention.
12, 16, 18, 22 Bulgaria, Latvia, Poland, Macedonia: wolves excluded from appendix II.
13 Croatia: bears will be treated as appendix III.
14, 23 Czech Republic, Turkey: wolves and bears excluded from appendix II.
15 Finland: wolves and bears excluded from appendix II.
17, 21 Lithuania, Spain: wolves will be treated as appendix III.
19, 20 Slovakia, Slovenia: wolves and bears excluded from appendix II.
24 Ukraine: wolves and bears on appendix II, but with the right to control population to limit damage.

management activities.
Although these international agreements seek

to standardise conservation actions across Europe,
both the Bern Convention and the Habitats Dir-
ective have allowed some countries to make na-
tional or sub-national exceptions or local modi-
fications to the status of wolves under the legis-
lation (Tab. 1; Linnell et al. 2008; Salvatori and
Linnell 2005). These exceptions and reserva-
tions were allowed at the time of signing the re-
spective agreements, but neither agreement has

formal mechanisms to permit future changes in
a species status to respond to changes in their
conservation status (Shine, 2005; Trouwborst,
2010).
In addition to these two bodies of legislation

there are a number of other frameworks that also
aspire to coordinate countries’ conservation ef-
forts. The “Convention on Migratory Species”
(Bonn Convention) has included transboundary
populations into its conceptual framework, al-
though it has never focused explicitly on large

82



Development of wolf population approach in Europe

carnivores. The “Convention on the Protec-
tion of the Alps’ and the “Convention on the
Protection and Sustainable Development of the
Carpathians” have both included large carnivore
specific activities.

When ecological reality
clashes with politics and
legislation

Despite all the transboundary initiatives and
pan-European legal frameworksmentioned above,
the formal legal responsibility to conserve
wolves still falls independently on each coun-
try. In the case of some federal countries this re-
sponsibility has been devolved to an even lower
level. The pan-European legal frameworks, es-
pecially the Habitats Directive, are also quite
conservative with respect to permitted manage-
ment regimes as they generally prescribe strict
protection for wolves. Derogation on a case
by case basis is possible under the Habitats
Directive, although this can be controversial as
the European Court case against Finland’s wolf
hunting in 2006-2007 reveals (Case C-342/05,
Hiedanpää and Bromley 2011). These two tech-
nical aspects represent major problems for ac-
tually achieving wolf conservation in the real
world.
The first major problem is one of scale.

Wolves, as territorial top predators, use massive
home ranges and as a result occur at low density.
Individual pack territories typically range from
100 to 1000 km2, depending on your location in
Europe (Jedrzejewski et al., 2007; Nilsen et al.,
2005) which results in densities in the range of
0.2 to 2 wolves per 100 km2. Although wolves
are able to tolerate a wide range of habitats, there
are limits to the areas where they can persist
(Jedrzejewski et al., 2005, 2004). Although the
Habitat Directive concept of favourable conser-
vation status is not formally defined in demo-
graphic or genetic terms, it is understood to be
linked to the general concept of population vi-
ability (Bessinger and McCullough, 2002). Be-
cause of the densities at which wolves occur
there are many countries that simply do not
have enough available habitat to support enough

wolves to achieve high degrees of long term vi-
ability if they are to achieve this independently
from their neighbours. This is especially true if
the long term viability that involves genetic is-
sues is considered as this is believed to require
effective population sizes in the order of several
thousand animals (Linnell et al., 2008). Real-
istically speaking it is only by pooling the ef-
forts of many neighbouring countries, or in fact
large parts of Europe, that long term viability
can really be achieved.
Attempting to achieve a high degree of viab-

ility within national borders would also require
a management regime based around maximiz-
ing wolf density and reducing human-caused
wolf mortality to a minimum. Such a regime
is likely to exacerbate the second major prob-
lem, which is associated with the strict protec-
tion of wolves. Wolves are associated with a
wide range of conflicts. Most common is that
associated with their depredation on domestic
livestock and pets (Bjarvall and Isakson, 1982;
Kaczensky, 1999; Kojola et al., 2004). A second
widespread conflict is that with hunters, who
perceive and / or experience (depending on con-
text) wolves as a competitor for shared prey spe-
cies. Wolves are also occasionally a vector of
diseases like rabies which at least historically
has been associated with many cases of human
and livestock mortality (Linnell et al., 2002;
Rootsi, 2003). Beyond these conflicts (which
have a physical, material and economic basis)
are a wide range of social conflicts that range
from a direct fear for personal safety in the pres-
ence of wolves to a fear of the social-economic
changes (such as changing societal values or
rural-urban migration) that wolves often come
to symbolise (Bisi et al., 2007; Moore, 1994;
Skogen et al., 2006; Skogen and Thrane, 2008).
These conflicts when combined often lead to a
very low tolerance of wolves among the rural
communities with whom they have to share liv-
ing space. Factors affecting tolerance for wolves
are highly complex and context dependent (Boit-
ani, 1995, 2003; Boitani and Zimen, 1979). Al-
though there are some general factors that ap-
pear to consistently affect attitudes (e.g. Kalten-
born and Bjerke 2002; Kaltenborn et al. 1998;
Røskaft et al. 2003; Skogen and Thrane 2008),
there is still only a very poor understanding of
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what determines the variation in the extent to
which wolves become a controversial political
issue and to where negative attitudes translate
into illegal actions such as poaching (Huber et
al., 2002).
What we do see is that tolerance in many

