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Abstract

Until recently, the diversity of human-wolves relationships and the associated conflicts have
mainly been explained through the various socio-cultural contexts. The agency of wolves,
notably their ability to adapt their behaviour to human practices, has been underestimated
and so the intrinsic dynamic dimension of the relationships.

Indeed, our surveys in several countries (Republic of Macedonia, Kyrgyzstan, France) showed
that radical changes in husbandry or hunting practices have led to modifications in the socio-
environmental context and the nature of human-wolf interactions, resulting in apparent
changes in wolves’ behaviours. These changes have often resulted in an increased
vulnerability of local people to wolf damages, a reduced acceptance for wolves and increasing
conflicts, even in countries where humans and wolves have continuously coexisted. Therefore,
the diversity of human-wolf relationships is not only the result of various socio-cultural
contexts but also emerges in diverse historical trajectories that engage both humans and
wolves in specific social and ecological contexts.

Considering wolves as active agents in the relationships appears necessary to understand
conflicts and adopt appropriate management strategies, not only based on damage
prevention but also implying direct pressure on wolves to make coexistence conceivable.

Keywords: Canis lupus, stakeholder perception, adaptation, dynamic relationships, historical
trajectories, animal agency, predator control
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Introduction

Humans and grey wolves (Canis lupus) have been sharing the same landscape, the same
habitats and even some similarities in their hunter’s way of life for a long time (Olsen 1985,
Clutton-Brock 1995). However, it is quite probable that the domestication of ungulate species
(cattle, sheep and goat), which started around 11,500 BC and spread across Eurasia through
the neolithisation process (Zeder 2008, Vigne et al. 2011, Zeder 2011) drove to keep wolves
at distance from human settlements (Clutton-Brock 1995, Sablin and Khlopachev 2002,
Verginelli et al. 2005).

From this period on, wolves became a potential threat for livestock. They appear as one of the
most conflictual species wherever they occur and overlap with herding activities. This conflict
has probably been responsible for motivating the past reduction in the number and
distribution of large carnivores worldwide (Mech 1995, Breitenmoser 1998, Kaczensky 1999).
Nowadays, in many countries, land abandonment, drastic changes in rural land use, and
conservation legislation, are leading to the recovery of large carnivores in multiple-use
landscapes (Linnell et al. 2001, Falcucci et al. 2007, Chapron et al. 2014) and accordingly many
conflicts are currently appearing or increasing in several countries (Skogen et al. 2008, Dressel
et al. 2015, Garde 2015, Mech 2017).

Some authors, considering large carnivore economic impacts at the national level and risks to
human safety being low, have been proposing that conflicts with large carnivores reflect the
long-term persistence of misconceptions and negative perceptions from earlier times (Clark
et al. 1996, Kellert et al. 1996, Fritts et al. 2003). On the one hand, however, economic impacts
vary according to the considered scale (Kaczensky 1999) and cannot be reduced to killed or
injured livestock. Wolf attacks do also influence livestock productivity, impair the breeder’s
selection process as well as the herd production and structure. In addition, wolf attacks also
imply additional working load, induced stress and psychological trauma for livestock breeders
and shepherds. On the other hand, several studies have shown that risks to human safety used
to exist in Europe and still exist in some developing countries (Rajpurohit 1999, Comincini et
al. 2002, Linnell et al. 2003, Loe and Rgskaft 2004, Moriceau 2007). Some recent cases, even
if rare, also implied wolves coming close to people and even mauling or killing people in North
America (McNay 2002, Grooms 2007, Butler et al. 2011, Mech 2017). Therefore, it appears
actual conflicts probably find their root in negative aspects of human-wolf relationships rather
than in misconceptions. It has also been suggested that prolonged sympatry can lead to a form
of coexistence where compromises are made by both species and conflicts are not perceived
as being so intense (Mech and Boitani 2003). Such dynamic and interactive vision is supported
by the ability of wolves to adapt their behaviour to the environment (Packard 2003, Peterson
and Ciucci 2003), including human activities and infrastructure (Ciucci et al. 1997, Theuerkauf
et al. 2003).

The impact wolves can have on humans has been addressed through studies about wolves in
history, mythology and narratives (see e.g. Lopez 1978, Bobbé 1998, Coleman 2004, Walker
2005), as well as sociological analysis of wolf impacts on human society (Mauz 2005, Skogen
et al. 2008, Doré 2010). In most social science studies, animals were generally considered as
passive objects. Their ability to influence or be influenced by human practices was rarely taken
into account (Brunois 2005). Yet, the existence of animal agency was already suggested in the
1950’s when J. Von Uexkiill assessed animals have their own world or Umwelt (1956). Progress
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in ethology, behavioural ecology and cognition drove to reconsider existence of animal
personalities (Dall and Griffith 2014) as well as animal ability to adapt their behaviour, facing
fast changing human-modified environments (Griffin et al. 2017). Canine cognition has been
object of numerous studies asserting their abilities in problem-solving (Miklési and Kubinyi
2016). Following anthropological perspectives in the relationship between nature and society
(Descola and Palsson 1996, Ellen and Katsuyoshi 1996) and in sociology of science (Latour
1993), animals have been increasingly recognized as actors and active agents able to influence
human social life (Ingold 2000, Brunois 2005, Lestel et al. 2005, Descola 2013). This recognition
has permitted the development of new interdisciplinary approaches to human-large carnivore
relationships spanning both scientific and local knowledge, thus revealing the influence large
carnivore behaviour can have on human perceptions and providing insights into the
interactive and dynamic character of human-wolf relationships (Lescureux 2006, Lescureux
and Linnell 2010, 2013).

