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Abstract Facilitating human–carnivore coexistence

depends on the biophysical environment but also on

social factors. Focusing on Central Romania, we

conducted 71 semi-structured interviews to explore

human–bear (Ursus arctos) coexistence. Qualitative

content and discourse analysis identified three socially

mediated thematic strands, which showed different ways in

which perceived interactions between people, bears and the

environment shape coexistence. The ‘‘landscape-bear

strand’’ described perceptions of the way in which the

landscape offers resources for the bear, while the

‘‘landscape-human strand’’ related to ways in which

humans experience the landscape. The ‘‘management

strand’’ related to the way bears was managed. All three

strands highlight both threats and opportunities for the

peaceful coexistence of people and bears. Management and

policy interventions could be improved by systematically

considering the possible effects of interventions on each of

the three strands shaping coexistence. Future research

should explore the relevance of the identified thematic

strands in other settings worldwide.
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INTRODUCTION

Where humans and large carnivores share the same land-

scape, there are inevitable conflicts. For example, humans

can experience attacks and predation on livestock, with

resultant economic impacts (Thirgood et al. 2005; Holmern

et al. 2007), and carnivore populations decline as a result of

persecution and growing human pressure on carnivore

habitat (Woodroffe 2000; Ripple et al. 2014). Therefore,

successful carnivore conservation depends not only on the

biophysical environment but also on understanding the

social factors that shape human–carnivore coexistence

(Treves and Karanth 2003). Importantly, human tolerance

towards carnivores is not only shaped by the experience of

damage (Hazzah et al. 2009; Dickman et al. 2014; Kansky

et al. 2014). Rather, it is constructed through a variety of

factors related to economic, aesthetic, ecological, cultural,

religious, and intrinsic values ascribed to carnivores (Zinn

et al. 2000; Dickman 2010). For example, traditional and

cultural differences between pastoralists and agricultural-

ists explain differences in tolerance towards lions in South

Africa (Gusset et al. 2008; Lagendijk and Gusset 2008).

Moreover, the political environment also can influence

human–carnivore interactions, for example, through the

implementation of top-down conservation management,

financial incentives, or legislation (Redpath et al. 2012),

which may clash with the priorities of rural populations

(Skogen et al. 2008; Majic et al. 2011).

To design effective tools that facilitate coexistence,

studies need to account for the complexity of social factors

that shape it (Dickman 2010). Despite an increasing

recognition of the need to integrate social science into

understanding the extent of human–carnivore conflicts

(Carter et al. 2012; Inskip et al. 2014), the majority of

studies to date have described conflicts or attitudes towards

carnivores, whereas fewer studies have focused on the

underlying drivers and impacts of conflict (Barua et al.

2013; Can et al. 2014; Madden and McQuinn 2014). In

Europe, such knowledge is particularly important because

Electronic supplementary material The online version of this
article (doi:10.1007/s13280-015-0760-7) contains supplementary
material, which is available to authorized users.

123
� Royal Swedish Academy of Sciences 2016

www.kva.se/en

Ambio 2016, 45:490–500

DOI 10.1007/s13280-015-0760-7

http://dx.doi.org/10.1007/s13280-015-0760-7
http://crossmark.crossref.org/dialog/?doi=10.1007/s13280-015-0760-7&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s13280-015-0760-7&amp;domain=pdf


recent expansions of brown bear (Ursus arctos) popula-

tions have caused increased conflicts (Enserink and Vogel

2006; Can et al. 2014), and illegal killing could undermine

the recovery of bear populations (Ciucci and Boitani 2008;

Kaczensky et al. 2011). To understand coexistence, regions

where humans and carnivores have successfully co-oc-

curred for a long time could provide particularly useful

case studies (Boitani 1995).

In this paper, we propose a new concept, namely that of

‘‘strands of coexistence’’. We define a strand of coexistence

as a socially mediated set of mechanisms by which human–

wildlife coexistence can be either facilitated or hindered.

Our approach was informed by a discourse-driven analysis.

