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Abstract
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1. EXECUTIVE SUMMARY

1.1. Background

The conflict between large carnivores and humans goes back to the origins of domestication, as does
the ingenuity of livestock herders in developing ways to protect their livestock. In the last few decades
populations of large carnivores like wolves, brown bears, Eurasian lynx and wolverines, have responded
to improving habitat conditions and supportive legislation. They have returned to many parts of
Europe from where they have been absent for decades / centuries and consolidated their presence in
areas where they had declined. However, this recovery has also generated many conflicts with
agricultural and rural stakeholders which involve both the direct impact that large carnivores have on
livestock through depredation, and a wider range of social conflicts that centre on the challenges that
rural communities face in the 21* century where large carnivores become potent symbols.

1.2. Aim

The aims of this report are to:

- Summarise the current status of large carnivore populations in Europe.

- Summarise the impacts that large carnivores are having on livestock production.
- Place this into context against the ongoing trends within livestock production.

- Outline the legal framework that governs large carnivore conservation.

- Explore the potential of different interventions to mitigate the impacts of large carnivores on
livestock production.

The report is based on the premises of the existing conservation legislation and agricultural policies.

1.3. Key findings

Based on data from all European countries summarised for the period 2012-2016 there are an
estimated 1,000-1,250 wolverines, 8,000 — 9,000 Eurasian lynx, 15,000- 16,000 brown bears and 17,000
wolves present in continental Europe (excluding Russia and Belarus). These are however fragmented
into 32 populations (9 for wolves, 10 for bears, 11 for lynx and 2 for wolverines) which vary widely in
size from some tens of individuals (and accordingly listed as Critically Endangered) to many thousands
(and listed as Least Concerned). Individuals of at least one large carnivore species have been registered
in all European countries, except for Luxemburg, during the last 6 years. All carnivore populations
overlap with at least one, and up to five, EU countries.

Large carnivore management is mainly governed by two pan-European legal instruments, the Bern
Convention (CoE) and the Habitats Directive (EU). These instruments impose certain requirements for
the desired level of conservation ambition (i.e. Favourable Conservation Status) for all listed species,
although there are differences (depending on which annex / appendix a species is listed under)
between species and countries with respect to the circumstances in which animals can be killed. With
respect to agricultural interests these restrictions generally require that alternative methods of
addressing conflicts have been tried first and that any killing should have no effect on the size of the
population. These legal instruments do not open for blanket exclusion or open culling of large
carnivores. However, over 900 wolves are deliberately killed each year in the EU, indicating that there
is currently considerable flexibility in interpretation, albeit with large differences between how national
governments interpret this flexibility.
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Data on livestock killed by large carnivores (mainly compensation payments) was obtained from 19 EU
countries (excluding Austria, Romania, Poland, Bulgaria and Spain from which data could not be
obtained, and the island states), plus Switzerland and Norway. Sheep, and to a lesser extent goat,
represent the most abundant and most widespread livestock killed by large carnivores, and thus are
kept as the main focus of the rest of the report. Semi-domestic reindeer represent a special case in the
Nordic countries and are treated in an own section. Horses, cattle and beehives are also depredated,
but at much lower numbers. Currently, 50% of all sheep in continental Europe are close (within a NUTS
2 region) to an area where at least one species of large carnivore occurs, but this varies dramatically
between countries. Several have 100% overlap between large carnivores and sheep production while
others have very little.

During 2012-2016 an annual average of 19,500, 1,200, 400 and 4 sheep were reported killed by wolves,
bears, lynx and wolverines, respectively, within the sample of EU countries. Including Norway and
Switzerland in the analysis would almost double this total because of the huge numbers of sheep killed
in Norway. The numbers of sheep attributed as being killed per large carnivore accordingly varies
dramatically. For wolves, Norway and France lose over 30 head per wolf, whereas most countries lose
between 1 and 14. For bears, Norway and France also lose most sheep, from 10 to 20 per bear, in
contrast to the other EU countries where loses are typically only 1 to 2 head per bear. The picture is
even more skewed for lynx, with Norway losing 16 sheep per lynx, in contrast to the EU countries where
loses are between 0 and 2 head per lynx. Overall, loses to large carnivores are the equivalent of 0.05%
of the over-wintering sheep stock (c. 31 million) in the countries included. The total European sheep
population is 86 million.

Semi-domestic reindeer in the Nordic countries represent a special situation. They are extensively
herded across 30-40% of the area of Norway, Sweden and Finland in landscapes where wolves, lynx
and wolverines are quite dependent on reindeer as prey. Although there is much uncertainty about
exact numbers killed, losses are known to be very high compared to other livestock. Somewhere
between 35,000 and 50,000 are compensated per year, which is a very significant percentage of the
total herd (in the order of 500,000 to 700,000 in total for the 3 countries). Reindeer are also exposed to
climatic effects as well as negative effects of over-grazing in some areas. There are few practical means
to protect reindeer, and current management strategies depend heavily on using lethal control to
regulate carnivore populations and compensation payments to offset economic losses.

In contrast to reindeer, there are several tried and tested approaches available to protect other livestock
like sheep, goats and cattle. The very high losses that we see in Norway (and partially France and
Switzerland) are the result of husbandry systems where sheep graze freely in forest and mountain
habitats without fencing, shepherds or dogs to protect them. The fact that neighbouring Sweden and
Finland have per capita losses of sheep that are between one hundredth and one thousandth of that
in Norway shows the dramatic effect of simply removing livestock from natural habitats and keeping
them on fields or other fenced pastures close to farms. Additional protection can be provided by
electrifying fencing and / or adding livestock guarding dogs to the herds. In cases where sheep cannot
be fenced there is plenty of experience with the use of systems that use shepherds, livestock guarding
dogs and night-time enclosures.

Adopting these protective measures can involve everything from minor to dramatic changes to the
livestock husbandry systems, with costs and labour varying accordingly. Funding for protection
measures can be obtained in part from EAFRD and LIFE. Experience has shown the need for both
technical and practical assistance and support in adopting all measures. Although there is much
resistance to change among farmers, the alternative approach of relying on the unselective culling of
carnivores is not viable, because of legal constraints, controversy, high costs, and low effectivity.

10
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However, there will always need to be some degree of selective removal of animals using lethal means
even in systems where livestock are well protected because no system is 100% effective.

Compensation payments are widespread. While they help protect farmers against economic loss they
neither increase tolerance or stimulate changes in husbandry practices. Although there will always be
a need for compensation in the case of catastrophic exceptional events and cases when carnivores
appear far from their normal range it is highly recommended that most funds be directed towards
either financing protection measures directly or paying for risk of exposure, rather than losses.

The use of protection measures, selective lethal-control and compensation need to be integrated into
a coordinated livestock strategy that takes the continued presence of large carnivores into account.
This strategy requires integrating diverse agricultural, environmental (large carnivores, high-nature-
value-farming), heritage and rural development interests. Neglecting to place livestock protection into
a broader context will lead to both practical failure at reducing the directimpacts, and failure to address
the broader social conflicts. Because of the controversy around large carnivores it is imperative that
policies are formulated in inclusive processes that maximise legitimacy, although it is important to be
realistic with respect to expectations. There is also a need for large carnivore management plans that
embrace both national and population level needs. Formulation of such plans will also give countries
greater freedom in management actions. Controversy will always remain around large carnivores and
may be unrelated to the actual number of livestock killed. Perhaps the biggest challenge lies in
designing institutional arrangements that manage to provide the large scale (i.e. the population
approach that often requires international coordination) and cross-sectorial coordination that is
needed while maintaining the flexibility to adapt to local social, economic and ecological contexts.