If human-wolf relationships are dynamic and may be modified by alterations in either part of
the relationship, then social, economic and political transitions in human society should result
in changes to the human-wolf relationship. The rapid social changes like the ones which have
occurred in most eastern European and central Asian countries at the beginning of the 1990s
provided an opportunity to assess the dynamic and interactive nature of human-wolf
relationships. Indeed, social changes can have a direct impact on wolf ecology and behaviour
through the modification in hunting and livestock husbandry practices, for economic or
regulatory reasons. Rapid social changes also create a new ecological and socio-economical
context in which the human perception of wolves and their place will be affected, all the more
as ecology and behaviour of wolves are adapting to these transformations. In turn, the
changes in human perceptions of wolves will influence wolf hunting and livestock husbandry
practices. Similarly, the return of the wolves in countries from which they have been away for
decades should influence their behaviour since they are confronted with different ecological,
social and legal contexts. In addition, the return of the wolves will provoke changes in several
human practices, notably husbandry and hunting practices, which will in turn influence wolf
behaviour.

The comparison between three different countries which underwent either rapid social
changes through different processes (Kyrgyzstan and Republic of Macedonia), or had to deal
with the return of the wolves after decades of absence (France) allows us to explore how
different contexts have influenced the way human-wolf relationships changed along with
these different ecological and social dynamics. Thanks to a combination of historical,
geographic, ethnographic data as well as data on wolf damages, our analysis shows that
changing social and ecological contexts influence wolf behaviour and human-wolf
relationships in a dynamic way. Indeed, if the behaviour of one of the agents — human or wolf
— is modified, then this modification will directly alter the behaviour of the other agent and
this alteration will soon influence back the first agent. Therefore, it appears that wolves have
to be considered as active agents able to adapt their behaviours to human practices. We then
propose to take into account wolf ability to adapt when defining and implementing wolf
management strategies and conflict management strategies. If wolves are adapting their
behaviour to human practices, then it is probably possible to develop practices aiming at
changing wolf behaviour. Quite often, conflict management strategies have been focused only
on protecting livestock from wolves based on the assumption that human and livestock
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guarding dog (LGD) presence are sufficient to deter wolf attacks. They have not been directed
towards wolves in order to influence their behaviour towards livestock, dogs, and humans,
notably associating them with real danger.

From respected enemies to unwanted pests: Wolves in Kyrgyzstan®

At the time of the Russian revolution, Kyrgyzstan was mainly occupied by nomadic livestock
breeders and Russian colonists. After the restitution of colonists’ land to the Kyrgyz people in
1921-1922, a process of collectivisation and the creation of kolkhozes was initiated from 1925
to 1932, which was accompanied by the settlement of the nomads (Jacquesson 2004). The
systems of kolkhozes persisted until the collapse of USSR. Our investigations highlighted that
the institutional and economic crisis following this collapse had a strong impact on livestock
breeding and hunting activities, which were mainly dependent on the state (Lescureux 2006).

A reorganisation of livestock breeding and hunting activities

Sheep breeding was the agricultural activity most affected by this crisis. Before the transition,
all of the land was state property and most of the sheep (77%) were owned by the state and
collective farms (Van Veen 1995). At the beginning of the transition process, many flocks were
sold or sent to slaughter houses (Jacquesson 2004) and between 1992 and 2004, the number
of sheep was reduced to one-third in Kyrgyzstan as compared to that number before the
transition, followed by a slight increase after that year (FAO 2012). Private farms gradually
replaced collective and state farms (Giovarelli 1998). Intensive livestock farming has been
abandoned and changes in the distribution of livestock also occurred. Previously, part of the
livestock remained for months in high pastures above 3000m, called sirt, kept by salaried
shepherds, cut off from villages and sometimes supplied by helicopter. Now, villagers’
livestock tend to graze around the villages because of transhumance costs and the pastures
furthest away from the villages are less densely occupied than before (Jacquesson 2004).

The impact of post-soviet upheaval on hunting was quite strong. During the Soviet era, wolf
hunting was highly organized at the state level and subsidised. Wolves were considered as
pest animals and trapped, captured in dens, poisoned and hunted from planes or helicopters
in open areas (Bibikov et al. 1983). The economic and logistical means supporting this
intensive wolf hunting were no longer available after the collapse of the USSR. In Kyrgyzstan,
each kolkhoz used to have its professional hunters, and shepherds were also equipped with
rifles. Hunting was partly an economic activity providing meat, fat, and fur. As a consequence,
it is highly probable that the hunting pressure on wolves decreased after the independence of
Kyrgyzstan, as in other former Soviet countries (e.g. Belarus, cf. Sidorovich et al. 2003). In
addition, members of hunting associations dramatically decreased in Kyrgyzstan from 25900
in 1990 to 8617 in 2002 as a consequence of Russian emigration. Despite the existence of
knowledgeable wolf hunters in the villages and wolf bounty, local people have neither the
means nor the time to hunt wolves on a regular basis.