With its explicit focus on local perceptions, discourse

analysis is suited to explore and reveal how perceptions of

coexistence are shaped by underlying factors of social

context, cultural patterns, beliefs, and values (Mattson and

Clark 2012; Bixler 2013). This type of analysis provided a

deeper understanding into people’s different perspectives

on coexistence than more deductive approaches, and as

such filled an important gap in the literature: As we detail

below, the concept of coexistence strands is grounded in

the perceptions of local people, and thus provides a means

of disentangling the subjective realities experienced by

people living with carnivores. We further show that each

strand provides a lens for examining different threats and

opportunities for the management of human–carnivore

coexistence. This, in turn, is likely to be of substantial

applied value for the development of locally relevant pol-

icy and management measures.

Our study focused on the foothills of the Carpathian

Mountains in Transylvania, Romania. Here, people and

bears have co-occurred for extended periods of time, and

the close proximity of forest, villages and farmland, as well

as the reliance of people on forest products (e.g. firewood),

provides ample opportunities for human–bear interactions.

Furthermore, traditional practices such as shepherding and

bee keeping are potential areas of conflict with bears (Ze-

drosser et al. 2001). We explored factors underlying peo-

ple’s perceptions of coexistence and, based on this,

identified three socially mediated strands of coexistence.

We discuss the relevance and heuristic value of these

thematic strands to guide future research and management.

MATERIALS AND METHODS

We primarily used an inductive approach to generate

insights on human–bear coexistence (see also Inskip et al.

2014), rather than a deductive approach to test specific

theories or hypotheses (Pratt 2009). We conducted 71

semi-structured, qualitative interviews to explore the social

factors mediating human–carnivore coexistence. All

interviews took place within 50 km of the town of Sigh-

işoara in Southern Transylvania. We aimed to interview

3–4 people per village in a total of 20 villages. We selected

the 10 villages with the highest and 10 with the lowest

perceived human–bear conflicts as indicated by previous

research (Dorresteijn et al. 2014) to ensure a broad range of

responses to perceived coexistence. People were asked

randomly in the street or in local shops if they were

interested in participating in the interview. In addition to

local people, we also purposefully interviewed shepherds,

foresters, and hunters. The themes covered by the interview

guide related to people’s experiences with bears, knowl-

edge and perceptions of living with bears, general attitudes

and values, and bear management (Appendix S1).

Although the interviews were guided, we allowed for dis-

cussions on unanticipated themes. All interviews were

conducted by a local Romanian and Hungarian speaker,

recorded, and later transcribed and translated into English.

We analysed the interview transcripts by first grouping

all interview participants into three groups regarding their

overall perception of human–bear coexistence (positive,

negative, neutral). For ease of communication, we only

show the results for people with positive or negative per-

ceptions. We applied qualitative content and discourse

analysis by coding the transcripts for themes using NVivo

10 (QSR International Pty ltd 2012). Content analysis was

conducted for directly reported themes, such as those

covered in the interview guide. To elucidate aspects of the

relationship between wildlife and locals that are not

immediately obvious from their interviews, the perspective

of discourse analysis was also applied to interrogate the

data for unprompted or underlying themes, as previously

applied in conservation biology (Gray et al. 2008; Bixler

2013). Coding cycles were iterative. Themes were

increasingly aggregated into higher levels of abstraction,

until all text was assigned to three distinct coexistence

strands. That is, thematic strands of coexistence emerged

from considering themes in the interview guide, but more

importantly, were coded inductively from listening to local

people’s experiences. As a result, they were directly rele-

vant to the day-to-day realities experienced by people

living with bears. Notably, each emerging coexistence

strand included both threats and opportunities for the

peaceful coexistence with bears. Rather than providing a

specific set of management recommendations, each strand

thus provides a lens through which interrelated sets of

challenges can be examined. This approach, in turn, offers

fresh, grounded perspectives on human–carnivore coexis-

tence that are (by definition) relevant to local people.