areas (especially those in eastern and northern
Europe) is often decreased by high densities of
wolves and by strict protection. For many areas
we find that being able to continue traditional
wolf hunting activities (Salvatori et al., 2002)
and / or being able to respond to conflicts with
lethal control is probably crucial to maintaining
tolerance levels (Bisi et al., 2007; Ericsson et
al., 2004; Hiedanpää and Bromley, 2011; Les-
cureux and Linnell, 2010; Sjölander-Lindqvist
et al., 2010). The basic mechanism behind this
pattern appears to be one of empowerment –
where the ability to take matters into their own
hands allows rural communities to tolerate wolf
presence. There are also many real world man-
agement situations that arise where lethal con-
trol is the only viable action (Bangs et al., 2006).
These situations include areas where zoning po-
lices (Linnell et al., 2005) need to be enforced,
where individual wolves develop problematic
behavior (i.e. loss of shyness), or where wolf
population densities need to be regulated at de-
sired levels. Live capture and translocation (Lin-
nell et al., 1997), or removal to captivity, are
simply not practical methods when it concerns
upscaling to large numbers of wolves. However,
there are also many areas where wolf hunting
and lethal control would not be socially accept-
able, and would not enhance tolerance, even if
they were appropriate or defendable from a bio-
logical standpoint. The point here is that wolf
management needs to be flexible and adaptable,
responding to specific issues, local situations
and changing circumstances. Blanket protec-
tion does not permit this degree of flexibility and
simply confuses a conservation tool (protection)
with a goal.

A vision for wolf conservation

An understanding of the complexity of wolf con-
servation has been acquired by the members of
the LCIE during its 15 years of existence (Boi-

tani and Ciucci, 2009). It has also allowed the
identification of some strategies that could po-
tentially be useful to achieve wolf conservation
in modern day Europe. The first step that is re-
quired is to move away from viewing wolf distri-
bution within the arbitrary lines onmaps that na-
tional or provincial borders represent and to look
at the actual distributions. The resulting view is
one of a “meta-population like” structure where
demographic viability is achievable in many re-
gional units that have a more or less continuous
distribution of wolves (populations). It is cru-
cial that these populations are managed as bio-
logical units – with the administrative bodies (be
they intra- or inter-national) that share a popula-
tion coordinating their activities to ensure that
their independent actions enhance rather than
hinder each other (Salvatori et al., 2002). Co-
ordinating maximum permissible levels of mor-
tality, zoning of wolves and activities with which
they conflict, and preventing unmitigated infra-
structure developments that may cause internal
fragmentation are examples of issues that need
to be coordinated. Other issues of key import-
ance involve ensuring the compatibility of dif-
ferent monitoring methods, as well as trying to
ensure a certain degree of consistency in man-
agement practices and conflict mitigation meas-
ures. Most European wolf populations are trans-
boundary in the international sense, so this is a
point of near universal relevance (Tab. 2; An-
onymous 1990; Boitani 2000; Boitani and Ciuc-
ci 2009; Linnell et al. 2008; Salvatori and Lin-
nell 2005).
However, it is equally important to ensure

that distinct populations are managed separately
when they occur within a country, and that it
is not assumed that demographic viability stems
from the total number of animals within a coun-
try independent of whether they actually have
any connections. A good example of this is from
wolves in Spain – where the small and isolated
population in the southern SierraMorena moun-
tains requires specific management actions be-
cause it is effectively isolated from the much
larger population that spreads across northern
Spain and Portugal.
The longer term genetic component of viabil-

ity can be achieved by wolves moving between
these populations. Wolves have phenomenal
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Table 2 – Overview of the population structure of wolves (Canis lupus) in Europe around 2005-2006.

Region Population EU countries Non-EU countries Size
Iberia1 Northwestern Spain, Portugal 2400

Sierra Morena Spain 50
Alpine / Italian Western Alps France, Italy4 Switzerland 100-120

Italian peninsula Italy5 500-800
Dinaric-Balkan Dinaric-Balkan Slovenia, Greece,

Bulgaria
Croatia, Bosnia &
Herzegovina,
Serbia,
Montenegro, FYR
Macedonia,
Albania

5000

Carpathian Carpathian Czech Republic,
Slovakia, Poland,
Romania, Hungary

Ukraine, Serbia 5000

Northeastern Europe Scandinavia Sweden Norway 130-150
Karelian Finland Russia2 750
Baltic Estonia, Latvia,

Lithuania, Poland
Russia3, Belarus,
Ukraine

3600

Germany / Western
Poland

Germany / Poland <50

1 The distribution area covers 8 autonomous regions: Galicia, Asturias, Cantabria, Castilla y León, País Vasco, La
Rioja, Castilla-La Mancha and Andalucia.