Perceived changes in behaviour of the wolves

During our ethnographic fieldwork in Kyrgyzstan, many informants reported that the wolves

have changed their behaviour since the fall of the USSR (Lescureux 2007). Not only wolves had

become more numerous, but they were also bolder and approached the villages. This drawing

closer of the predator was explained in two ways. Firstly, the partial abandonment of high

pastures and the regrouping of domestic animals around the villages in winter could drive
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wolves to approach the villages in order to find their prey. Secondly, hunting pressure on
wolves had decreased. Without rifles, shepherds were no longer able to frighten them.
Indeed, the overall presence of armed shepherds in the landscape was perceived as ensuring
that wolves had to withdraw back into areas with less human activities instead of coming
down to villages. As a consequence, villagers were hardly surprised that wolves were less
fearful and no longer hesitated to approach villages and even to attack flocks in broad daylight
(Lescureux 2006).

Wolves as one of the main threats to the capital of Kyrgyz villagers

In Kyrgyz villagers’ view of the world, there were no strong borders between the human world
and the animal world, and wolves were considered as intelligent, conscious and even useful
animals, removing carrion and killing sick ungulates. Kyrgyz villagers had a well-shaped view
on the fact wolves should not be eradicated since predators belonged to nature and were
regarded as having a sanitary role. The wolf was thus perceived as an alter ego engaged in
reciprocal relationships with humans (Lescureux 2006, 2007). However, Kyrgyzstan had to face
a hard and dramatic transition process. Many people complained about the economic
situation and all the advantages they lost with the collapse of the Soviet Union (cf. Anderson
and Pomfret 2000). With the loss of social security and very low pensions and salaries,
livestock became a vital form of capital and most villagers had a few sheep, one or two cows
and, sometimes, a few horses. Sheep were mainly kept as a form of capital, which could be
sold in case of inflexible expenses (school and university fees, hospitalization, etc.). Under
these conditions, villagers were always trying to increase the size of their flock. As a
consequence, when wolves attacked livestock, they were threatening villagers’ capital, who
had the feeling they could not effectively control wolves anymore. The actual lack of control
over wolves was viewed as a loss of reciprocity and a break-down in the balance of the human-
wolf relationship.

Changes in human practices in the context of the Kyrgyz transition to the market economy
have had a clear impact on human-wolf relationships. It has made livestock breeders more
vulnerable to wolf attacks and more prone to be highly affected by these attacks since each
domestic animal was more valuable than before. The view on the ecological and sanitary role
of the wolf was now contested and could be even more contested if this unbalanced
relationship persisted. For many villagers, wolves were no longer perceived as a respectable
“enemy” they had to regulate, but as an “invader”, preventing the increase of a herder’s
capital, and even threatening the future of pastoralism and economy in the country:

“Outside, yaks are eaten by wolves. So we have to keep them in enclosures, like sheep, like
horses. So you see neither horses, nor yaks, nor cows outside. So if we don’t eliminate the
wolves, what do we do with them? The state could give means. If not, where are we
going?” (Shepherd from Korgondu-Bulak, 12/2005)

Wolves as an additional threat to a highly weakened activity in the Republic of
Macedonia?

The collapse of Yugoslavia had a strong impact on livestock breeding and hunting activities.
However, the socio-economic context was quite different from Kyrgyzstan. Indeed, in
Yugoslavia, an economic and cultural policy of centralization as well as an accelerated
industrialization starting in the 1960’s led to an exodus from the countryside to towns and a
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concomitant decrease in the agricultural sector (Hadzivukovi¢ 1989). Shepherds also went to
work in other countries, like in Italy, where their knowledge was appreciated (Pardini and Nori
2011). The rural population growth rate started to be negative as early as the 1960s in
Yugoslavia. The proportion of the population living in rural areas in Macedonia dropped from
76.6% in 1950 to 27.7% in 2010 (FAO 2012) and Macedonia became mainly urban as early as
the 1970s. As a consequence, there has been a strong rural abandonment and a continuous
decrease of the rural population (FAO 2012).

A collapse of sheep breeding and a disorganisation of hunting

Sheep breeding in the Republic of Macedonia was quite different from the Kyrgyz one. Even
before transition, 90% of the sheep were privately owned even if state or collective farms
(Agro-Kombinat) had large flocks ranging between 1000 and 25000 sheep (MAFWE 2003).
Sheep breeding was highly affected by the transition process. The number of sheep was halved
between 1992 and 2006, notably because of a EU ban on the import of lamb meat from the
country following the outbreak of foot-and-mouth disease in 1996 (Dimitrievski and Ericson
2010). Moreover, between 1995 and 2007, the domestic consumption of lamb and mutton
meat decreased from 10.1kg to 3.3kg per household per year and the domestic consumption
of ewe milk and cheese decreased from 15,643 to 11,291 tons per year. According to livestock
breeders, the market for lamb meat was not stable and exposed them to economic risks when
they did not manage to sell their lamb in time. Subsequently, the low prices of meat, milk, and
wool combined with the high prices of fodder and concentrate feed, as well as the rising of
labour cost pushed the sheep breeders to reduce their flock size (Dimitrievski and Ericson
2010). Despite the fact that livestock breeding still remains a relatively important economic
activity in the country, accounting for 24% of the total agricultural output in the period 1995-
2007 (Dimitrievski and Ericson, 2010), livestock breeders are not numerous. Compared to
Kyrgyzstan, livestock breeding and especially sheep breeding appears to be a more
commercial (rather than subsistence) activity in northwestern Macedonia, focused on cheese
and lamb production in a highly seasonal manner.

