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4. A systematic review of 76 peer-reviewed articles from 33 countries provides val-
uable insights into the complexities associated with these factors across different
contexts.

5. Collaboration among social actors is crucial for addressing cultural tensions,
increasing trust in state agencies and reaching agreements for coexistence
practices.

6. While material benefits (e.g. ecotourism, financial compensation) are often em-
phasised, relational and intrinsic values, emotions and meaningful personal expe-
riences play an even greater role in fostering coexistence.

7. Acknowledgment of positive predator attributes, mutual benefits, cultural sig-
nificance and deep human-wildlife connections may help shape perceptions of
predators in a culturally informed manner.

8. Further appropriate and respectful cross-cultural research that amplifies
Indigenous voices and knowledge is essential for understanding the nuances
of human-predator interactions across diverse socio-economic and ecological
contexts.
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1 | INTRODUCTION

Predators are at the top of food chains and play an important
ecological role in regulating the presence and abundance of many
species, both animals and plants. They are also reliable indicators
of biodiversity and ecosystem health and generate valuable op-
portunities for ecotourism (Estes, 1996; Ibarra & Martin, 2015;
Ohrens et al., 2021). In agricultural lands, predators can control
pests and species that can transmit diseases to livestock and
people (Roemer et al.,, 2009). Moreover, they often hold cul-
tural significance and influence beliefs across different societies
(Benavides & Ibarra, 2021; Dickman, 2010). Predators are often
focal species in conservation programmes as their decline and/or
local extinction can impact other wildlife abundance and richness
(Roemer et al., 2009). Carnivorous animals, including mammals
and raptors, may prey on livestock and may even pose direct harm
to humans (Graham et al., 2005). Livestock losses can dispropor-
tionately impact vulnerable and marginalised communities with
limited income alternatives (Gross et al.,, 2021). Consequently,
people may perceive predators as a threat, which can lead people
to act against conservation initiatives or even use lethal control
measures against these animals (Dickman, 2010).

Conservation planning and land use planning approaches
often separate human settlements from conservation reserves
dedicated to nature and wildlife (Frank & Glikman, 2019). Along
with increasing human population and land-use changes (includ-
ing increasing urbanisation), this approach has reinforced the idea
that wildlife may threaten human interests and vice versa (Gross
et al.,, 2021). It has also contributed to a perception of unac-
ceptable risks associated with living among predators (Blackwell
et al.,, 2016; Frank & Glikman, 2019). Moreover, it has oriented the
management of human-wildlife interactions through a conflict-
oriented lens, which has focused on minimising the direct negative
impact of wildlife on human interests (Artelle et al., 2024; Bhatia
et al,, 2020; Blackwell et al., 2016; Kansky et al., 2014). However,
this is under increasing scrutiny because it may reinforce the di-
vision between humans and nature, perpetuating the perception
that predators are detrimental to human well-being. This percep-
tion can bias conservation management and research towards
focusing on direct negative impacts over indirect positive interac-
tions (Bhatia et al., 2020; Pooley et al., 2020).

An alternative approach to the management of human-wildlife
interactions focuses on coexistence or tolerance and on promoting

9. Comprehensive management to improve human-predator relationships needs to
consider ecological contexts alongside the cultural norms and priorities of local
communities. This approach will enable legitimate, situated and long-term coex-

istence practices and solutions.

carnivores, interactions, raptors, social-ecological landscapes, tolerance

people and predators to co-adapt to shared landscapes in space
and over time (Carter & Linnell, 2016). The term coexistence began
appearing in the scientific literature in the late 1990s and early
2000s, as conservationists started acknowledging that ‘isolating
wildlife in protected areas’ was neither a sufficient nor sustainable
strategy for conservation (Sillero-Zubiri & Laurenson, 2001; Vaske
et al., 1995). Although ‘coexistence’ may not always be how diverse
Indigenous Peoples frame their relationships with nature, their
knowledge systems and values may align with sustainability and
conceive the importance of a well-established and holistic people-
nature wellness (De Gregorio et al., 2021; IPBES, 2024; Katti, 1995;
Pascual et al., 2023).

Many Indigenous worldviews embrace values-led ecosystem
management, where humans are deeply interconnected with the
earth and life, fostering enduring relationships that prioritise col-
laboration with nature over control (Artelle et al., 2018; Brondizio
et al., 2021; Menzies et al., 2024; Wooltorton et al., 2019). A striking
example in a predator context is the Arhuaco People of northern
Colombia, who follow the Law of Origin, a cultural system rooted
in establishing respectful and reciprocal relationships to ensure
the harmony and permanence of all living things (Pinto-Marroquin
etal., 2022). In this worldview, apex predators are guardians of ances-
tral knowledge and original stewards of the land. Similarly, in India,
predators are also seen as ancestors, deities and teachers, embody-
ing reciprocal and respectful relationships within shared landscapes
(Jolly et al., 2022). Such perspectives illustrate how Indigenous and
Traditional Ecological Knowledges can counterbalance dominant
conflict-oriented narratives, offering a deep understanding of pos-
itive, place-based human-wildlife interactions (Chetri et al., 2020;
Wilder et al., 2016).