2 Russian oblasts of Murmansk, and Karelia. The southern and eastern border coincides with the natural geographic
structures of Lakes Onega and Ladoga and the White Sea.

3 Russian oblasts of Leningrad, Novgorod, Pskov, Tver, Smolensk, Bryansk, Moscow, Kalinigrad, Kaluzh, Tula,
Kursk, Belgorod & Orel.

4 The distribution area covers 3 regions with autonomous policies: Val d’Aosta, Piemonte, Liguria.
5 The distribution area covers 11 autonomous regions: Lombardia, Emilia-Romagna, Toscana, Marche, Lazio, Ab-
ruzzo, Molise, Campania, Basilicata, Puglia, Calabria.

dispersal ability. Modern researchmethods such
as GPS telemetry and individual recognition
through faecal DNA have revealed some truly
spectacular wolf journeys of over 1000 km, with
many dispersing wolves being shown to cross
multiple countries (Kojola et al., 2006; Linnell
et al., 2005; Wabakken et al., 2007). The unas-
sisted reappearance of reproducing wolf popula-
tions in Scandinavia, the Alps, and eastern Ger-
many (Wabakken et al., 2001; Weber, 2003) and
the documentation of individual wolves in areas
distant from any breeding population (such as
Austria, northern Germany, the French Pyren-
ees), testifies to their ability to criss-cross the
modern European landscape and “leap-frog”
large areas of unoccupied habitat (Bufka et al.,
2005; Valière et al., 2003), despite the many bar-
riers that exist (Blanco et al., 2005; Kusak et al.,
2009). This implies that maintaining a certain
degree of pan-European connectivity should be
possible, however, there are also examples of

areas where there is less gene flow than expected
when considering the geographic barriers (Aspi
et al., 2006; Pilot et al., 2006).
Such a population approach simultaneously

seeks to focus on coordinated management of
discrete populations and ensuring the mainten-
ance of the connections between these popula-
tions. The result should be an increased overall
viability of the European wolf meta-population
–where themaximum viability is extracted from
the animals and habitat that exist. Within such a
system the viability is not a product of each ad-
ministrative unit activities, but proximately from
the combined jurisdictions sharing a population
and ultimately from the whole (or at least large
parts) of the continent. This enhanced viabil-
ity would permit (from a biological standpoint)
a far greater degree of flexibility in management
within the different parts of the distribution than
would have been possible if each administration
had to ensure viability on its own. In practice
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this implies being able to accept higher rates of
mortality, be it from accidental causes, poach-
ing, legal harvest, or lethal control than what
would otherwise be the case. In the experience
of the LCIE and an emerging body of social
science research (Bisi et al., 2007; Ericsson et
al., 2004; Hiedanpää and Bromley, 2011; Les-
cureux and Linnell, 2010; Sjölander-Lindqvist
et al., 2010) it is this flexibility which may well
be crucial to ensure tolerance in many contexts.

From vision to policy

The interactions between the members of the
LCIE allowed this overall vision of wolf con-
servation to emerge, but the challenge was al-
ways to turn these ideas into policy. The produc-
tion of species actions plans for the Bern Con-
vention in 2000 (Boitani, 2000; Breitenmoser et
al., 2000; Landa et al., 2000; Swenson et al.,
2000) was a first opportunity to promote some of
these concepts, along with a workshop in Slov-
enia on “Transboundary Management of Large
Carnivores” organised by the Bern Convention
in 2005 (Bath, 2005). However, a series of two
contracts from the European Commission’s DG
Environment between 2005 and 2008 provided
the opportunity to crystallize these ideas into
a document with associated supporting materi-
als and communication tools. These “Guideli-
nes for Population Level Management Plans for
Large Carnivores” (Linnell et al., 2008) describe
the overall philosophy of our approach and place
it within the context of existing European legis-
lation.
The first part of the project aimed to summar-

ise existing data on wolf status and distribution
(http://www.lcie.org; Boitani and Ciucci 2009)
in Europe and to define some operational pop-
ulation units (Tab. 2). By contacting experts in
all countries and consulting the latest status and
monitoring publications we were able to draw
up a map of wolf distribution that represents
the situation in the period 2005-2007. Although
separating between populations is somewhat a
subjective process, we considered both the con-
tinuity of wolf distribution and major ecological
discontinuities and classified 10 distinct popu-
lations (Tab. 2). All apart from one of these