The impact of the transition process on the organization of hunting was probably less dramatic
in former Yugoslavia than in Kyrgyzstan. Macedonia is divided into 249 hunting grounds and
apart from the state hunting grounds, an open competition was held in 2002 to award
concessions to the highest bidders (Petkovski et al. 2003). According to Petkovski (2003),
hunters were largely unsatisfied since they had to pay for expensive management plans when,
at the same time, the legal system did not ensure the punishment of poachers. Therefore,
many users were not paying their membership fees and poaching was considerably higher
than before independence (Republic of Macedonia became independent from Yugoslavia in
1991) as a result of the lack of an organised game warden service. A report from the Ministry
of Environment and Physical Planning (2003) also bemoaned the fact that, despite the
existence of hunting management plans and a Public enterprise for game wardens and hunting
inspections, poaching remained at a high level. Concerning the wolf, the number of wolves
reported as being killed has slowly increased since the 1960s and although there are no
statistics for the transition period between 1988-1992, it jumped from 200 wolves killed in
1987 to 460 in 1994 (Melovski and Godes 2002), showing that hunting pressure on wolves did
not decrease at that time period. Current harvests (2008-2010) have been between 108 and
188 wolves killed per year (Kaczensky et al. 2012).



Wolves as harmful and uncontrollable animals

Macedonian hunters and livestock breeders did not notice any major changes in wolf
behaviour after the collapse of Yugoslavia (Lescureux and Linnell 2013). However, in a difficult
context for Macedonian livestock breeders, wolves were perceived as harmful animals. The
way wolves were perceived was strongly influenced by their behaviour and the various
encounters between humans and wolves. Notably, interactions with wolves seem to be
particularly linked to livestock. Thus, even if wolves were hidden in the deep forest during the
day, they often approached humans when attacking sheep in night-time enclosures on
summer pastures. They could even come into the villages, notably to attack dogs in winter,
boldly crossing physical and symbolic borders that other predators never crossed (cf.
Lescureux and Linnell 2010). The fact that wolves often killed several sheep per attack
strengthened the negative perception and many interviewees considered that they enjoyed
killing. The reputation of the wolf for excessive killing was widespread and gave rise to some
idioms like “the wolf will kill 99 sheep and die at the hundredth” (Elsie 2001, Lescureux and
Linnell 2010). When the encounter was not linked to livestock, like when hunters encountered
wolves, it was often because the later were attacking dogs and thus initiating the interaction.
Not only were such hunting dogs highly valuable for hunters but hunters also noticed the
determination of the wolves when attacking dogs. The perceived voracity of wolves did not
seem to be limited to domestic animals. Interviewees also blamed them for damage to
populations of game animals. Contrary to the bears, to which they were often compared by
informants, they were perceived as a rather homogenous population and their harmful
characteristics were attributed to the entire species. Because of their perceived damage to
wild and domestic animals, and harmfulness to nature in general, wolves were described as
“unprofitable monsters” (Lescureux and Linnell 2010).

Not only were the wolves perceived as harmful animals for both livestock and game animals,
but they were also perceived as animals very difficult to control. Even if hunting wolves was
authorized and encouraged by the state, it was their behaviour and ecology which made them
difficult to hunt. Indeed, even though the informants regarded wolves as being territorial in
nature, they also reported that they were always on the move, following their prey or looking
for livestock, moving to pastures during the summer and to the vicinity of villages in winter.
Hard to localize, wolves were not possible to individualise due to their group living, and they
also beneficiated from a high reproductive rate. Permanent shepherding and LGDs seem to be
widely used in Macedonia (Kegi et al. 2008) and relatively efficient against wolves. However,
these mitigation measures were experienced as economic and time constraints by livestock
breeders, and they did not function effectively in all cases such as in cases of fog or when
wolves managed to slip past LGDs.

As a consequence, human relationships with wolves appeared to be rather unbalanced. On
the one hand, these animals often came to take several sheep at a time and their damage
could be relatively important at farm or regional levels. In addition, the repeated and fatal
intrusions of wolves into domestic space created the impression of an animal that was
disrespectful of borders and norms. On the other hand, it was difficult for humans to insure
any reciprocity with wolves. The difficulties inherent to wolf hunting in steep, forested
habitats hindered the effective implementation of the hunting right.



Redefining the place of the wolf in a changing socio-economic and environmental context

In Macedonia, sheep were not the main capital for most villagers, but rather the resource and
occupation of a few professional livestock breeders and their employees. Looking at the
results of our investigations, it appears that livestock breeders were mainly complaining about
the difficulties inherent to economic activities linked with the transition process and its impact
on livestock breeding. Their first complaint was often about the lack of access to markets.
There was a widespread view among livestock breeders that it was better before the collapse
of Yugoslavia, when the state bought cheese, meat, and wool, paid people to work on pastures
and even provided fertilizers. Extensive herding of sheep had become a marginal activity in
the country. Livestock breeders had the feeling they were marginalized and that they were
not given proper attention by the state, the politicians, or public opinion in general. As a
consequence, there was a complete lack of confidence in the future. Many livestock breeders
had the feeling that their activity was coming to an end, and that only the biggest and richest
livestock owners having access to subsidies and to the market would survive. As a striking
consequence of this downward economic situation, most breeders could not invest in or
develop their activity, as this man put it:

“But if we would have more sheep, we would have more expenses! In this situation, it
would be worse” (breeder from Dobri Dol, 10/2007).