11
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2. INTRODUCTION

2.1. Large carnivores: from historical declines to modern recovery

Conserving large carnivores like wolves (Canis lupus), brown bears (Ursus arctos), Eurasian lynx (Lynx
lynx) and wolverines (Gulo gulo) in the modern European landscape represents both great
opportunities and challenges. On a global basis, many species of large carnivores are declining or
threatened. In contrast to many people’s expectations much of the modern European landscape offers
suitable habitat for the conservation of large carnivores and their prey. This is supported by the large
areas which are currently occupied by them at present (Chapron et al. 2014), their expansion in many
areas, and models that predict that large areas of suitable habitat remain unoccupied (Milanesi et al.
2017). The experience of recent decades has clearly shown that large carnivores do not need
wilderness to survive. Rather, when given protection from unregulated killing they have shown an
ability to survive in the matrix of semi-natural and heavily modified forest, mountain and farmland
landscapes. This provides grounds for conservation optimism with respect to being able to fulfil the
goals of the various pan-European nature conservation instruments (e.g. Bern Convention and Habitats
Directive) and represents an area where Europe can demonstrate a wildlife conservation success on its
home ground in keeping with the principle of universality (i.e. all countries must do what they can) that
is enshrined within the UN’s Agenda 2030. However, the presence of large carnivores is also clearly
associated with a range of impacts' on human economic interests and widespread social conflicts
between different stakeholder groups with diverging points of view about how large carnivores, and
the wider European countryside, should be managed.

2.2, Challenges associated with recovery

Large carnivore depredation on livestock is an age-old phenomenon that undoubtedly goes back to
the first days of livestock domestication. Throughout the millennia humans have developed many
approaches to protect their livestock from depredation (Linnell & Lescureux 2015), as well as practicing
large scale population control and even extermination programs to reduce their impact (Boitani 1995).
The historical combination of this direct persecution of large carnivores along with non-sustainable use
of forests and their associated wild prey populations led to dramatic declines in carnivore populations,
such that they had been exterminated from large parts of Europe and greatly reduced in population
density in other parts by the late 19" and early 20™ centuries. The combination of greater legislative
protection, reforestation, the recovery of wild herbivore populations, and reduced human impacts on
the landscape associated with rural-urban migration, land abandonment and urbanisation during the
20™ century have created the conditions necessary for a large-scale recovery of large carnivores across
Europe. With this recovery of their populations has come a resumption of their depredation on
livestock (Kaczensky 1999; Bautista et al. 2017).

' Following recent trends in the study of human-wildlife conflicts we separate between “impacts” which is used to describe the effect of
large carnivores on livestock and property and which can be measured in economic terms and “conflicts” which is used to refer to the
disagreements between stakeholders over the way large carnivores and their impacts should be managed (see Redpath et al. 2013).

13
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2.3. Understanding the complexity of conflicts

A great deal of social science and natural science research has been directed at the conflicts
surrounding large carnivores in Europe. As well as the direct psychological, economic and practical
impact of livestock being killed it is important to consider the wider social, cultural and political context
within which these impacts occur (e.g. Bisi et al. 2007; Hiedanpaa 2013; Liukkonen et al. 2009; Luchtrath
& Schraml 2015; Skogen et al. 2008, 2017). These typically consist of conflicts between different
stakeholder groups about how large carnivores, livestock, and rural areas should be managed. The
impacts of large carnivores, especially wolves, and the debates about their conservation and
management have become very heated and political in several European regions. Although these
conflicts often involve many aspects in addition to depredation on livestock, the killing of livestock is
often presented as a key component where the impacts are very visceral and visible. Accordingly, there
is also a great deal of controversy concerning the extent of the problem and the potential of different
measures to reduce the impacts and associated conflicts. There are also many other conflicts associated
with the return of large carnivores. Hunters often experience the return of carnivores as being a source
of concern out of fear for increased competition for wild prey or for the safety of their hunting dogs.
Rural people often report a feeling of fear for personal safety in areas with bears and wolves. The
phenomena of so called bold or fearless wolves that are occasionally reported in human-dominated
landscapes is also a source of conflict.

Several decades of social science research has consistently shown that although the conflicts may
appear to be superficially about carnivores killing livestock, they are often far more about deeper social
conflicts between rural and urban areas, between modern and traditional values, or between different
social and economic classes, as well as concerning the distribution of power and decision making
procedures (Linnell 2013; Jacobsen & Linnell 2016; Moore 1994; Skogen 2015). There is therefore rarely
a clear relationship between the extent of the impact of large carnivores on livestock and the level of
social conflict which this generates. Accordingly, it is imperative that these conflicts surrounding large
carnivores and agriculture, and the actions that are needed to mitigate them, be viewed within their
social, cultural, economic and political context. As these contexts vary dramatically across Europe, so
will the nature of the conflicts around large carnivores.

24, Aims and scope of the report

This report aims to summarise present knowledge about several key aspects associated with large
carnivore depredation on livestock in Europe, including:

The size and trends of European large carnivore populations.
The extent to which they depredate on livestock, as revealed through compensation payments.
The legal basis underpinning large carnivore management.

The relative utility of different protection measures to reduce the impacts of large carnivore on
livestock.

Wider issues related to trends in agricultural and rural-urban migration that are crucial to understand
the context of the wider socio-economic conflicts that develop around large carnivores.

The report focuses on all four large carnivores that are regularly involved in livestock depredation,
wolves, brown bears, Eurasian lynx and wolverines because they co-occur in many areas such that the
total impact of their depredation is additive in many areas. Furthermore, the measures that may be
effective at protecting livestock from one species of carnivore may well be useful at protecting against
the others. It is therefore logical to cover all species. However, because of the high degree of political

14
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and public focus on the wolf, we pay extra attention to this species. The Iberian lynx (Lynx pardinus)
and golden jackal (Canis aureus) are excluded from this analysis. Iberian lynx are rarely associated with
livestock depredation and only have a very limited distribution in southern Spain and Portugal. Golden
jackals are excluded because there is almost no data on their depredation on livestock. However, they
are expanding rapidly on eastern and central Europe (Trouwborst et al. 2015) and are a species that
deserves greater research focus to fill our knowledge gaps.

We also focus as much as possible on the entire continent of Europe, including all EU countries, plus
Norway, Switzerland and other non-EU countries in the western Balkans where possible. This
continental view is necessary for several reasons;

Most large carnivore populations are transboundary, and many EU countries are heavily influenced by
non-EU neighbours, and vice versa.

Interrelated conservation legislation exists within both the EU and Council of Europe, making it difficult
to isolate the mutual obligations.

There is a great deal of research and experience that can be transferred from non-EU countries to EU
countries.