populations spanned international borders; the
exception was the Sierra Morena population in
southern Spain. The greatest uncertainties oc-
curred in the Dinaric-Balkan region of south-
eastern Europe where not enough detailed data
was available to draw up a more spatially dif-
ferentiated map. These classifications should be
regarded as preliminary, and we hope that fur-
ther research on wolf distribution and patterns
of gene flow will clarify some of the uncertain
issues.
The second part of the project involved an ex-

ploration of the Habitat Directive concept of Fa-
vourable Conservation Status (FCS) and an at-
tempt to link it to existing scientific concepts
such as population viability analysis and min-
imum viable populations. Integrating the text
of the Directive and the existing guidance doc-
uments that various working groups have pre-
pared earlier1 with our knowledge of wolf eco-
logy and conservation issues we developed a set
of 8 criteria which would all need to be met to
accept FCS for wolves. These criteria are (Lin-
nell et al., 2008):

1. “Population dynamics data on the spe-
cies concerned indicate that it is main-
taining itself on a long term basis as a
viable component of its natural habitat”
(Article 1 (i)). We interpret this as imply-
ing that monitoring data indicate the pop-
ulation has a stable or increasing trend. In
some cases we believe that a slight reduc-
tion in population size should be permit-
ted if it is a result of response to changes
in prey density or habitat quality that are
not cause by direct human action. And,

2. “The natural range of the species is
neither being reduced nor is likely to be
reduced for the foreseeable future” (Art-
icle 1 (i)). We interpret this as implying
that the overall distribution of the popula-
tion is stable or increasing. And,

3. “There is, and will probably continue to
be, a sufficiently large habitat to main-
tain its population on a long-term basis”
(Article 1 (i)). We interpret this to im-
ply that the quality and continuity of hab-

1Guidance document on the strict protection of animal spe-
cies of community interest provided by the “Habitats”
Directive 92/43/EEC. (Draft version 5 April 2006).
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itat should be sufficient to contain a fa-
vourable reference population, and have a
stable or increasing trend. And,

4. The population size and range are equal
to or greater than when the directive came
into force within a given country. And,

5. The favourable reference population size
has been reached. According to our pro-
posal this will be set at levels greater than
those regarded as being viable using the
IUCN red list criteria D or E (IUCN 2003,
2006). And,

6. The favourable reference range has been
occupied. According to our proposal the
favourable reference range is simply the
area needed to contain the favourable ref-
erence population, and does not automat-
ically imply all available habitat or the full
historic distribution. And,

7. Connectivity within and between popu-
lations is being maintained or enhanced.
And,

8. “Member States shall undertake surveil-
lance of the conservation status of the nat-
ural habitats and species referred to in
Article 2 with particular regard to prior-
ity natural habitat types and priority spe-
cies” (Article 11) and “Member States
shall establish a system to monitor the in-
cidental capture and killing of the animal
species listed in Annex IV (a)” (Article
12.4). These statements combine to indic-
ate that the population should be subject
to a robust monitoring program.

Criteria 1-3 and 8 are taken directly from the
directive text; criteria 4 and 6 are taken from
the pre-existing guidance documents, while cri-
teria 5 and 7 are based on our own recommen-
ded interpretation of the guidance documents
text. The overall concept behind these defini-
tions aims to describe well monitored wolf pop-
ulations that are independently viable (accord-
ing to existing IUCN guidelines) in a demo-
graphic sense, that are connected from the point
of view of gene flow to ensure genetic viability,
and that occupy habitat that is sufficient and se-
cure. While most of this proposal was based on
existing legislative structures we proposed that
the unit for favourable conservation status (FCS)
assessment should be the population within its

biological borders, under the condition that a
formal population level management has been
developed by the parties sharing the popula-
tion. In theory, this would allow a transboundary
population shared by several countries to be re-
garded as being at FCS even if the individual na-
tional parts were not. We believe that this com-
promise reflects both the ecological and polit-
ical reality of wolf conservation, although parts
of this proposal have been critiqued from a ge-
netics point of view (Laikre et al., 2009).
The third part of the project focused on de-

veloping a set of policy support statements,
or good practice guidelines for various aspects
of large carnivore management. Most contro-
versial among these is a proposal to accept
the validity of wolf hunting, or de facto hunt-
ing, under specific circumstances and in spe-
cific contexts (Linnell et al., 2008), as a legitim-
ate management regime which can be compat-
ible with wolf conservation, and may in some
contexts be needed to maintain tolerance (Eric-
sson et al., 2004; Sjölander-Lindqvist et al.,
2010). The legal procedures that have been
brought against Finland (Hiedanpää and Brom-
ley, 2011), andwith which Sweden have recently
been threatened (during 2010 and 2011), indic-
ate that there is still a long way to go before the
Habitats Directive adopts the same pragmatic
stance as the Bern Convention (Shine, 2005).