The transition process was not just affecting livestock breeders economically. The ongoing
rural abandonment process and the crisis in livestock breeding were also affecting the
landscape around the villages as well as the social structures in the villages and in the
countryside. Therefore, the livestock breeders’ perceptions of their social and natural
environment were clearly impacted and also their concerns for the future of their occupation.
All the villages in the study area from the Shara Mountains were surrounded by fields and
orchards which were now mostly abandoned. As a consequence, there was a feeling that the
outskirts of the villages were becoming wild. Thus, pastures were suffering shrub
encroachment; fields were becoming pastures and for villagers, the former system of order
(village, orchard, field, pasture, forest) was being disrupted. The situation was very similar to
what Hochtl et al. (Hochtl et al. 2005) had observed in the southwestern Alps.

In this context, any further cost was a weight that could not be tolerated, and the wolf was
mainly considered as a burden adding to these costs. Such a cost may be direct, when the wolf
was attacking the flock and taking some sheep. However the cost may also be indirect, through
the obligation to keep LGDs, which was also taken into consideration by livestock breeders.
Indeed, even if fed with maize flour or old bread mixed with whey, there was a cost to maintain
LGDs (around 1€ per dog per day), especially when livestock breeders often had to keep
between 5 or more dogs per flock.

Wolves were perceived as bloodthirsty and pest animals, destroying livestock, preying upon
dogs and game animals. In the harsh economic and social context of rural Macedonia, wolves
were not perceived as the main threat to rural life, but were regarded as an additional threat,
which symbolized rural people loss of control over nature, and therefore had to be eliminated,
as wolves were absolutely usefulness for them.



France: The return of a protected carnivore in a pastoral landscape?

In Kyrgyzstan and Macedonia, the upheaval in the socio-economic context drove to changes
in_ human-wolf relationships, but the situation in France is quite different (Meuret et al.
2017). Indeed, the main change which occurred in human-wolf relationships was the return
of the wolves in the French Southern Alps in the 1990s, after decades of absence. This
return was officialised and greeted by the French naturalist’s magazine Terre Sauvage
(Peillon and Carbonne 1993). Under the Bern Convention and the Habitat’s Directive,
wolves in France were placed under strict protection. Meanwhile, despite the low number
of wolves in the 1990s (less than 15), livestock breeders quickly saw the number of killed
livestock increase. Wolves were coming back in territories where livestock breeding, and
notably sheep breeding, had developed in the absence of predators and following
environmental incentives and production choices at the farm level.

Vulnerable breeding systems

In France, following the reform of the Common Agricultural Policy (CAP) in Europe in 1992,
environmental public policies started to rely strongly on pastoral and agro-pastoral systems
to deal with landscape dynamics and wildlife habitat management plans (Alphandéry and
Billaud 1996). Restoration and conservation of summer pastures have been largely
entrusted to livestock breeders through five-year contracts, when the latter have been
encouraged by means of economic incentives to graze on encroached lands or woodlands
prone to wildfire (Léger et al. 1996). In the Natura 2000 management plan for the Alps,
livestock grazing had a central role to conserve the biodiversity of alpine meadows, exactly
where the wolf came back. Livestock breeders were then confronted with a paradox. On
the one side they were encouraged and even funded to redeploy grazing on encroached
lands, scrublands, forest edges and undergrowth. On the other side, they were urged to
protect themselves from wolves, for which it was easier to attack flocks in such landscapes.

The situation in the French Mediterranean region and Southern Alps also results from
production choices, where free-range livestock breeding systems are particularly exposed
and vulnerable to predation (Garde 2015). Firstly, almost half a million hectares are
scrublands or encroached woodlands (Garde et al. 2014). These areas provide cheap
resources for well-adapted livestock and ensure food security and economic robustness for
the breeding system (Hubert et al. 2014). In addition, the low snow-cover allows year-round
grazing, contrary to higher or up north places where livestock can graze outside only for 6-
8 months. The combination of scrublands or woody pastures with year-round grazing
makes these breeding systems particularly prone to wolf attacks, notably when considering
important topographic constraints.

Another constraint comes from the breeding system itself and production choices. In south-
eastern France, sheep production is dominated by sheepfold lambs production. Only empty
or pregnant ewes as well as she-lambs are grazing outside. As their food requirements are
limited, shepherds can practice close herding along daily grazing circuits and take them back
for the night in an enclosure or sheepfold. However, other breeding systems are producing
older lambs (“tardons”) where both ewes and their lambs are grazing throughout the
summer period. As suckling ewes and lambs requirements are higher, shepherds cannot
practice close herding and have to let them spread on pasture for longer time during the
day. Night enclosure becomes really constraining in that case. Yet, this breeding system is
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widespread in Alpes Maritimes, Var and Alpes de Haute Provence, regions with the most
frequent instances of wolf depredation in France.