Following a sociological triangulation approach, we also

used quantitative questionnaires (n = 252; Appendix S2) to

complement our qualitative findings. These questionnaires

were useful to understand broad patterns of coexistence,
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but semi-structured interviews provided more nuanced

insights (Huntington 2000). For this reason, we draw pri-

marily on the qualitative interviews, but recognise the

merits of both tools. The specific results of the question-

naires and their implications are presented in Appendix S3.

RESULTS

The majority of respondents in the interviews had a posi-

tive perception of human–bear coexistence (n = 43; 61 %),

whereas 18 people (25 %) had a negative perception, and

10 people (14 %) were ambiguous. Three coexistence

strands emerged from iterative coding—a landscape–bear

coexistence strand, a landscape–human coexistence strand,

and a management coexistence strand. In different ways,

each of these showed how people’s attitudes towards dif-

ferent aspects of the landscape, bears, the human commu-

nity, and management supported or diminished the

willingness of local people to live with bears (Fig. 1).

Landscape-bear coexistence strand

The landscape–bear coexistence strand considered how

people viewed the relationship between bears and the

surrounding landscape, as well as people’s perceptions of

bear behaviour and ecology. Coexistence was supported by

people’s understandings of bear behaviour, and hindered

by concerns about inadequate bear habitat, deforestation,

and increasing bear populations (Table 1). The surrounding

landscape played an important role in people’s perception

of current and future coexistence. People with a positive

perception deemed forest size and food supply in the region

sufficient, while people with a negative perception deemed

it insufficient (Table 1, row a). Deforestation and land use

change were major concerns of both groups because they

expected an increase in future conflicts with increasing

disturbance to bear habitat (Table 1, row b).

The ‘‘peaceful’’ behaviour of bears and the relatively low

damage caused by bears compared to other species (e.g.

wolf, Canis lupus) were considered important for

Fig. 1 Conceptual framework showing three identified coexistence strands based on qualitative content and discourse analysis of 71 interviews.

A coexistence strand shows how ongoing interactions between elements of the ecological system and the social system shape people’s perception

on human–bear coexistence. Each coexistence strand provides a lens of analysis that can be used to identify threats and opportunities for peaceful

human–carnivore coexistence
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coexistence across respondents (Table 1, row c). The

importance of perceptions of bear behaviour to coexistence

was further expressed through the local belief of the exis-

tence of two types of bears, namely the primarily vegetarian

‘‘ant-eating bear’’ versus the ‘‘carnivorous bear’’ (Table 1,

row d). Coexistence with the ant-eating bear was perceived

to be unproblematic, whereas the carnivorous bear was

perceived as a dangerous animal. Despite the view of bears

being relatively harmless, the perceived increase in the bear

population was considered a problem for coexistence

(Table 1, row e). Several people mentioned that bears were

only present recently, and that they had either come from the

mountains or had been brought to the area from overpopu-

lated areas or for hunting purposes (Table 1, row e).

Landscape-human coexistence strand

The landscape–human coexistence strand related to expe-

riential, as well as cognitive and emotional aspects of

people’s relationships with the landscape (sensu Chiesura

and De Groot 2003). Active experiences with bears and

nature (including bear encounters) supported the formation

of knowledge and attitudes towards bears, and shaped

which non-use and use values (sensu Lindenmayer and

Fischer 2006, p. 162) were assigned to bears.

The perception of coexistence was especially positive for

people who had positive interactions with bears, while neg-

ative perceptions were related to higher livestock predation

and higher levels of perceived damage and danger by bears

(Fig. 2a). Interestingly, such perceived damages appeared to

have more influence on perceptions of coexistence than actual

conflict (Fig. 2a). In contrast, crop damage, indirect knowl-

edge of conflicts, and threats or attacks by bears, had little

effect on the perception of coexistence (Fig. 2a).