2.5. Underlying premises

The report is based on the underlying premise of acknowledging the existing legislation at the
European level. Most importantly are the Habitats Directive and the Bern Convention which mandate
the conservation of large carnivores across Europe (wee section 10 for more details about these
instruments). The authors are aware of frequent calls to change this legislation in response to the
frequent conflicts associated with large carnivores, however we can only orientate towards the existing
interpretations of these instruments within the frames of this technical report as anything else would
be pure speculation. Therefore, the report can only reasonably be built on the premise that large
carnivores will continue to be an increasingly common and widespread part of the European landscape
for the foreseeable future and that agriculture will have to adapt to their presence. Although the next
cycle of the Common Agricultural Policy is currently undergoing negotiation at the time of writing we
can likewise only assume that the broad outlines of present policies will continue.

15
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3. DATA AVAILABLE

Kaczensky et al. (2013) and Chapron et al. (2014) presented data on large carnivore numbers and
distribution in Europe for the period 2006-2011. This was based on a questionnaire distributed to a
network of researchers, wildlife managers and environmentalists working with large carnivores across
Europe. The core of the network was made up of members of an IUCN Specialist Group, the Large
Carnivore Initiative for Europe (www.Icie.org) (of which the first author is a member), in addition to a
much wider range of experts. The survey also collated information on management system, conflict,
and compensation payments. This was supplemented by collating peer-reviewed publications and
technical reports from many countries.

However, in 2017, this survey was repated for the period 2012-2016. All the material from this survey
has not been finalised yet but are included here where possible. Data on large carnivore numbers and
distribution is compiled from research and conservation projects as well as official national monitoring
programs where these were considered accurate by in-country experts. This is therefore the best
available data. Data on large carnivores was available for all of Europe (excluding Belarus and Russia,
and Ukraine outside of the Carpathian Mountains). A full list of data sources and contacts is provided
in Annex 1. Because of the timing of this new survey not all new data was available to integrate into
our analyses. In general, we used the carnivore-livestock data from the 2012-2016 survey period and
the large carnivore numbers and distribution data from the 2006-2011 survey in our tables and
calculations. As the final version of the carnivore data became available in the final stages of writing
this report we have integrated these results into tables and maps but were not able to redo all
calculations. We mention the data sources in all figures and tables. The situation in the two periods has
not changed that dramatically in most areas so it will not change the overall picture substantially.

Data on livestock numbers across Europe were mainly obtained from EuroStat
(http://ec.europa.eu/eurostat) and supplemented when necessary from the national statistical offices
for Czech Republic, Denmark, Estonia, Ireland, Poland, Slovenia, Finland, Sweden, Switzerland and
Norway. For presentation purposes we extracted data on the scale of the EU’s NUTS2 regions (plus
Norwegian counties and Swiss Cantons). Data on livestock numbers were much more fragmented than
expected, with quite a lot of missing data for some countries and years, requiring the integration of
data from multiple sources. In most cases it appears that numbers usually reflect the breeding
population (excluding young calves, lambs, kids etc), but this was not always specified in databases.
There may therefore be some slight inconsistencies in the data, but not enough to significantly skew
results. To illustrate the overall trends and patterns in sheep farming we accessed data as far back as
1990 and up to 2017. For many countries the period from 1990 to 2017 has been associated with
dramatic socio-political changes associated with the post-communist transition in the east and EU
expansion. In keeping with our desire to represent a holistic view it is important to frame eventual large
carnivore impacts within the wider geo-political and social contexts that are the main drivers of
European agricultural policy.

Where possible, our contacts compiled national or regional level official statistics on livestock losses
and compensation payments. Not all countries pay compensation or keep centralised databases,
therefore this information was not available for all countries or regions. For example, Sweden no longer
pay compensation for reindeer killed, rather they pay an amount per large carnivore present, which
implies that no data on losses are available (Zabel et al. 2014). Data availability was a bigger problem
in countries where responsibility for compensation payments are decentralised to various sub-national
levels, where they often have very different systems in different areas. For example, this meant that we
could not access data from Poland, Spain or Romania or from large parts of Italy. Some publications
have presented partial datasets from parts of these countries (Blanco & Cortes 2009; Boitani et al. 2010;
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Mertens & Promberger 2001), but nothing in a way that could be integrated into this comparative
presentation. Furthermore, compensation data is not public information in some jurisdictions, for
example some of the Austrian states. Map 1 provides an overview of the geographic distribution of
data.

A further issue that must be considered is that different documentation procedures operating in the
different countries (Annex 1). Livestock can die or go missing from many causes (starvation, disease,
weather, accidents), can be killed by a wide range of predators including red foxes, golden jackals,
eagles and dogs (i.e. not just large carnivores) and they are subject to theft. There are even documented
cases of herders trying to fake the signs of predator attacks. Predators can also feed on livestock that
have died from other causes. All these issues imply that it is far from trivial to assign cause of death to
a dead animal, especially if it has been dead for several days and / or only a field autopsy is possible
because of logistical issues (i.e. distance to a road for transport to a laboratory).

In most countries there is a requirement that depredation be verified for each case, however, the
criteria used to support this documentation and the experience of the observer may vary between
regions and countries. The most basic step is to examine all livestock found dead as quickly as possible
after death, which requires frequent inspection of herds / pastures. Large carnivore depredation is
always associated with physical trauma, so examining a carcass carefully should reveal bites or claw
marks. Some species, like lynx, kill very efficiently with one or few bites (usually to the neck or throat),
so the signs may be subtle in which case skinning a carcass is almost always necessary. Bite marks
accompanied by subcutaneous bruising and bleeding separate depredation from scavenging (where
there is no bruising and bleeding). Most carnivores have distinctive prey killing and handling
techniques which allows an experienced observer to identify the species of carnivore responsible in
the field (Kaczensky & Huber 1994; Levin et al. 2008; Molinari et al. 2000). However, some species leave
similar signs. This is especially problematic for the case of wolves, where the risk of confusing between
attacks by free-ranging or feral dogs and wolves is rather high. As the desired response to depredation
differs among these carnivores (Ciucci & Boitani 1998) it can be critical to separate them. However,
some jurisdictions pay for losses due to both wolves and dogs, while others try to separate. Although
experienced field workers and technicians may be able to separate between dogs and wolves for some
of kills in areas of overlap, visual separation is impossible for many cases. Genetic methods that can
identify species on the basis of DNA extracted from a carnivore’s saliva left in a bite wound provides a
powerful tool for identifying the responsible carnivore objectively (e.g. Caniglia et al. 2013; Sundqvist
et al. 2008). Unfortunately, these methods are complex and expensive and cannot be applied to all
cases. For all cases it is crucial that carcasses are rapidly examined by trained inspectors using
standardised approaches to ensure fair treatment of herders and to protect against fraud.