A never-ending increase in livestock damage

From 1994 to 2004, the number of killed or deadly injured animals officially attributed to
wolves gradually grew to reach ca. 3000 per year. Less than 300 livestock protection
contracts were signed during this first period, but the number has been quadrupled
between 2004 and 20089. Livestock breeders have been able to employ shepherd assistants,
to buy LGDs and electric fences for night enclosures. Although the number of animal losses
reached 4000 in 2005, it decreased and stabilised around 3000 per year from 2006 to 2009%.
This trend let people assume that protection means were sufficient enough at least to
stabilise the situation, even in the case of well-established wolf packs. However, the next
seven years (2009-2016) came to contradict this assumption. Even though the number of
protected flocks grew from 796 to 2238, the number of killed or deadly injured animals has
tripled, up to 10000 per year, while the estimated number of wolves was only increased by
1.5. How can one explain these numbers? A possible explanation is wolf colonization of new
territories. Indeed, from 1993 to 2016, wolves have clearly expanded their distribution
(Duchamp et al. 2017). They now occupy the entire French Alps and have progressed
towards north-eastern France, south Massif Central and eastern Pyrenees. The mainland
French Departments with temporal of permanent wolf presence currently amount to 39
out of a total of 95. The hypothesis is that wolves colonize new territories, where livestock
breeders are not prepared to protect their flock, which are somehow naive prey for wolves.
However, the number of animal losses continues to grow even in the Alpes Maritimes
department, where wolves had arrived already in the 1990s, and the first seven
departments colonized by wolves still cumulate more than 90% of the losses in 2015. In
addition, about 90% of killed or deadly injured animals belong to protected flocks. These
results strongly question the efficiency of livestock protection measures.

Livestock protection measures showing their limits

For livestock breeders and shepherds, the situation is perceived as a loss of control despite
the money spent in various measures accompanying the return of the wolf and livestock
protection (more than 20 million € in 2015). Protection measures have been quickly
promoted and financed by the French State. Conceived and tested in US, Italy and Sweden
(Mech 1995), these measures have been based on three postulates:

First, additional human presence — even if not armed — is sufficient to keep wolves at
distance: The shepherd assistant. The shepherd assistant is highly valuable. His work
consists in helping the main shepherd in supplementary tasks linked with flock protection.
The working load has been evaluated around 200 hours per month in the case of a collective
sheep flock in @ summer pasture (Silhol et al. 2007) and 100 hours in the case of an
individual sheep or goat flock outside a summer pasture (Garde et al. 2007).

Second, an additional obstacle, more attentive and vigilant than humans, deters bold

wolves: The livestock guarding dog (LGD). After a century of absence in the central and

eastern part of France, LGDs have been introduced urgently in the French Alps and

Provence starting from the end of the 1990s. LGDs’ efficiency is highly variable according

to numerous parameters (landscape, breeding system, number of dogs, dog skills, size of

the wolf pack, wolf experience and skills, etc.). In addition, considering that the French Alps
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are among the most prominent touristic places in Europe, these conditions require from
the dogs to be at the same time highly reactive towards wolves and relatively indifferent
towards humans, who can be quite numerous (hikers, bikers, hunters, etc.) in and around
summer pastures. Therefore, LGDs are becoming a major concern in multi-use landscapes.
The number of complaints of people frightened or injured by LGDs is growing (Vincent
2011), while some livestock breeders have been brought before the court due to such
conflicting encounters. Mayors are more and more concerned to deal with what is
becoming a problem of public safety. In highly touristic places, some mayors have even
forbidden the use of LGDs on their territory.

Third, a flock regrouped and kept in a night enclosure under human and dog supervision is
attacked no more: The night pen. With large night pens with double enclosure close to LGDs
and attentive humans, night penning can be efficient, if feasible in the first place. However,
it does not come without heavy constraints. In hilly or mountainous areas, regular night
penning is not compatible with sustainable grazing resources management (Savini et al.
2014), prevention of soil erosion (Vincent 2011), and sheep health. Flock moves back and
forth the night pen can decrease grazing time 15 to 25%, notably during the summer heat.
In addition, night penning is actually put into question as it apparently drove wolves to
concentrate their attacks within the day.

Wolves adapting to human practices and presence

Considering the continuous and dramatic increase in killed livestock despite the large scale
adoption of protection measures, and also considering that these measures have proven to
be relatively efficient for a few years (2006-2009), we wonder whether wolves have learnt
to deal with these measures or not, and adapt their behaviour accordingly. Several
elements tend to support the ability of wolves to adapt their behaviour to damage
prevention methods. One striking fact is that wolves are actually transferring their attacks
on sheep flocks during the daytime, after having faced the difficulty to attack them in night
pens. In 2010, only 29% of livestock were killed during daytime, whereas in 2015, this
proportion has reached over 50%°. In addition, wolf attacks are increasing in plains and
valleys and some wolves do not hesitate to attack flocks very close to human settlements.

Apart from their damages on livestock, a recent survey in a village from Alpes de Hautes
Provence has investigated a case study focusing on a pack of wolves that showed aggressive
behaviour towards a teenager (Garde and Meuret 2017). During this survey, numerous
testimonies from livestock breeders or shepherds reported encounters with wolves
showing no fear of humans, and it appeared that several people had already met this pack
at distance but on the same place several times. In other words, under a strict protection
status, it seems that wolves tend to adapt their behaviour to different protection means.
Even under a strict protection status as in the Italian case, a high level of poaching
(Galaverni et al. 2016, Hindrikson et al. 2016) might act as if wolves were hunted. Once
wolves have crossed the border to France, the human pressure has strongly decreased on
them. However, one of the core constituents of livestock protection measures has always
been that human presence would deter wolf attacks on livestock. The crucial question,
then, is how long can wolves maintain their fear of humans under a strict protection status?
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Conclusions and management implications