Education, family, and community members all played a

role in acquiring knowledge on how to live with bears, but

people with a positive perception mentioned more often

that they learned through experience (Fig. 2b). Attitudes

Table 1 Characterizing quotes for the themes within the landscape–bear coexistence strand. The respondents were grouped into two groups

based on their perception of coexistence (positive or negative). The number of people mentioning a given theme is reported and the percentage

within each group is given in parentheses. The ‘‘P’’ or ‘‘N’’ behind each quote indicates whether the person had a positive or negative perception

of coexistence. Capital letters refer to a given respondent’s ID code

Landscape–bear coexistence strand

Perception of

coexistence

Characterizing quotes

Positive

(n = 43)

Negative

(n = 18)

a. Bear resources 17 (40) 6 (33) So long as forests remain I don’t think something bad can happen, I don’t think the bear will

come down in the village (ALM4; P)

As long as it has food in the forest it won’t eat up the people’s potatoes or corn. Then it has no

reason to come into the village (SAC2; P)

We have only a few, small forests here! There’s no place for the bear to stay there (BLA3; N)

b. Land use change 17 (40) 4 (22) The deforestation. Because when you cut away the forests, they [the bears] come to the

villages, the more forests you cut away, the less space and silence they have (GRA1; P)

I’m thinking about deforestation. You destroy the bears’ habitat. It needs to adapt as well. It

can’t hide anymore; it gets more and more in contact with humans, its hunting area

disappears and that becomes a problem. This is how the bear may become a problem!

(MAL1; N)

c. Bear behaviour 21 (72) 14 (78) The bear is not an animal that attacks without being provoked (BLA1; P)

The shepherd was always saying: ‘‘Hey, the bear is coming, the bear is coming!’’ [I answered]:

‘‘Let it come, man! Let it come’’ When it comes, it takes [one/a few]… It’s not like the wolf!

A wolf, once it jumps into a compound, it kills 4–5–10 sheep, and then it takes one and

leaves! But the bear takes one under its arm and leaves (DEA1; N)

d. The anteater vs.

the carnivore

12 (28) 5 (28) There are only ant-eating bears. They don’t attack the sheep (MAL2; P)

Doesn’t matter what point of view we take on them: As long as they eat plants, there’s no

problem with them, but once it gets to taste meat, it’ll get aggressive (SAC1; N)

e. Bear population 25 (58) 12 (67) No, there aren’t ‘urgent’ problems—it’s just that they appear more and more often! (VAD3; P)

Because there are more of them, it attacks animals and man more often! (SAC4; N)

We have knowledge about the fact that bears have been brought here. There weren’t that many

bears in the past, by far (ALE1; P)

It has been brought here. And then it reproduced (VAL3; N)
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towards bears were especially positive for people with a

positive perception of coexistence (88 % positive attitude;

0 % negative attitude), compared to people with a negative

perception (19 % positive attitude; 28 % negative attitude).

Here, non-use values related to the socio-cultural impor-

tance people attached to bears and nature. Such non-use

values, including cultural, existence, and historical values,

were more often associated with bears than use values

across all respondents, although these values were more

prominent among people with a positive perception

(Fig. 2c). Deep and continuous relations between people

and nature seemed to be more important to support coex-

istence than financial incentives or other use values: ‘‘Well,

for us the bear is like our neighbour, (…) like the
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Fig. 2 Human–bear interactions, bear knowledge acquisition, and values ascribed to bears between two groups of respondents—those with a

generally positive perception (n = 43) of human–bear coexistence versus those with a generally negative perception (n = 18). a The difference

between actual conflicts, bear interactions, and perceived damage risks. The actual conflicts and bear observations were derived from direct

questions asked at the beginning of the interview (see Appendix S2), while perceived damage risk, other direct interactions, and indirect
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494 Ambio 2016, 45:490–500

123
� Royal Swedish Academy of Sciences 2016

www.kva.se/en

http://dx.doi.org/10.1007/s13280-015-0760-7
http://dx.doi.org/10.1007/s13280-015-0760-7


neighbour at home. There’s no difference between my

neighbour and the bear that comes every second evening.

We’re somehow used to it. (VID4)’’; ‘‘When you love

nature I don’t think that you need a lesson, necessarily, to

live with them (CIN3)’’; ‘‘You don’t want to see a dead

forest [without animals], right? It’s different when you see

a bird on a tree, a bear, a deer. That makes the difference!