When there is coexistence, humans and wildlife interact
and cope with moderate and manageable competition (Frank &
Glikman, 2019), which implies that coexistence does not entail the
absence of conflict (IUCN, 2023). Recent studies have criticised the
conflict-to-coexistence continuum, advocating for a more layered
assessment that recognises conflict as an integral part of human-
wildlife coexistence (Hill, 2021; Pooley et al., 2020). These studies
also acknowledge that human-predator relationships are not inher-
ently negative, emphasising the promotion of positive interactions
alongside preventive measures.

To shift from conflict to coexistence-oriented human-wild-
life management, there is a growing interest in understanding the
range of factors that influence human-predator interactions and
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how they affect people's attitude towards predators. In general,
there is a tendency to explore direct economic impact and tan-
gible factors (e.g. economic losses due to livestock predation or
gains from ecotourism) as the main drivers of attitudes (Kansky
et al., 2021). Nonetheless, a number of studies suggest that in-
tangible factors, such as values, emotions and meaningful ex-
periences, can be stronger predictors of coexistence (Ghasemi
et al., 2021; Jacobsen et al., 2021).

The impact of different factors on human-predator relations can
be influenced by a person's cultural heritage, normative values, worl-
dviews and ecological context (Carlson et al., 2020). Surprisingly, the
nuanced way in which different socio-ecological factors influence
coexistence across different cultures has been, to our knowledge,
scarcely addressed by existing reviews. We considered that there is
a compelling opportunity to conduct a literature review of academic
articles to test if social-ecological factors influence coexistence dif-
ferently depending on the context. We hypothesise that this litera-
ture review would reveal key research gaps and priorities for future
studies. We also hypothesise that cross-cultural approaches would
provide broader insights into positive human-predator relationships,
offering valuable guidance for environmental management practi-
tioners and policymakers. To address this hypothesis, we developed
the following research questions to guide our review:

1. How do

coexistence?

particular  social-ecological factors influence

2. What positive terms do people use to describe predators, and
what does this information reveal about the nuances of human-
predator relationships?

3. How can a cross-cultural approach enhance our understanding of

human-predator co-adaption in shared landscapes?

2 | METHODS

2.1 | Design of the literature review

We conducted a systematic literature review following Pullin and
Stewart (2006) and the Preferred Reporting Items for Systematic
Reviews (PRISMA) Statement (Page et al., 2021) to identify how
different social-ecological factors influence human coexistence
with predators and understand the contributions of cross-cultural
approaches. We included in this review all predators that may impact
human interests by preying on livestock or game animals, and those
that may pose a direct risk to human safety. The review was limited
to peer-reviewed articles in academic journals with an international
scope and restricted to the English language. We focused on
empirical research studies examining social-ecological factors using
methodologies from the social and ecological sciences. Review
articles that included data from studies included in our review were
discarded to avoid duplication. However, by examining the reference
lists of these review articles, we were able to identify additional
relevant publications.
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TABLE 1 Search terms used for literature review.

Coexistence Carnivore* Human

OR OR OR
Tolerance Raptor Farmer

OR OR OR

Attitude Birds of prey Landowner
OR OR OR
Perception AND Feline AND Hunter

OR OR OR
Acceptance Canine Indigenous™*
OR OR OR

Conflict Bear First Nations
OR OR

Livestock Predator

predation

*We refined the results using the following predator English names
eagle, cougar, mountain lion, tiger, lion, puma, coyote, hyena, vulpes,
wolf, dingo.

**Since one of our objectives is to explore how cross-cultural
knowledge can improve our understanding of coexistence, we
specifically searched for perspective articles authored by Indigenous
writers. However, we were unable to find any such articles.

2.2 | Data collection and screening—searching and
selecting articles

We used two interdisciplinary databases, the ISI Web of Science
(2023) and Scopus (2023), which include a wide range of indexed
journals. The search was finalised on 25th March 2023, covering
publication dates from the year 2000 to 2023, according to the
search terms listed in Table 1 and the selection criteria described
in Figure 1. Articles that focused solely on conflict management,
prevention or risk reduction were excluded, as numerous reviews
already explore factors associated with conflict or negative attitudes
(Digun-Aweto et al., 2020; Kansky et al., 2014).

We then screened the abstracts of the initial list of retrieved
papers (n=734) to narrow our search to studies relevant to our re-

search questions. Three selection criteria were used for this purpose:

1. Studies that involve terrestrial predators (raptors, carnivorous
mammals).

2. Studies that research human-predator relationships focusing on
coexistence rather than conflict management.

3. Studies that discuss factors associated with coexistence.

We further assessed the eligibility of the articles by applying the
same criteria to the full-text versions. A total of 76 eligible articles
were identified through this process.