Countries like Norway compensate for non-documented cases that are viewed as being likely to have
been killed by large carnivores. In this extreme case, less than 10% of all payments are based on a
documented kill, with the remainder of the animals simply being lost. The extent of depredation has
been highly controversial and hard to quantify because livestock are unsupervised and free-ranging.
In response, depredation rates have been studied using radio-telemetry equipment that sends a signal
when a sheep or reindeer dies (remains motionless for a set time). This technology allows the rapid
discovery and examination of the carcass, increasing the chances of accurately assessing cause of death
(Warren & Mysterud 2001; Bjarvall & Franzén 1981; Tveraa et al. 2003; Knarrum et al. 2006). With
standard husbandry, this technology may help establish baseline levels of livestock mortality and
resolve uncertainty when livestock losses suddenly increase in an area to unknown causes. To date, the
methods have only been applied on a large scale in Norway, Sweden, and Finland.
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Consequently, the data on losses due to large carnivores should be viewed as an approximation and
may be both an overestimate or an underestimate in different settings. Good quality data for countries
with sizeable large carnivore populations was available for Germany, the northern part of Italy,
Lithuania, Estonia, Finland, France, Czech Republic, Greece, Switzerland, Slovenia, Slovakia, Sweden,
Croatia, Norway and Portugal. In addition, there was good data (including the absence of attacks) from
countries like Denmark, the Netherlands, Belgium and Luxemburg on the colonisation front of wolves.

Map 1. Geographic distribution of availability of livestock compensation data

(] No carnivores

/] No compensation data
[ FullDataCoverage
[_] Partial data availability
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4. DISTRIBUTION AND STATUS OF EUROPEAN LARGE
CARNIVORE POPULATIONS
KEY FINDINGS

Large carnivores have expanded rapidly across Europe since the mid-20" century. The presence of one
or more species has been shown in all continental European countries except for Luxemburg.

There are currently an estimated 17,000 wolves, 15,000 - 16,000 bears, 8,000 — 9,000 Eurasian lynx and
1,000 - 1,250 wolverines in Europe.

Their populations vary widely in size from a few individuals to many thousands of individuals.
Accordingly, their conservation status varies widely, with populations having all threat categories from
Critically Endangered to Least Concern.

In Europe, wolverines are confined to Norway, Sweden, and Finland, whereas wolves, bears and
Eurasian lynx are widespread across the continent (Map 2 a,b,c,d). Populations of all species have
shown significant expansion during the last 50+ years (Chapron et al. 2014). For wolves this expansion
has been entirely natural without the assistance of translocations or reintroductions. For wolverines
there has been some limited assistance with some wolverines being translocated internally within
Finland from the alpine tundra areas in the north to the forested areas in the centre of the country.
Eurasian lynx have been reintroduced into several areas in central Europe since the 1970’s, namely
France, Switzerland, Germany, Italy, Slovenia, Croatia, Austria, Czech Republic and Poland (Linnell et al.
2009). There have only been a few bear translocations, namely into the French part of the Pyrenees and
into the Italian Alps (Clark et al. 2002; Groff et al. 2018). The general areas of distribution have not
changed dramatically between the 2008-2011 survey and the 2012-2016 survey for lynx, bears or
wolverines. Wolves have shown greater dynamics with significant expansions in the Alps (including a
westward expansion in France and an eastward expansion in Italy) and in the Central European
population (with wolves expanding westwards in Germany, consolidating their distribution in western
Poland, colonising Denmark and sending dispersing individuals to the Netherlands and Belgium).
Austria has also seen the establishment of its first wolf pack. All countries on mainland Europe, with the
exception of Luxemburg, have recorded the presence of at least one species of large carnivore during
the last 6 years.

The most recent data (Tables 1-4) on the size of European large carnivore populations is available from
the period 2012-2016. According to these data there are approximately 1,000-1,250 wolverines, 8,000
- 9,000 Eurasian lynx, 15,000- 16,000 brown bears and 17,000 wolves present in continental Europe
(excluding Russia and Belarus). However, these animals are fragmented into a number of discrete
populations (2 for wolverines, 11 for Eurasian lynx, 10 for brown bears and 9 for wolves) which have
varying degrees of isolation, and which vary enormously in size. The rational for deliminating
populations is described in detail in Linnell et al. (2008), but is mainly based on identifying areas of
continuous distribution within which individuals are likely to be able to interbreed on a regular basis.
Some of these populations only contain a handful of individuals while others contain many thousand
individuals. Accordingly, the conservation status (as measured using IUCN Red List criteria
http://www.iucnredlist.org/) of these populations varies widely from Critically Endangered
(7 populations) to Endangered (5 populations), Vulnerable (7 populations), Near Threatened
(4 populations) and Least Concerned (9 populations).

One key characteristic of their distribution in Europe is that almost all populations are transboundary,
covering from 2 to 11 countries (only 4 of the 32 populations occur within a single country’s borders).
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The issue of transboundary cooperation in large carnivore management has been highlighted by both
the European Commission and the Council of Europe for more than a decade (Linnell et al. 2008).

Map 2. Geographic distribution of (A) wolves, (B) brown bears, (C) Eurasian lynx, and (D) wolverines in
Europe, 2012,2016. The maps show areas of permanent presence in dark blue, and of irregular presence
in light blue

A g B
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Table 1. The most recent population estimates for wolves in Europe. Data has been estimated from arange
of sources. 2008-2011 data is drawn from Kaczensky et al. 2013. 2012-2106 data is from the latest IUCN
regional red list assessments. Data are presented on the level of the population

Population

Countries

Last estimate
(2008-2011)

Most recent

estimate (2012-

2016)

IUCN Red List
Assessment1

Iberian

Western - Central
Alps

Italian peninsula

Dinaric — Balkan

Carpathian

Baltic

Karelian

Scandinavian

Central European

Europe:z

EU

Spain, Portugal

Italy, France,
Switzerland

Italy

Slovenia, Croatia,
Bosnia &
Herzegovina,
Montenegro,
Albania, FYROM,
Macedonia,
Kosovo*, Greece,
Serbia, Bulgaria

Czech Republic,
Slovakia, Poland,
Ukraine, Hungary,

Romania, Serbia

Estonia, Latvia,
Lithuania, Poland

Finland

Norway, Sweden

Germany, Poland,

Denmark

2200-25003

280

600-800

€.3900

3000

870-1400

150-165

260-330

36 packs + 5 pairs

2500

420-550

1100-2400

¢.4000

3460-3840

1713-2240

¢.200

c.430

780-1030

¢.17,000

13,000-14,000

Increasing

Increasing

Slightly increasing

Unknown

Stable

Stable

Stable / increasing

Increasing

Increasing

Increasing

Increasing

Near Threatened

Vulnerable

Near Threatened

Least Concern

Least Concern

Least Concern

Near Threatened

Vulnerable

Vulnerable

Least Concern

Least Concern

1. IUCN Red List criteria in decreasing order of threat: Critically Endangered, Endangered, Vulnerable, Near Threatened, Least Concern

2. Europe: Numbers include all countries of continental Europe, excluding Russia and Belarus and all Ukraine apart from the Carpathians.
Although the numbers from these countries are not included in the assessment, the degree of connectivity with these areas has been
accounted for when relevant.