You see life in nature! Dead nature is like a village without

inhabitants (LAS4)’’. Fear was one of the emergent themes

but was only mentioned by few respondents (afraid: n = 6;

not afraid n = 9), without large differences between the two

groups.

Management coexistence strand

The management coexistence strand was mediated by the

local institutional environment—that is, formal and infor-

mal rules and regulations that shape bear management.

Institutions for managing bears or the landscape influenced

perceptions of coexistence either positively or negatively.

The majority of people were dissatisfied with current bear

management, mainly due to a lack of concern for their

problems with bears, disinterest from the management

authorities, distrust towards them, lack of conflict mitiga-

tion, and perceived bad management (Table 2). The only

12 people who were satisfied with management believed

that the provision of supplemental or divisionary feeding

was enough to prevent conflict (Table 2, row c). However,

the majority of people believed that authorities and hunting

organisations failed to mitigate conflict by not feeding the

bears (enough), by not controlling the bear population, and

by not providing compensation after damage (Table 2,

rows i–k). Furthermore, six people expressed concerns

about trophy hunting, indicating that common people car-

ried the burden of living with bears so that hunting

organisations could earn money from trophy hunting

(Table 2, row l). Although the law and protection status

were perceived to aid coexistence by people with a positive

perception of coexistence, people with a negative percep-

tion viewed laws as artificial tools beyond their power or

influence, preventing them from taking care of problem

animals themselves (Table 2, rows g and m).

DISCUSSION

By mapping the perceptions underpinning people’s will-

ingness to coexist with bears, our study identified three

general strands that appear to influence the coexistence of

people and bears in Central Romania. Our qualitative dis-

course-driven approach (Bixler 2013) generated an under-

standing of the factors mediating coexistence from the

perspective of the rural population and enabled underlying

factors to be made explicit, including people’s perceptions

of management institutions, bear interactions with the

landscape, and human interactions with the landscape.

Arguably, such a perspective is particularly important to

inform conservation management and foster human–bear

coexistence. Moreover, by disentangling, aggregating and

conceptualizing social factors as (potentially generic)

strands, we provide a conceptual framework that may help

to better understand and facilitate human–carnivore coex-

istence worldwide.

Factors mediating coexistence in Southern

Transylvania

The two landscape-mediated coexistence strands showed

that cognitive factors and direct interactions were more

important in shaping people’s perception of coexistence

than affective factors. Cognitive factors refer to a variety of

perceptual factors (e.g. perceived risk of conflict, perceived

bear population growth), including values and attitudes

(Bruskotter et al. 2009), while affective factors include fear

or worry about bears and conflicts (Sjöberg 1998). Simi-

larly to other regions (Lescureux et al. 2011), people’s

perceptions about bears were mediated through direct

interactions with bears. The importance of direct interac-

tions was shown in themes such as ‘bear behaviour’ in the

landscape–bear strand (Table 1, row c). Here, it was

emphasized through reduced tolerance of people who had

experienced livestock predation, while people who had

positive interactions typically also had a positive percep-

tion of coexistence. Nevertheless, perceived risk of

human–bear conflicts influenced people’s perception of

coexistence more strongly than actual negative experi-

ences, which has also been observed elsewhere (Kaczensky

et al. 2004; Carter et al. 2012).

In contrast, affective factors such as fear or worry about

bears and conflict were rarely mentioned during the inter-

views. This suggests either a lower impact of affective

factors or may indicate that the effect of these factors was

explored less deeply during the interviews. This finding is

important because affective factors may be related to car-

nivore killing (Inskip et al. 2014), while in contrast, low

fear levels may facilitate tolerance (Roskaft et al. 2003).

Given the importance of affective factors elsewhere, we

believe it may be worthwhile to further investigate these in

our study region in the future.

The landscape–human coexistence strand also showed

that key social drivers of people’s perceptions of human–

bear coexistence were landscape-mediated attitudes and

non-use values (cultural, existence, historical), which were

constructed through the existence of active, deep links

between people and nature. These deep links are demon-

strated through narratives on long-term and evolving
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attachments to nature (see results section). These values

may be more important drivers of people’s perceptions

towards carnivores than perceived damage risks (Lagendijk

and Gusset 2008; Glikman et al. 2012; Dickman et al.