Through these different examples we showed that human-wolf relationships are 1) highly
dependent on multiple contexts (e.g., socio-economic, cultural, political, ecological) and 2)
dynamic and prone to change in case of shifting contexts. In order to understand human-wolf
relationships, it is therefore necessary to grasp the broader context as well as its dynamic. In
the three countries, the observed developments have influenced human-wolf relationships in
two ways (Table 1). In Kyrgyzstan and Macedonia, the transition process has generated
multiple socio-economic and environmental trends, by which the place of the wolf has been
modified when compared to the previous periods under the USSR or the Yugoslavia regimes.
Such changes seem to have been beyond the scope and reach of most wolf management
strategies attempted so far, including communication or awareness and outreach campaigns.
Indeed, we do not believe in communication campaigns as an effective means to resolve
human-wolf conflicts. Based on our experience, these conflicts cannot be explained by so-
called lack of knowledge or persistence of misconceptions about wolves among local people.
Therefore, trying to act on knowledge and perceptions without changing the terms of human-
wolf relationships appears to be ineffective. Instead, it often seems to be instrumental to
directly address the human-wolf relationship itself. As Forbes (2009: 234) put it:

“IR]elationships are as fundamental as places and things. Conservationists made a
strategic error in assuming that our work is more a legal act than a cultural act, in
assuming that we can protect land from people through laws, as opposed to with people
through relationships”.

The transition processes in Kyrgyzstan clearly affected both livestock breeding and hunting
practices, then they influenced the human-wolf relationship, and consequently, they have
altered wolf behaviour, since wolves seem to have adapted to new practices. The situation is
quite different in France, where the return of the wolf has been the major change affecting
hunting and livestock breeding activities. While several damage prevention methods were
employed to protect flocks from wolves, the damages are still increasing and it seems that
wolves are adapting one way or another to the different barriers put between them and the
livestock. In addition, some wolves are showing bolder behaviour under human presence.

In the context of strict protection of the wolf in France or strong decrease of wolf hunting in
Kyrgyzstan, one could address the first postulate, on which protection measures have been
based, i.e., that additional human presence would be sufficient to keep wolves at distance.
Building on the concept of “landscape of fear” (cf. Laundré et al., 2010), which refers to
predation risk and any related anti-predator response, Oriol-Cotterill et al. (2015) have
conceptualized a “landscape of coexistence” for humans and large carnivores, maintained by
means of human-caused mortality risk for large carnivores, through which the latter would
act to avoid encounters with humans, for instance, by spatiotemporal partitioning of their
activities. However, the risk of human-caused mortality is close to zero under strict protection
(poaching excepted). So do wolves fear human presence in any case? Or do wolves fear
humans because there have been centuries of hunting regulations, or even persecution? What
can be the influence of long-term strict protection of the species on wolf fear of humans?

In the French Alps, there are numerous people sharing the landscape with wolves. Some are
hiking, some are biking, and others are mostly looking for birds or flowers. Most humans are
not a threat for wolves and it could well be that humans are less and less perceived as such by
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wolves. For the wolf, the reward for attacking a sheep flock is quite high: Easy and fat meat,
and no need to spend much time in searching, stalking and chasing prey. Comparatively, the
risks are quite low. Of course, from time to time, wolves are detected and pursued by a few
big dogs they can generally outrun, but they are neither injured nor killed in most of these
encounters.

Considering wolves as active agents would entail recognizing their ability to understand part
of the context and the other agents they are confronted with, and their ability to adjust their
behaviour to the context and to the agents. Livestock protection means are notably based on
the assumption that wolves are afraid of humans but wolf fear of humans may not be an
intrinsic or everlasting feature of wolf behavioural patterns. It is rather something that has to
be maintained through associating human presence with real risks of human-caused injuries
to wolves or human-caused mortality. We believe that the efficiency of most protection
means is, indeed, dependent on maintaining wolf fear of humans and that the combination of
lethal and non-lethal measures is probably the most efficient solution (Bangs et al. 2006).
Therefore, we suggest that wolf control through harassment, chasing and killing, should be
part of conflict management strategies and would reinforce the efficiency of livestock
protection through maintaining risks associated with approaching human settlements,
humans themselves, and livestock.

Some recent studies or reviews have questioned the positive effect of hunting on the decrease
of predation on livestock (Wielgus and Peebles 2014, Treves et al. 2016), even though there is
rather a lack of correctly designed studies on that topic (Allen et al. 2017) and the effect of
predator control will vary according to the wolf population numbers and distribution (Mech
2017). Yet, hunting could disrupt wolf social structures and potentially drive to an increase of
predation on livestock (Brainerd et al. 2008). Thus, Wielgus and Peebles (2014) reported a
positive correlation between the number of sheep depredated and the number of wolves
killed the previous year. However, their analysis has been contested in a replication (Poudyal
et al. 2016), according to whom the increase in sheep depredation would be a short-term
effect confined within the year when culling takes place, followed by a decrease of expected
cattle and sheep depredation in the next year, for each individual wolf removed within the
previous year. Other studies have shown the effective decrease of livestock depredation
following a full or partial wolf pack removal, notably if done quickly after depredation (Bradley
et al. 2015). As Treves et al. (2016) put it, predator control should not be “a shot in the dark”
and in order to be effective, it has to be correctly designed, implemented, and evaluated
according to the expected goal, i.e., maintaining distance with wolves, regulating the
population, applying zoning strategies, etc.