Status in the Habitats
Directive

The guidelines that were drafted in late 2007
went through an extensive consultation pro-
cess. Workshops with responsible authorities
and stakeholders were held in Sweden, Finland,
Latvia / Estonia (joint workshop), Lithuania,
Slovakia / Czech Republic (joint workshop),
Slovenia, Spain, Italy, Portugal, Romania, Bul-
garia, Germany, Austria.
Workshops were also held outside the EU

in Switzerland and Croatia, and the guidelines
were presented to the Nordic Council and man-
agement authorities in Norway. In addition to
these workshops we receivedmanywritten com-
ments from the European Commission, national
authorities and diverse stakeholders. A final
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pan-European workshop was held in Slovenia in
2008. Following the acceptance of the final ver-
sion the document, DG Environment endorsed
them by describing them as “best practice” and
“a reference point against which DG Environ-
ment will monitor the actions taken by the mem-
ber states in fulfillment of their obligations un-
der the Habitats Directive”. This implies that
they do not have the status of being legally bind-
ing, which would require a full process under
the European Parliament, but they do have the
highest status that guidelines can achieve within
the European system. In the 28th StandingCom-
mittee Meeting of the Bern Convention in 2008
a recommendation (Recommendation No. 137,
2008) was passed drawing the attention of gov-
ernments to the guidelines.

The population approach in
practice

This endorsement by both the Habitats Directive
and the Bern Convention is crucial as many of
the designated populations stretch across areas
that include non-EU countries – such as Switzer-
land, Norway, Ukraine, Serbia, Croatia, Bos-
nia & Herzegovina, Montenegro, Albania and
Macedonia. Implementation of the population
approach is greatly enhanced if all authorit-
ies that share populations coordinate their ac-
tions. A greater challenge exists because neither
Russia nor Belarus is covered by these pan-
European conservation agreements and they
have crucial borders with Finland, the Baltic
States and Poland. There is therefore going to
be an additional challenge to find a way to in-
tegrate these key countries into what is already
a complex exercise in international politics. The
unclarified legal status of Kosovo also represents
certain challenges within the western Balkan
population.
At present there are no formal population

level management plans, although there are
plenty of examples where research teams and
responsible authorities sharing a population are
increasing their cross-border contact and work-
ing to standardise monitoring and other activit-
ies. Examples include the Alpine Wolf Group
(France, Italy, Switzerland) and the Scand-

inavian Wolf Project (Norway and Sweden).
Unfortunately, there are also other examples
from Europe where management actions in one
jurisdiction are potentially detrimental to activ-
ities being conducted in a neighboring jurisdic-
tion, despite the population being shared (Sal-
vatori et al., 2002). An example here is the ex-
treme skew in the level of ambition for wolf con-
servation between Norway and Sweden. An-
other is found among the dramatic differences
in wolf management that exist in eastern Europe,
from protected on one side of a border to open
harvest and bounties on the other (e.g. Poland -
Ukraine).

The way forward

Our view is that the present “population ap-
proach” guidelines provide a conceptually solid,
and pragmatic, framework to take European
wolf conservation forward into the 21st century.
In general wolves have shown an amazing abil-
ity to respond to improved legislation and have
stabilized or recolonised many areas. For most
wolf populations we are no longer trying to save
them from imminent extinction (although the Si-
erra Morena population falls into this category),
but are trying to establish a new sustainable re-
lationship with them. This sustainability does
not only refer to the viability of the wolf pop-
ulations; it also refers to the sustainability of
our management systems and of the ways we in-
teract with them. Perhaps most importantly it
concerns the sustainability of the ways in which
people interact with each other, in the way that
different interest groups and stakeholders can
negotiate their differences, and seek consensus,
or at least compromise (Bath, 2009). Although
this in itself is not special for wolf conservation,
it is both the need to conduct these processes
at very large spatial scales that span intra- and
inter-national jurisdictions, and the fact that wolf
conservation is often highly symbolic, which
makes wolf conservation so hard. The remain-
ing challenges are to take the existing guidelines
and operationalise them; to get the responsible
authorities in different jurisdictions to sit down
and draw up binding agreements to jointly man-
age the populations for which they have a shared

88



Development of wolf population approach in Europe

responsibility. The greatest needs for research
lie in developing the policy processes and ad-
ministrative structures that facilitate multi-scale
planning and decision making (Bisi et al., 2007;
Linnell, 2005; Sandström et al., 2009), rather
than in the natural science fields of conservation
biology.
Although progress may appear to be slow it

is important to reflect on the fact that it is only
a few decades since wolves changed their offi-
cial status from vermin to conservation icons,
and when European countries made the trans-
ition from cold war stand-off and multiple civil
wars to peace and cooperation, it is important
to accept that we need to settle in for a long pro-
cess and to use time to do things slowly and well.
There has never been a time in European his-
tory when we have tried to form a sustainable
and respectful relationship with wolves, or in-
deed any other large carnivore (Boitani, 1995;
Breitenmoser, 1998; Landa et al., 2000; Linnell
et al., 2010), so it is not surprising that the pro-
cess takes time and is stormy.