3. There was no data available for Spain for the period 2008-2011 - so the estimate in this column is from 2006.
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Table 2. The most recent population estimates for brown bears in Europe. Data has been estimated from
a range of sources. 2008-2011 data is drawn from Kaczensky et al. 2013. 2012-2106 data is from the latest
IUCN regional red list assessments. Data are presented on the level of the population

Most recent
estimate (2012-
2016)

IUCN Red List
Assessment

Last estimate

Countries (2008-2011)

Population

Italy, Switzerland,

Stable / slightly

Alpine Austria, Slovenia 45-50 49-69 Lol Critically Endangered
Central Apennine Italy 37-52 45-69 Stable Critically Endangered
Bulgaria, Greece,
Eastern Balkans ) 600 468-665 Stable Vulnerable
Serbia
Baltic Estonia, Latvia 710 700 Stable Least Concern
Stable / slightl
Cantabrian Spain 195-210 321-335 é e !g y Endangered
increasing
Slovakia, Poland,
Carpathian Ukraine, Romania, 7200 7630 Stable Least Concern
Serbia
Slovenia, Croatia,
Bosnia &
Herzegovina,
Dinaric Pindos Serbia, FYROM, 3700 3940 .Stablehto Vulnerable
increasing
Montenegro,
Albania, Kosovo*,
Greece
Finnish - Karelian Finland, Norway 1700 1660 Stable Least concern
Pyrenean France, Spain, 22-27 30 Stable Critically Endangered
y Andorra Y 9
Scandinavian Norway, Sweden 3400 2825 Decreasing Near Threatened
Europe: 17,000 - 18,000 Stable Least Concern
Stable / slight
EU 15,000 - 16,000 able /slig Near Threatened

decrease

1. IUCN Red List criteria in decreasing order of threat: Critically Endangered, Endangered, Vulnerable, Near Threatened, Least Concern

2. Europe: Numbers include all countries of continental Europe, excluding Russia and Belarus and all Ukraine apart from the Carpathians.
Although the numbers from these countries are not included in the assessment, the degree of connectivity with these areas has been
accounted for when relevant.
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Table 3. The most recent population estimates for Eurasian lynx in Europe. Data has been estimated from
a range of sources. 2008-2011 data is drawn from Kaczensky et al. 2013. 2012-2106 data is from the latest
IUCN regional red list assessments. Data are presented on the level of the population

IUCN Red List
Assessment;

Most recent estimate
(2012-2016)

Last estimate

Countri
ountries (2008-2011)

Population

Switzerland,

Slowly

Jura >100 140 . ; Endangered
France increasing
Germany,
Vosges Palatinian France 19 1-3 Decline Critically Endangered
France,
Switzerland,
Slowl
Alpine Germany, Italy, 130 163 _owly Endangered
Austria increasing
Germany,
Bohemian- Czech Republic, .
Bavarian-Austrian Austria 50 60-80 Stable Critically Endangered
Slovenia,
Croatia, Bosnia
Dinaric &Herzegovina 120-130 130 Stable / decline Endangered
Czech Republic,
Slovakia,
Poland,
Carpathian Ukraine, 2300-2400 2100-2400 Stable Least Concern
Romania, Serbia
Norway,
Scandinavian Sweden 1800-2300 1300-1800 Decline Vulnerable
Finland
Karelian 2430-2610 2500 Stable Least Concern
Estonia, Latvia,
Lithuania Siightl
Baltic 1600 1200-1500 S Least Concern
Poland decreasing
Albania
FYROM
Balkan Montenegro 40-50 20-39 Stable Critically Endangered
Kosovo*
Germany
Harz 46 Critically Endangered
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Europe: 8,000 - 9,000 Stable Least Concern

EU 7,000 - 8,000 Stable Near Threatened

1. IUCN Red List criteria in decreasing order of threat: Critically Endangered, Endangered, Vulnerable, Near Threatened, Least Concern

2. Europe: Numbers include all countries of continental Europe, excluding Russia and Belarus and all Ukraine apart from the Carpathians.
Although the numbers from these countries are not included in the assessment, the degree of connectivity with these areas has been
accounted for when relevant.

Table 4. The most recent population estimates for wolverines in Europe. Data has been estimated from a
range of sources. 2008-2011 data is drawn from Kaczensky et al. 2013. 2012-2106 data is from the latest
IUCN regional red list assessments. Data are presented on the level of the population

Most recent

. X Last estimate X IUCN Red List
Population Countries estimate
(2008-2011) Assessment;
(2012-2016)
Norway, Fluctuating,
Scandinavia Sweden 1065 800-1000 recently Vulnerable
decreasing
Finland Slowl
Karelian 165-175 200-250 _owy Endangered
increasing
Europe, 1000-1250 Stable Near Threatened
EU 600-800 Stable Near Threatened

1. IUCN Red List criteria in decreasing order of threat: Critically Endangered, Endangered, Vulnerable, Near Threatened, Least Concern
2. Europe: Numbers from Norway, Sweden and Finland, excluding Russia.
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5. TYPES OF LIVESTOCK INFLUENCED BY LARGE CARNIVORE
DEPREDATION

KEY FINDINGS

In continental Europe sheep are by far the livestock species most often associated with livestock
depredation by all large carnivores, with goats also vulnerable in the southern countries where they
are abundant.

In addition, bears and wolves infrequently kill horses and cattle, and bears damage beehives. Wolf
depredation on dogs is also common in some areas.

Depredation on semi-domestic reindeer is common in the Nordic countries.

Depredation occurs everywhere that domestic animals and carnivores occur together. However, the
extent of depredation and the species involved vary widely. The most basic factor leading to
vulnerability is the size ratio between large carnivore and livestock. Small livestock species / breeds (e.g.
sheep and goats) are vulnerable to being killed by more carnivore species than are large livestock
species / breeds (e.g. cattle, horses), and juveniles of all species / breeds are vulnerable to more
carnivores than are adults. In Europe this implies that cattle and horses are only normally predated by
bears and wolves (and it is mainly calves / foals which are killed, rarely adults). Adult sheep and goats
are therefore mainly also vulnerable to wolves and bears, with lynx and wolverines most often killing
lambs. Reindeer of all ages are vulnerable to wolves, lynx and wolverines, with bears mainly taking
calves only. Awareness of which carnivore species are present in an area is an important first step in
planning mitigation strategies for livestock, where it is also crucial to understand that different life
cycles stages of the livestock (i.e. birth, lactating, independent, mature) will have different
vulnerabilities. As a general rule, mitigation measures that protect against wolves and bears, will also
protect against lynx and wolverines. This implies that the cost of having more than one species of large
carnivore will not be additive.

Within the data on compensation that we obtained for this report the vast majority of cases were sheep,
with reindeer also common in Norway, Sweden and Finland only (Figure 1; Tables 5-8). For wolves 71%
of all cases were sheep, for bears 65% of all cases were sheep, for lynx 45% of all cases were sheep and
for wolverines 45% of all cases were sheep. We have therefore focused most of this report on these
livestock species, although all the advice and principles on mitigation will also apply to cattle, goats
and horses. The special case of depredation on semi-domestic reindeer is treated in section 9.

Bears are associated with some species-specific impacts. They are not infrequently associated with
damaging beehives, fruit trees, grass silo and stores of corn and other grain.
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Figure 1. The extent to which different types of livestock appear in compensation payments for different
European countries, 2012-2016. Data from wolves, bears, lynx and wolverines are pooled
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Table 5: Relative representation (%) of different livestock species in compensation payments for different
countries attributed to wolves (NA = data not available).