2014). Moreover, in intact social–ecological systems, cul-

tural tolerance to carnivores is not uncommon (Lagendijk

and Gusset 2008), which can reduce carnivore extinction

risk (Karanth et al. 2010). Coexistence with carnivores

over long periods of time thus may be facilitated through

maintaining genuine links to nature, thereby shaping the

emotional component of human culture to accept and adapt

to human–bear coexistence (Glikman et al. 2012).

People’s perceptions of environmental issues are partly

shaped by the degree to which people believe that they are

part of the natural environment (Schultz et al. 2004). The

landscape–human coexistence strand emphasizes the role of

the surrounding landscape, which serves as an interface for

people to experience the natural environment and its asso-

ciated values. Similarly, the landscape–bear strand supports

the role of the surrounding landscape as an interface. For

example, the land use change theme (Table 1, row b)

demonstrates how changes to the landscape influence

coexistence. The landscape thus provides a sense of place as

well as a daily arena for interaction, connection, and prox-

imity. How factors such as sense of place affect human–

carnivore coexistence could be an important domain for

further research (Williams and Stewart 1998).

Finally, the management coexistence strand underlined

the perceived gaps in current management and showed that

perceptions of (mis-)management could become a major

obstacle to coexistence. Consistent with the varying

responses to management in the questionnaire (Appendix

S3), strong negative opinions about current management did

not necessarily lead to a negative perception of coexistence.

For example, Table 2 rows h to m outline a range of themes

raised by those who were dissatisfied with current bear

management. However, these respondents did not neces-

sarily go on to have a negative perception of coexistence.

Nevertheless, people’s negative opinions on various aspects

of current bear management and the feeling of being treated

unfairly have the potential to erode the built-up tolerance

towards bears. For example, a perceived inadequate gover-

nance or a lack of support from the authorities can compel

people to retaliatory killing (Treves et al. 2002; Inskip et al.

2014)—poaching in Greece has been shown to be partly

motivated by a desire to defy the authorities (Bell et al.

2007). Investigating the management strand proved partic-

ularly useful to detect where people perceived mitigation as

necessary, which strategies were culturally accepted, and

whether current efforts were satisfactory. For example,

concerns were raised around an increasing bear population

and its control (Table 2, row k), rumours about ‘‘secret’’

carnivore introductions, and inequality over benefits and

disadvantages (Table 2, row i). These should be cleared up

with a high priority because they could reduce people’s

tolerance towards bears (Skogen et al. 2008).

Managing coexistence in Southern Transylvania

The coexistence strands identified in our research are of

direct practical use for informing and directing appropriate

management interventions in Transylvania. Each strand

signals both threats and opportunities for the maintenance

of human–carnivore coexistence. For example, the man-

agement coexistence strand showed that disagreements

between management bodies and local people may hinder

coexistence, but management interventions could avoid

such disagreements through better citizen participation.

Similarly, distrust and the feeling of disempowerment are

potential threats to coexistence. However, these can be

reduced by more actively including people in carnivore

management (Treves et al. 2006), and by developing more

effective conflict mitigation strategies (Can et al. 2014).

Although none of the interviewed respondents expressed

the wish to be directly involved in bear management,

several respondents to the questionnaires showed this

aspiration (Appendix S3). Co-management with local

people could further increase or maintain tolerance through

creating shared responsibilities and facilitating improved

relationships between authorities and local people (Treves

et al. 2006; Lagendijk and Gusset 2008).

Improved citizen participation could also have educa-

tional value. Education is a frequently recommended

management tool to reduce human–wildlife conflicts (e.g.

Treves and Karanth 2003; Spencer et al. 2007). Within the

human–landscape coexistence strand, education comes

second to experience as the most important way to acquire

knowledge about bears. Coexistence strands support edu-

cation as a coexistence management tool by revealing those

specific opportunities and challenges that educational pro-

grammes might focus on to increase tolerance towards

bears. For example, by looking through the landscape–bear

lens, targeting beliefs, such as the difference between ant-

eating bears and carnivorous bears, could foster more

positive representations of bears through which people may

feel less threatened (Zinn et al. 2000).