References

Anonymous, 1990. Status and conservation needs of the
wolf (Canis lupus) in the Council of Europe member
states. Council of Europe Publishing, Nature and Envir-
onment 47: 1–50.

Aspi J., Roininen E., Ruokonen M., Kojola I., Vilà C., 2006.
Genetic diversity, population structure, effective popu-
lation size and demographic history of the Finnish wolf
population. Molec. Ecol. 15: 1561–1576.

Bangs E.E., Jimenez M.D., Niemeyer C., Fontaine J.A.,
Collinge M., Krsichke R., Handegard L., Shivik J., Sime
C., Nadeau S., Mack C.M., Smith D.W., Asher V., Stone
S., 2006. Non-lethal and lethal tools to manage wolf-
livestock conflict in the northwestern United States. Proc.
Vertebr. Pest Conf. 227-16.

Bath A., 2005. Transboundary management of large carni-
vore populations. Reports from the meeting held in Os-
ilnica, Slovenia, April 2005. Council of Europe T-PVS
(2005) 10.

Bath A., 2009. Working with people to achieve wolf con-
servation in Europe and North America. In: Musiani M.,
Boitani L., Paquet P.C. (Eds.). A new era for wolves and
people: wolf recovery, human attitudes, and policy. Uni-
versity of Calgary Press, Calgary: 173–200.

Bessinger S.R., McCullough D.R., 2002. Population viabil-
ity analysis. Chicago.

Bisi J., Kurki S., Svensberg M., Liukkonen T., 2007. Hu-
man dimensions of wolf (Canis lupus) conflicts in Fin-
land. Euro. J. Wildl. Res. 53: 304–314.

Bjarvall A., Isakson E., (1982). Winter ecology of a pack

of three wolves in northern Sweden. In: Harrington F.H.,
Paquet P.C. (Eds.). Wolves of the world: perspectives of
behaviour, ecology, and conservation. Noyes, New Jer-
sey, pp: 146–157.

Blanco J.C., Cortés Y., Virgós E., 2005. Wolf response to
two kinds of barriers in an agricultural habitat in Spain.
Canadian Journal of Zoology 83: 312–323.

Boitani L., 1995. Ecological and cultural diversities in the
evolution of wolf human relationships. In: Carbyn L.N.,
Fritts S.H., Seip D.R. (Eds.). Ecology and conservation
of wolves in a changing world. Canadian Circumpolar In-
stitute Alberta, Canada: 3–12.

Boitani L., 2000. Action plan for the conservation of the
wolves (Canis lupus) in Europe. Nature and Environ-
ment, Council of Europe Publishing 11: 31–86.

Boitani L., 2003. Wolf conservation and recovery. In: Mech
L.D., Boitani L. (Eds.). Wolves: behavior, ecology,
and conservation. University of Chicago Press Chicago:
317–340.

Boitani L., Ciucci P., 2009. Wolf management across
Europe: species conservation without boundaries. In:
Musiani M., Boitani L., Paquet P.C. (Eds.). A new era
for wolves and people: wolf recovery, human attitudes,
and policy. University of Calgary Press. Calgary: 15–40.

Boitani L., Zimen E., 1979. The role of public opinion in
wolf management. In: Klinghammer E. (Ed.). The beha-
vior and ecology of wolves. Garland STPM Press. Lon-
don: 471–477.

Breitenmoser U., 1998. Large predators in the Alps: the fall
and rise ofman’s competitors. Biol. Conserv. 83(3): 279–
289.

Breitenmoser U., Breitenmoser-Würsten C., 1994. SCALP
– status and conservation of the alpine lynx population.
Council of Europe Environmental Encounters 17: 111–
112.

Breitenmoser U., Breitenmoser-Würsten C., Okarma H.,
Kaphegyi T., Kaphegyi-Wallmann U., Müller U.M.,
2000. Action plan for the conservation of the Eurasian
lynx in Europe (Lynx lynx). Council of Europe Nature
and Environment 11: 21-69.

Bufka L., Heurich M., Engleder T., Wölfl M., Cerveny J.,
Scherzinger W., 2005. Wolf occurrence in the Czech-
Bavarian-Austrian border region – review of the history
and current status. Silva Gabreta 11(1): 27–42.

Ericsson G., Heberlein T.A., Karlsson J., Bjärvall A., Lun-
dvall A., 2004. Support for hunting as a means of wolf
Canis lupus population control in Sweden. Wildl. Biol.
10: 260–276.

Hiedanpää J., Bromley D.W., 2011. The harmonization
game: reasons and rules in European biodiversity policy.
Environmental Policy and Governance, 21: 99–111.

Huber D., Kusak J., Frkovic A., Gužvica G., Gomercic T.,
2002. Causes of wolf mortality in Croatia in the period
1986-2001. Veterinarski Arhiv 72(3): 131–139.