Netherlands 1

Estonia 97 - 2 1 = - -
Norway 97 - - - = 3 -
France 95 4 1 - - - -
Czech Republic 95 1 4 S = - -
Sweden 93 - 1 = 6 NA i,
Slovakia 92 2 6 = - - -
Denmark 86 - 14 = - - -
Slovenia 84 1 4 2 - - -
Germany 83 1 4 = - - 11
Lithuania 73 5 2 - = = 1
Italy (Apennines) 73 7 13 7 > - -
Croatia 69 18 7 1 4 - 1
Greece 55 35 1 1 - - 5
Portugal 40 3 19 8 - - 3
Finland 12 1 5 - - 81 -
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Table 6: Relative representation (%) of different livestock species in compensation payments for different
countries attributed to bears. (NA = data not available).

- - - - 2 - -

Norway 98
France 97 = > = > = = 3
Switzerland 76 2 1 = = = 7 14
Slovenia 7 = 2 = 21 - - 7
zech
poic 7 - o
Spain 62 6 3 2 - - - 27
Finland 52 = 1 = 1 = = 46
Sweden 31 1 1 = 1 NA = 66
Greece 25 5 25 2 = = = 43
Italy - Alps 2 = 2 3 = = 25 5
Estonia 3 = 1 = = = = 96
Croatia 3 - - - 1 - 33 62

Table 7: Relative representation (%) of different livestock species in compensation payments for different
countries attributed to Eurasian lynx. (NA = data not available).

I e K I

France 1
Sweden 99 1 - - = NA -
Switzerland 61 29 - - = = 1
Czech Republic 61 - 39 - = - -
Norway 46 = - - = 54 -
Germany 39 5 - - 5 - 51
Slovenia 38 - - = = - 63
Finland 5 = = = = 94 =
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Table 8: Relative representation (%) of different livestock species in compensation payments for different
countries attributed to wolverines

- - - - 46 -

Norway 54

Finland - - - - - 1 -
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5. SHEEP PRODUCTION IN EUROPE

KEY FINDINGS

Sheep production has been declining in Europe for decades. The declines have been greatest in
western Europe in the older EU members. There have been some increases in the newer EU members
which have increased the potential for conflicts in these countries.

These local increases have not offset the overall decline.

There are no obvious links between large carnivore presence and these declines. Rather the decline is
linked to wider socio-economic drivers associated with consumer preferences, producer motivation,
import and export regimes and agricultural policy.

Overall the numbers of sheep in Europe have declined from 130 million to 86 million between 1990
and 2017 (Figure 2). Sheep numbers are therefore currently at around the same level as cattle numbers
(beef and dairy) and much less than numbers of pigs (Table 9). However, this decline has not been the
same in all countries, and there is a great deal of variation in sheep density across Europe (Map 2).
Several countries have seen dramatic declines in numbers of sheep, while others have seen large
increases Figure 3). Sheep numbers have generally declined in long-term EU members like Belgium,
Germany, France, Italy, Netherlands, United Kingdom, Ireland, Greece, Spain and Portugal. Austria and
Denmark represent exceptions as sheep numbers have slightly increased. More recent EU members
like Cyprus, Sweden and Finland have also had increasing trends following EU entry. Many of the
countries from eastern Europe witnessed major declines in the early years of the post-communist
transition. In countries like Poland and Bulgaria this negative trend was not reversed, however in
countries like Latvia, Estonia, Slovakia, Czech Republic and Romania this initial decline was partially
reversed in recent years, especially following EU accession. EU membership also saw a rise in sheep
numbers in countries like Lithuania, Slovenia and Croatia which had never had significant numbers of
sheep. Non-EU countries have had variable trends, with numbers being more or less stable in Norway,
but declining in Switzerland.

The main driver of change appears to be linked major geo-political changes and EU agricultural policy.
None of these trends can be linked to large carnivores because of the timing (declines often began
before large carnivores returned) and the spatial patterns (declines have occurred in areas with no large
carnivores or in areas where carnivores have been a constant presence). Overall it would appear that
sheep farming is driven by changes in how subsidy is allocated between countries. It appears that
sheep farming has generally declined in the longer-term EU members and has increased in the newer
members, indicating that it has been used as a rural development tool in marginal areas and in new
members to ease the impacts of transition.

33




IPOL | Policy Department for Structural and Cohesion Policies

Table 9. Relative numbers of livestock of different species in European countries (in millions of head)

25 6.18 0.08 na

Belgium

Bulgaria 0.57 0.62 1.36 0.24
Czech Republic 1.34 1.48 0.22 0.03
Denmark 1.55 12.28 0.15 na
Germany 12.47 27.38 1.57 0.14
Estonia 0.25 0.27 0.1 na
Ireland 6.61 1.53 3.44 0.01
Greece 0.55 0.74 8.74 3.89
Spain 6.26 29.23 15.96 3.09
France 19 12.79 7.16 1.2
Croatia 0.46 1.16 0.62 0.08
Italy 6.31 8.48 7.28 1.03
Cyprus 0.06 0.35 na na
Latvia 0.41 0.34 0.11 0.01
Lithuania 0.69 0.66 0.16 0.01
Luxembourg 0.2 0.1 na na
Hungary 0.84 2.89 1.16 0.08
Malta 0.01 0.04 0.01 0
Netherlands 4.29 11.88 1.04 0.5
Austria 1.95 2.79 0.38 0.08
Poland 5.97 11.11 0.24 0.04
Portugal 1.64 2.15 2.07 0.35
Romania 2.05 4.71 9.88 1.48
Slovenia 0.49 0.27 0.12 0.04
Slovakia 0.45 0.59 0.37 0.04
Finland 0.89 1.2 0.16 0.01
Sweden 1.44 1.47 0.58 na
United Kingdom 9.81 4.54 23.82 0.1
Switzerland 1.56 1.44 0.34 0.08
Norway 0.85 1.7 1.1 0.3
Total 91.49 150.35 86.92 13.63
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Figure 2. Trends in sheep numbers in Europe 1990-2017
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Figure 3. Trends in sheep numbers in the European Union, plus Switzerland and Norway
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6. OVERLAP BETWEEN LARGE CARNIVORES AND SHEEP
PRODUCTION

KEY FINDINGS

On a broad scale there is a lot of overlap between large carnivores and sheep in Europe, however the
overlap varies massively between countries. This opens for the regional targeting of areas for
investment in livestock protection.

Of the 86 million sheep in Europe (EU28, plus Norway and Switzerland) about 60 million are present on
the continental mainland where large carnivores exist (58.5 million in EU, i.e. excluding Norway and
Switzerland). To illustrate the broad scale spatial overlap between large carnivores and sheep
production we overlaid the 2008 - 2011 maps of permanent large carnivore distribution with maps of
sheep numbers on the NUTS 2 level. If at least 5% of a NUTS 2 region overlapped with carnivore
presence we included the whole region as “exposed”. This does not imply that all these animals have
regular exposure to resident large carnivores because many of the NUTS 2 regions are very large. We
have also not taken into account habitat barriers like open water, highways, urban areas and
transportation infrastructure which may block carnivore movements. However, it does imply that many
sheep live in proximity to carnivore populations so that they may become exposed in the future if
carnivore populations expand or to the occasional presence of dispersing juvenile carnivores.