Notably, the context has to be taken seriously into account: The husbandry system, the
landscape, and of course the wolf control means and the way they will be implemented. To
be efficient, wolf control has to be targeted on individuals or packs known to attack livestock
in order to (1) eliminate “problem” wolves or packs and (2) to counter select bolder animals.
Such control has to be clearly associated with humans so that humans will be be associated
with injury/mortality risk by wolves. The creation of a wolf squad® (brigade loup) in 2015 by
the French Ministry of Environment is going into that direction. This squad can be quickly
operational on the field right after an attack on livestock and thus it can specifically target
wolves responsible for an attack within hours or days following the attack.
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Direct action on wolves responsible for attacks on livestock may somehow appear as an act of
reciprocity, which has been defined as a condition for coexistence between humans and large
carnivores (Lescureux 2006, Lescureux and Linnell 2010). Reciprocity implies that
management of conflicts between humans and wolves shall imply not only adaptation of
humans to wolf presence through livestock protection means, but also adaptation of wolves
to human presence and activities through maintaining pressure on wolves in order to keep a
distant relationship, when and where it would be necessary.
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Table 1. A synopsis of major socio-economic trends, main drivers of the human-wolf conflict, and core challenges and concerns across the three

countries studied

Kyrgyzstan

Republic of Macedonia, Shara Mountains

France, Southern Alps

Major socio-
economic
trends

Main drivers of
the human-wolf
conflict

Core challenges
and concerns

After the transition period (1992), livestock,
and sheep, especially, comprises a vital
form of capital for most villagers, which may
be used to cover of inflexible expenses
(school and university fees, hospitalization,
etc.).

The partial abandonment of high pastures
and the regrouping of domestic animals
around the villages in winter could drive
wolves to approach the villages.

e Although former perceptions of the wolf
reflected a reciprocal human-wolf
relationship and tolerance, lack of control
over wolves viewed as a loss of reciprocity
and a break-down in the balance of the
human-wolf relationship

e Wolf depredation endangering capital
deposited in the form of livestock; the
wolf portrayed as an “invader”.

Livestock breeders feeling marginalized and
not given proper attention by the state, the
politicians, or public opinion in general; lack
of confidence in the future and lack of
investment in one’s own activity.

Wolves often approached humans when
attacking sheep in night-time enclosures on
summer pastures; they could even come
into the villages to attack dogs in winter.

e Although not a main threat, wolves adding
to rural problems directly (i.e., through
depredation) or indirectly (e.g., through a
necessary investment in livestock guarding
dogs); symbolizing loss of control over
nature.

eWolves perceived as “voracious” and
thought to cross physical and symbolic
borders that other predators never did.

Livestock grazing was promoted (1992...) as
a central tool for conserving the biodiversity
of mountainous and Mediterranean
pastures (encroached lands or woodlands
prone to wildfire), breeders being
encouraged by means of economic
incentives through five-year contracts;

High and increasing level of damages on
livestock despite the generalized use of
protectives methods; landscape and
farming systems making livestock highly
vulnerable to wolf depredation.

e Damage prevention methods questioned:
Night enclosure highly constraining or
even non-feasible for breeders using
several fenced pastures at a time;
livestock guarding dogs conflicts with
other land uses, e.g., tourism; Human
presence not preventing wolves’ attacks,
even at daytime and close to villages.

e Considerable indications that wolves
rapidly adapting to human practices and
presence.
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This section is based on results from a 10-month ethnographic survey undertaken between
2003 and 2007 (Lescureux, 2007). Several villages from Naryn and Issyk-K&l regions were
investigated through participant observations and semi-directive interviews (n=91) using
snowball sampling, and focus was put on local ecological knowledge on animals in general and
wolves in particular.

This section is based on the results from seven months of fieldwork in Macedonia,
undertaken by the first author between 2007 and 2011, and focusing on local knowledge on
bears, wolves and lynxes as well as the use of livestock guarding dogs. The ethnographic survey
took place mainly in Shara Mountains in the northwestern part of the Republic of Macedonia.
Snowball sampling was used and 63 hunters and livestock breeders were interviewed in 33
villages.

3This section is based on regular field and technical work undertaken by L. Garde and M.
Meuret as well as analysis of official data on wolf damages on livestock (Direction régionale
de I'Environnement de I'Aménagement et du Logement Auvergne Rhone Alpes (DREAL-AURA
and Géoloup database, a database with restricted access directly depending from the French
Ministry for Environment).

“Data on wolf damages on livestock come from Direction régionale de I'Environnement de
I'Aménagement et du Logement Auvergne Rhone Alpes (DREAL-AURA) and from Géoloup
database, a database with restricted access directly depending from the French Ministry for
Environment. Raw data from GéolLoup database are accessed by Centre d’Etude et de
réalisation Pastorales Alpes Méditerranées (CERPAM). Analysis and comparison (protected vs.
non protected; daylight vs. night, etc.) have been undertaken by the authors.

>Analysis undertaken by CERPAM and based on the national database of Géoloup. Cf. note 1.

6Squad of support to livestock breeders against wolf attacks. Their mission is to participate to
livestock protection with defensive shots, to support the agents from the National Office for
Hunting and Wildlife management (ONCFS) in their actions to scare or remove wolves, and to
participate in documenting and evaluating wolf predation on livestock.

22