IUCN, 2003. Guidelines for Application of IUCN Red List
Criteria at Regional Levels, Version 3.0. IUCN Spe-
cies Survival Commission. Gland, Switzerland and Cam-
bridge, UK.

IUCN, 2006. Guidelines for using the IUCN red list categor-
ies and criteria. version 6.1 (July 2006). Standards and
Petitions Working Group, IUCN SSC Biodiversity As-
sessments Sub-Committee.

89



Hystrix, It. J. Mamm. (2012) 23(1): 80–91

Jedrzejewski W., Niedzialkowska M., Mysiajek R.W.,
Nowak S., Jedrzejewska B., 2005. Habitat selection by
wolves Canis lupus in the uplands and mountains of
southern Poland. Acta Theriologica 50(3): 417–428.

Jedrzejewski W., Niedzialkowska M., Nowak S., Jedrze-
jewska B., 2004. Habitat variables associated with wolf
(Canis lupus) distribution and abundance in northern Po-
land. Div. Distrib. 10: 225–233.

Jedrzejewski W., Schmidt K., Theuerkauf J., Jedrzejewska
B., Kowalczyk R., 2007. Territory size of wolves Canis
lupus: linking local (Bialowieza Primeval Forest, Po-
land) and Holarctic-scale patterns. Ecography 30(1): 66–
76.

Kaczensky P., 1999. Large carnivore depredation on live-
stock in Europe. Ursus 11: 59–72.

Kaltenborn B.P., Bjerke T., 2002. The relationship of general
life values to attitudes toward large carnivores. Human
Ecology Review 9(1): 55–61.

Kaltenborn B.P., Bjerke T., Strumse E., 1998. Diverging at-
titudes towards predators: do environmental beliefs play
a part? Research in Human Ecology 5(2): 1–9.

Kojola I., Ronkainen S., Hakala A., Heikkinen S., Kokko S.,
2004. Interactions between wolves Canis lupus and dogs
C. familiaris in Finland. Wildl. Biol. 10(2): 101–106.

Kojola I., Aspi J., Hakala A., Heikkinen S., Ilmoni C.,
Ronkainen S., 2006. Dispersal in an expanding wolf pop-
ulation in Finland. Journal of Mammalogy 87(2): 281–
286.

Kusak J., Huber D., Gomercic T., Schwaderer G., Guzvica
G., 2009. The permeability of highway in Gorski kotar
(Croatia) for large mammals. Euro. J. Wildl. Res. 55: 7–
21.

Laikre L., Nilsson T., Primmer C.R., Ryman N., Allendorf
F.W., 2009. Importance of genetics in the interpretation
of favourable conservation status. Conserv. Biol. 23(6):
1378–1381.

Landa A., Lindén M., Kojola I., 2000. Action plan for the
conservation of wolverines in Europe (Gulo gulo). Coun-
cil of Europe Nature and Environment 11: 51–45.

Landa A., Linnell J.D.C., Swenson J.E., Røskaft E.,
Moskness I., 2000. Conservation of Scandinavian wol-
verines in ecological and political landscapes. In: Grif-
fiths H.I. (Ed.). Mustelids in a modern world: conserva-
tion aspects of small carnivore-human interactions. Back-
huys Publishers Leiden, Netherlands: 1–20.

LescureuxN., Linnell J.D.C., 2010. Species specific ecology
influences the perceptions and local knowledge of Mace-
donian hunters and livestock breeders towards bears,
wolves and lynx. Human Ecology 38(3): 389–399.

Linnell J.D.C., 2005. Spatial aspects of managing natural
resources and conserving biodiversity – Integrating the
global and the local. NINA Rapport 62: 1–42.

Linnell J., Salvatori V., Boitani L., 2008. Guidelines for
population level management plans for large carnivores
in Europe. A Large Carnivore Initiative for Europe re-
port prepared for the European Commission (contract
070501/2005/424162/MAR/B2).

Linnell J.D.C., Brøseth H., Solberg E.J., Brainerd S., 2005.
The origins of the southern Scandinavian wolf Canis
lupus population: potential for natural immigration in re-
lation to dispersal distances, geography and Baltic ice.
Wildl. Biol. 11(4): 383–391.

Linnell J.D.C., Brøseth H., Odden J., Nilsen E.B., 2010.
Sustainably harvesting a large carnivore? Development
of Eurasian lynx populations in Norway during 160 years
of shifting policy. Environ. Manage. 45: 1142–1154.

Linnell J.D.C., Nilsen E.B., Lande U.S., Herfindal I., Odden
J., Skogen K., Andersen R., Breitenmoser U., 2005. Zon-
ing as a means of mitigating conflicts with large carni-
vores: principles and reality. In: Woodroffe R., Thirgood
S., Rabinowitz A. (Eds.). People & Wildlife: conflict or
co-existence. Cambridge University Press. Cambridge.