Overall, approximately 50% of the sheep in continental Europe are in a NUTS 2 region where 1 or more
species of large carnivore occur (Map 4 a,b,c,d). However, the results (Tables 10-13) show that there is
enormous variation between countries in the extent to which their national sheep herd is exposed to
large carnivores. In some countries like Romania, Bulgaria, Estonia, Latvia, Lithuania, Slovakia, Slovenia,
Finland, Sweden and Croatia virtually all of the national sheep herd is within a NUTS 2 region that
overlaps with at least 1, and most often 2 or 3, species of large carnivore. The large carnivores have also
had stable and long-term presence in these countries. In such areas the presence of large carnivores
can only be viewed as part of the normal environment within which sheep production occurs. In
contrast other countries such as France, Germany, Czech Republic, Spain, Portugal, Hungary and
Norway have only smaller proportions of their national herds exposed to large carnivores. These are
also countries where large carnivores have been returning after long absences.

Information like this shows how it is possible to take a detailed local scale look at risk. Such information
can be very important when planning how to use various economic and policy tools to minimise and
mitigate risk.
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Map 4. Overlap between areas of permanent presence of large carnivores and sheep density in Europe,
for (A) wolves, (B) brown bears, (C) Eurasian lynx, and (D) wolverines
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Table 10. Proportion of national sheep herd which overlaps with areas of wolf distribution. Only countries
on the continental mainland are included, and only countries where a given carnivore species are present
arelisted in a specific table. If at least 5% of a NUTS 2 region overlapped with areas of permanent carnivore
presence it was included in its entirety. Carnivore distribution data is taken from Chapron et al. 2014, and
therefore represents the situation up to 2011

(T Total number (?f.sheep in Proportion ?f nation?I hferd 1fhat overlaps
country (millions) with wolf distribution

Bulgaria 1.36 100
Estonia 0.1 100
Croatia 0.6 100
Latvia 0.11 100
Lithuania 0.16 100
Slovenia 0.1 100
Romania 9.9 100
Slovakia 0.37 87
Poland 0.24 82
Greece 8.7 65
Finland 0.16 64
Sweden 0.58 53
Italy 7.28 37
Switzerland 0.26 37
Portugal 2.1 37
Spain 16 23
France 7.1 17
Germany 1.6 9
Hungary 1.1 8
Norway 1.1 7
Czech Republic 0.22 1
Total 59.2 million 27.7 million (46%)
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Table 11. Proportion of national sheep herd which overlaps with areas of brown bear distribution. Only
countries on the continental mainland are included, and only countries where a given carnivore species
are present are listed in a specific table. If at least 5% of a NUTS 2 region overlapped with areas of
permanent carnivore presence it was included in its entirety. Carnivore distribution data is taken from
Chapron et al. 2014, and therefore represents the situation up to 2011

Total number of sheep in country Proportion of national herd that overlaps
(million) with bear distribution

Country

Estonia 0.1 100
Slovenia 0.1 100
Slovakia 0.37 100
Romania 9.9 100
Finland 0.26 88
Bulgaria 1.4 75
Croatia 0.62 61
Greece 8.7 49
Poland 0.24 40
Norway 1.1 31
France 7.1 27
Sweden 0.58 15
Spain 16 4
Italy 7.3 3
Total 53.7 million 19.6 million (36%)
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Table 12. Proportion of national sheep herd which overlaps with areas of Eurasian lynx distribution. Only
countries on the continental mainland are included, and only countries where a given carnivore species
are present are listed in a specific table. If at least 5% of a NUTS 2 region overlapped with areas of
permanent carnivore presence it was included in its entirety. Carnivore distribution data is taken from
Chapron et al. 2014, and therefore represents the situation up to 2011

Total number of sheep in country Proportion of national herd that overlaps

Country (million) with lynx distribution
Estonia 0.1 100
Croatia 0.62 100
Latvia 0.11 100
Lithuania 0.16 100
Slovenia 0.1 100
Sweden 0.58 100
Slovakia 0.37 100
Romania 9.9 100
Switzerland 0.26 95
Finland 0.16 93
Norway 1.1 69
Poland 0.24 63
Czech Republic 0.22 44
France 7.1 7
Total 21.1 million 13.8 million (65%)
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Table 13. Proportion of national sheep herd which overlaps with areas of wolverine distribution. Only
countries on the continental mainland are included, and only countries where a given carnivore species
are present are listed in a specific table. If at least 5% of a NUTS 2 region overlapped with areas of
permanent carnivore presence it was included in its entirety. Carnivore distribution data is taken from
Chapron et al. 2014, and therefore represents the situation up to 2011

Total number of sheep in country Proportion of national herd that overlaps with
Country - . Aoy
(million) wolverine distribution
Finland 0.16 64
Norway 1.1 56
Sweden 0.58 15
Total 1.9 million 0.8 million (43%)
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7. LARGE CARNIVORE IMPACT ON SHEEP AND OTHER
LIVESTOCK BASED ON COMPENSATION PAYMENTS

KEY FINDINGS

Compensation and depredation data was at least partly available from most EU countries, with the
exception of Poland, Romania, Spain, Bulgaria, and Austria, in addition to Norway and Switzerland.
These data are the best available proxy for the true impact of large carnivores on livestock, but may
variously over-, and under- estimate reality.

For the period 2012-2016 an annual average of 21,000 sheep were compensated as being killed by
large carnivores within the EU countries, of which 92% were attributed to wolves.

When included Norway and Switzerland, the total almost doubled to 39,000, but the proportion due
to wolves decreased to 56% because of the large numbers of sheep killed by lynx and wolverine in
Norway.

Portugal, Greece, Croatia, France, and Italy stand out as hot spots for wolf depredation. Between them,
these 5 countries represent 75% of all wolf depredations within our EU dataset. The high depredation
levels appear to be associated with countries that have either husbandry systems with unprotected
free-ranging livestock and / or low densities of wild prey.

Overall depredation losses are equivalent to around 0.05% of the over-wintering sheep stock on
mainland Europe.

We were able to obtain compensation data from most European countries (with the exception of
Austria, Spain, Bulgaria, Romania, Poland and parts of Italy in the EU) plus Switzerland and Norway
(Tables 14 - 17). The island states of Ireland, Cyprus, Malta and the United Kingdom don’t have large
carnivores — so we refer to the remaining EU countries (i.e. on mainland and with data available as the”
EU sample”). The average (2012-2016) annual total numbers of sheep compensated in the EU sample
were 19,935 for wolves, 1,215 for bears, 402 for lynx and 4 for wolverines. The figures would be 22,407
for wolves, 3920 for bears, 5,698 for lynx and 7,471 for wolverines when including Norway and
Switzerland. The difference between the EU sample and the total is mainly due to the fact that a very
large majority of sheep depredation in Europe occurs within Norway (7% for wolves, 54% for bears,
92% for lynx and 99% for wolverines).