Finally, direct actions within the management coexis-

tence strand such as well-regulated options for local people

to react against certain ‘‘carnivorous’’ problem animals

through lethal control could help to increase citizen par-

ticipation and empower local people (Lescureux and Lin-

nell 2010; Majic et al. 2011). At the same time, non-lethal

interventions are often more effective in reducing livestock

predation (Bergstrom et al. 2014), and socially accepted
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methods like diversionary feeding need more attention.

Within the management coexistence strand, the anger

around compensation schemes may be harder to resolve

when they are governed by perceived ‘‘weak’’ institutions

(Ferraro and Kiss 2002) that favour an unfair distribution

of payments (Hemson et al. 2009). In our study region, the

management coexistence strand revealed that the disem-

powerment perceived by locals and the adversity towards

management bodies may fall upon bears and erode the rural

population’s tolerance. Hence, although compensation

payments or other financial benefits can aid conservation

(Dickman et al. 2011), they often do not improve tolerance

(Naughton-Treves et al. 2003; Hazzah et al. 2009).

Therefore, it could be worthwhile to explore other alter-

natives to manage human–carnivore conflicts such as bot-

tom-up community organized payments, for example,

contributions to a local livestock insurance programme

(Mishra et al. 2003).

Coexistence strands as a heuristic for understanding

human–wildlife coexistence

Our case study showed how coexistence strands can pro-

vide detailed information of factors mediating human–

carnivore coexistence, and provided insights into potential

intervention points for improved carnivore management.

More broadly, the concept of coexistence strands could

help to better understand human–wildlife coexistence.

Coexistence strands are grounded in local realities, and

thus could be a potentially powerful heuristic for decon-

structing the complexity of human–carnivore coexistence.

Furthermore, they are compatible with the concept of

‘‘social-ecological systems’’ because they emphasize the

integration of humans in nature (Folke 2006). Both

approaches recognise interactions among social and bio-

physical system components, and thus stimulate interdis-

ciplinary integration. For example, the landscape–human

coexistence strand presents coexistence as an outcome of

internal co-evolutionary processes that enabled locals to

experience nature through time.

The elicitation of coexistence strands should be seen as

a complementary approach to other, more quantitative

approaches seeking to shed light on human–carnivore

coexistence (e.g. Appendix S3; Ericsson and Heberlein

2003; Kaczensky et al. 2004; Carter et al. 2012; Kansky

et al. 2014). Notably, coexistence strands rely on four

components that are common to all places with human–

wildlife tensions: a wildlife component, a human compo-

nent, a physical space where the interaction takes place,

and the management of wildlife. Thus, the elicitation of

coexistence strands can lay the ground for future analysis

by directing social–ecological research towards these four

areas.

CONCLUSION

Facilitating human–carnivore coexistence is a conservation

goal worldwide. Our conceptual framework provides ways

to approach the complexity of coexistence, by collating

social factors under three coexistence strands. We believe

this conceptualisation may facilitate improved management

of carnivore coexistence by identifying specific factors that

facilitate or hinder coexistence, so that interventions can be

targeted accordingly. For Southern Transylvania, we advo-

cate for a more participatory approach to carnivore man-

agement. This approach should foster people’s connection to

their landscape, and provide transparency around manage-

ment interventions. More broadly, we believe that the gen-

eral concept of coexistence strands could be extended to

regions worldwide. Whereas the deconstruction of coexis-

tence may result in similar strands in many regions, the

identification of the social factors populating each strand

may differ between regions. Such an extension would allow

us to understand whether the specific factors acting under

each strand and their outcomes are transferable to other

regions and species. Thus, future research on human–car-

nivore coexistence could empirically populate coexistence

strands for different regions and species in order to better

understand how social–ecological factors shape human–

carnivore coexistence.
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Scharnhorststraße 1, 21335 Lüneburg, Germany.
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