Linnell J.D.C., Aanes R., Swenson J.E., Odden J., Smith
M.E., 1997. Translocation of carnivores as a method for
managing problem animals: a review. Biodiv. Conserv.
6: 1245–1257.

Linnell J.D.C., Løe J., Okarma H., Blancos J.C., Ander-
sone Z., Valdmann H., Balciauskas L., Promberger C.,
Brainerd S., Wabakken P., Kojola I., Andersen R., Liberg
O., Sand H., Solberg E.J., Pedersen H.C., Boitani L.,
Breitenmoser U., 2002. The fear of wolves: a review
of wolf attacks on humans. NINA Oppdragsmelding 73:
11–65.

Moore R.S., 1994. Metaphors of encroachment: hunting for
wolves on a central Greek Mountain. Anthropol. Quart.
67(2): 81–88.

Nilsen E.B., Herfindal I., Linnell J.D.C., 2005. Can intra-
specific variation in carnivore home-range size be ex-
plained using remote sensing estimates of environmental
productivity? Ecoscience 12: 68-75.

Pilot M., Jedrzejewski W., Branicki W., Sidorovich V.E.,
Jedrzejewska B., Stachura K., Funk S.M., 2006. Eco-
logical factors influence population genetic structure of
European grey wolves. Molec. Ecol. 15: 4533–4553.

Rootsi I., 2003. Rabid wolves and man in Estonia of the 18th
and 19th centuries. Acta Zoologica Lithuanica 13: 72–77.

Røskaft E., Bjerke T., Kaltenborn B.P., Linnell J.D.C., 2003.
Patterns of self reported fear towards large carnivores
among the Norwegian public. Evol. Human Behav. 24:
184-198.

Salvatori V., Linnell J.D.C., 2005. Report on the conserva-
tion status and threats for wolf (Canis lupus) in Europe.
Council of Europe Report T-PVS/Inf (2005) 16.

Salvatori V., Okarma H., Ionescu O., Dovhanych Y., Findo
S., Boitani L., 2002. Hunting legislation in the Carpath-
ian Mountains: implications for the conservation and
management of large carnivores. Wildl. Biol. 8(1): 3–10.

Sandström C., Pellikka J., Ratamäki O., Sande A., 2009.
Management of large carnivores in Fennoscandia: new
patterns of regional participation. Human Dim. Wildl.
14: 37–50.

Shine C., 2005. Legal report on the possible need to amend
Appendix II of the convention for the wolf. Council of
Europe Report T-PVS/Inf (2005) 18, Strasbourg.

Sjölander-Lindqvist A., Karlsson M., Cinque S., 2010. Att
jaga varg: en studie av 2010 års licensjakt i Sverige. CE-
FOS Rapport 2010:2. [in Swedish]

Skogen K., Mauz I., Krange O., 2006. Wolves and Eco-
power. A French-Norwegian Analysis of the Narratives
of the Return of Large Carnivores. J. Alpine Res. 94(4):
78–87.

Skogen K., Thrane C., 2008. Wolves in context: Using sur-
vey data to situate attitudes within a wider cultural frame-
work. Soc. Nat. Res. 21(1): 17–33.

90



Development of wolf population approach in Europe

Swenson J.E., Gerstl N., Dahle B., Zedrosser A., 2000. Ac-
tion plan for the conservation of the brown bear (Ursus
arctos) in Europe. Report to the Council of Europe Con-
vention on the Conservation of European Wildlife and
Natural Habitats T-PVS (2000) 241-268.

Trouwborst A., 2010. Managing the carnivore comeback:
international and EU species protection law and the re-
turn of lynx, wolf and bear to western Europe. J. Environ.
Law 22(3): 347–372.

Valière N., Fumagalli L., Gielly L., Miquel C., Lequette
B., Poulle M.L., Weber J.M., Arlettaz R., Taberlet P.,
2003. Long-distance wolf recolonization of France and
Switzerland inferred from non-invasive genetic sampling
of a period of 10 years. Anim. Conserv. 6(1): 83–92.

Wabakken P., Sand H., Liberg O., Bjärvall A., 2001. The re-

covery, distribution, and population dynamics of wolves
on the Scandinavian peninsula, 1978-1998. Canadian
Journal of Zoology 79: 710–725.

Wabakken P., Sand H., Kojola I., Zimmermann B., Arnemo
J.M., Pedersen C., Liberg O., 2007. Multistage, long-
range natal dispersal by a Global Positioning Sys-
tem–collared Scandinavian wolf. J. Wildl. Manage.
71(5): 1631–1634.

Weber J.M., 2003. Wolf monitoring in Switzerland. In:
Weber J.M. (Ed.). Wolf monitoring in the Alps: 2nd
Alpine Wolf Workshop, Boudevilliers (CH), 17–18
March 2003. KORA Bericht Nr. 18. Switzerland: 7–8.

Associate Editor: F. Marucco

91