The data demonstrate that there are clear differences in the extent to which different carnivores are
responsible for livestock depredation. Within the EU sample, wolves are associated with 92% of all cases
of compensated sheep depredation, with the other species responsible for 6% (bears), and 2% (lynx).
The figures change slightly when including the non-EU countries with wolves responsible for 56% of
compensated depredation and the other species for 10% (bears), 14% (lynx) and 19% (wolverines). The
difference is again because of the extent to which lynx and wolverines depredate sheep in Norway,
which is totally unique in a European context.

There are also clear differences between countries in the extent to which they are exposed to
depredation. Figure 4 shows the per capita depredation rate (i.e. the number of livestock killed per
large carnivore individual) by wolves, bears and lynx on small stock (sheep + goats). As previously
mentioned Norway stands out in a class of its own, which is even more pronounced when the small
size of their large carnivore populations are considered. This is because most sheep (with their lambs
of the year) are free-grazed in forested and alpine-tundra habitats, with very low levels of supervision.
This form of husbandry leads to maximal exposure to large carnivores and minimal protection. While
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this form of husbandry made sense during the mid-20™ century when large carnivores had been
virtually exterminated, it has been at the heart of 40 years of conflict once their populations began to
recover. Little has been done to change husbandry on a large scale such that the conflict has become
chronic. The husbandry form also explains why lynx and wolverines only really kill sheep in significant
numbers in Norway (Gervasi et al. 2014; Mattisson et al. 2014; Odden et al. 2014). A striking comparison
is that between Norway and Sweden. Per capita depredation rates in Norway and Sweden are 34 vs
0.85 for wolves, 20 vs 0.01 for bears, and 16 vs 0.1 for lynx indicating that Norwegian depredation rates
are more than 100 times higher. The key difference is that Swedish sheep are kept behind fences (often
electrified) while Norwegian sheep graze freely and unprotected.

The large numbers of sheep killed by wolves in France is also probably due in part to the same situation
with many unprotected free-ranging sheep in alpine pastures. Although the massive investment in
protection measures has eased losses in areas where wolves have become regular residents, the
ongoing expansion of wolves leads to a constant need to modify husbandry in new areas and resulting
time lags in mitigation implementation. Greece, Croatia, Italy and Portugal also compensate large
numbers of sheep following wolf attacks. These rates are probably due to a range of factors, that also
include husbandry, but are also associated with many areas that have low densities of wild ungulates
such that wolves have no alternative prey sources. There is also the potential problem that many of
the supposed “wolf” kills in the southern countries (not France) may be due to feral or free-ranging
dogs which are abundant, and where management authorities may simply pay for dog kills whenever
there is doubt about the identity of the depredator (Boitani et al. 2010; Ciucci & Boitani 1999).

What is also striking is the number of countries where depredation rates are very low, for example
below 5 small stock per wolf, or below 1 small stock per bear or lynx, in many countries, including some
which have substantial large carnivore populations. These examples indicate that the costs of having
large carnivores do not need to be high if livestock are kept in appropriate ways.

When considering the number of sheep (c. 31 million) present in the EU sample countries these levels
of depredation correspond to the annual killing of 0.06% (wolves), 0.004% (bears), 0.001% (lynx) and
an insignificant number (wolverines). These numbers are actually overestimates, because the sheep
numbers usually do not include lambs, and a very large proportion of the animals killed by carnivores
are lambs. However, it is important to bear in mind that the picture may be rather different locally
because individual herds or regions can be exposed to chronically high rates of depredation, or single
attacks with very large numbers of animals killed. On the other hand, many producers are not exposed
at all (see previous section). In a pan-European overview like this it is not possible to reveal this fine-
scale variation.
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Table 14. Number of livestock compensated per year (average for 2012-2016) attributed to wolves in

Europe

Country

France
Greece
Norway
Portugal
Croatia

Italy
(Apennines)

Estonia
Slovenia
Lithuania
Germany
Sweden
Slovakia

Switzerland
Italy (Alps)
Latvia
Finland
Czech Republic
Denmark
Netherlands
Total

Total EU,

7511

3450

2211

1967

1787

1739

767

548

499

427

374

368

261

222

149

95

21

10

1

22,407

19,935

370

2194

1510

477

173

49

38

4,837

4,833

Cattle

61

606

940

170

300

14
21
141
21
12

25

10

2,329

2,327

33

407

22

156

12

645

645

5 51
7 -
114 =
5 -
32 =
2 -
41 623
214 674
209 623

1. Excluding data from Austria, Poland, Spain, Bulgaria and Romania for all livestock species, and for Sweden for reindeer.
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Table 15. Number of livestock compensated per year (average for 2012-2016) attributed to brown bears
in Europe

: : : - - 179 -

Norway 2705 =
Slovenia 461 - 11 46 - 137 = - -
:;?:nc:es 311 i ) 1o ) . ) . -
Greece 150 28 145 256 11 - - - -
Finland 141 = 2 125 1 2 = 647 =
Italy - Alps 57 = 7 138 7 = = = 69
Sweden 30 1 1 64 - 1 = - -
P?'::LZ;S 22 2 1 10 1 - - . _
Switzerland 34 = - 3 - - = = 1
Estonia 6 - 3 187 - - - - =
Croatia 2 = - 19 - - - 2 10
Czech : ) ) . ) ) ) ) )
Republic
Total 3920 31 170 859 20 140 826 80
Total EU, 1215 31 170 859 20 140 647 80

1. Excluding data from Austria, Spain, Poland, Bulgaria and Romania for all livestock species, and for Sweden for reindeer.
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Table 16. Number of livestock compensated per year (average for 2012-2016) attributed to Eurasian lynx
in Europe

Norway 5296 6207

Sweden 145 1 1 - = - -
France 102 = - - = - -
Finland 32 - 2 678 2 1 3
Estonia 30 - 1 - = - -
Switzerland 19 9 - - - = 3
Czech Republic 16 - 10 - = - ;
Germany 5 = - - 1 = 6
Slovenia 1 = - - - = 1
Latvia 2 - - - o - -
Slovakia 1 - <1 = - - -
Lithuania 0 - - - = - -
Croatia 0 - - - o - -
Total 5646 12 14 6885 3 1 13
Total EU, 341 6 13 678 3 1 13

1. Excluding data from Austria, Spain, Poland, Bulgaria and Romania for all livestock species, and for Sweden for reindeer.

Table 17. Number of livestock compensated per year (average for 2012-2016) attributed to wolverines in
Europe

Norway 7467 6234

Sweden 2 - - - - -
Finland 2 - - 2766 - 2
Total 7471 9000 2
Total EU, 4 2766 2

1. Excluding data from Austria, Spain, Poland, Latvia, Bulgaria and Romania for all livestock species, and for Sweden for reindeer.
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Figure 4. Per capita depredation. Numbers of sheep and goats compensated per individual of wolf, brown
bear or Eurasian lynx.
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8. THE EFFECT OF LARGE CARNIVORES ON LIVESTOCK
PRODUCTION

KEY FINDINGS

In addition to direct mortality there are widespread claims that the presence of large carnivores causes
other negative effects on livestock behaviour and condition. However, there is currently no scientific
quantification of these secondary effects.

Adopting new protection measures can be challenging for many producers, especially in countries with
high labour costs.

There are also many other challenges facing livestock producers that must be considered when
determining how to implement protection measures.

Significant challenges will remain 