2.3 | Data extraction and categorisation

We conducted data categorisation and thematic analysis on the 76
selected articles. To guide our search of social-ecological factors
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DATA ELIGIBILITY

Get full-text articles and examine their content using selection criteria.

1. Works with species of terrestrial predators (raptors, carnivorous mammals).

2. Studies of human-predator relationships focusing on tolerance and coexistence

rather than conflict management.

3. Discusses factors association to tolerance and coexistence

N=62
l¢—| Records included from reference lists
N=14
DATA ANALYSIS DATA ANALYSIS
Data extraction and categorisation. Analysis of themes and nuances.
Built databases of all the studies and Network visualisation of associated
the relevant information. Here we factors and the different ways they
synthesize the context, developed have been linked to tolerance
categories, and organised it into
tables and diagrams.
N=76 N=76

FIGURE 1 Literature review stages including the description of procedures, selection criteria and the number of articles (N) selected at

each stage.
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TABLE 2 Preliminary list of social-ecological factors related to coexistence.

Socio-ecological  Exposure (exposure)

Level of experience with predators and frequency of direct encounters or sightings. Exposure

factors depends on factors such as spatial proximity, predator population size, species visibility, time
spend outdoors and time living in a shared landscape

Value orientations (values) The cultural significance of native predators that is rooted in morals, cultural values, identity,
beliefs and the importance given to nature conservation. Values orientation can be highly
associated with social identity, ethnicity, place attachment and feelings of belonging

Knowledge (knowledge)

Understanding of native predators including their physical features, behaviours, ecological

role and cultural significance. Knowledge can be influenced by experience, personal interests
and education. In this study, we differentiate between scientific knowledge and Indigenous /
Traditional Ecological Knowledge

Perception of risk (risk)

Perceived probability of suffering harm or loss, which can result in social amplification or

reduction of risk. Lower perceived risk can result in reduced fear or concern about the potential
dangers of living with predators

Main economic activity
(activity)

Tangible factors (tangible)

Occupation or primary activity that sustains the household economically. For farmers and
hunters, this relates to how much the person or family depends on their livestock or game

Tangible factors include monetary benefits from coexisting with predators (from ecotourism,

private land conservation, compensations), and gain from ecological services (control of ungulates
and other herbivores, carcasses, diseases and plagues)

Intangible factors
(intangible)

Incentives (incentives)

Perceived non-monetary value, emotional connection, positive meaningful experiences,
appreciation of beauty and species aesthetics, pleasant feelings of awe and happiness

Economic support from government and other agencies to compensate loss or to reward

conservation efforts from landowners

Community collaboration

(collaboration) agencies

Gender (gender) Influence of gender
Education (education)

Age (age) Age of participants

within the articles, we created a preliminary list of factors related
to coexistence (Table 2), based on previous research that identified
them as potential influences on coexistence (Araneda et al., 2021;
Digun-Aweto et al.,, 2020; Dorresteijn et al, 2016; Kansky
et al., 2014; Marino et al., 2021).

For each publication selected for analysis, we collected the fol-
lowing relevant variables: (1) social-ecological factors included in the
studies (‘included’), and those found to be associated with human-
predator coexistence (‘associated’); (2) terms used by the authors to
frame human-predator coexistence (i.e. coexistence, tolerance, co-
habitation, positive interactions, acceptance and/or conviviality); (3)
positive attributes and terms used by study participants to refer to
predators (i.e. from direct quotes or authors' accounts of participant
remarks); (4) cross-cultural component (i.e. whether authors consid-
ered different perceptions and worldviews across different cultures
or ethnic groups); (5) human interest(s) identified as being affected
by predators (i.e. livestock/game species predation, human safety
and/or damage to infrastructure); (6) Predator species included in
the study; (7) social actors (e.g. farmers, hunters, tourist, community
leaders); (8) type of research methodology (e.g. quantitative, qual-
itative, mixed); (9) Country and main habitat where the study was
conducted; (10) inclusion of female participants.

To understand the relative importance of each social-ecological
factor (1), we calculated for each factor the percent ratio between
the number of studies that found the factor to be associated with

Cooperation among local social actor, institutional and community support and trust in state

Level of education of participants

coexistence and the number of studies that included that factor in
their analyses (association/inclusion ratio). To analyse the positive
attributes and terms used to refer to predators (7), we listed them,
recorded how many articles mentioned each term and categorised
them into themes using an inductive approach, that is identifying

patterns and categories directly from the data.

2.4 | Thematic analysis

After reviewing each publication and coding for social-ecological fac-
tors, we conducted a thematic analysis (Riger & Sigurvinsdottir, 2016)
to understand how each factor was found to be associated with
human-predator coexistence. This helped us identify the themes and
nuances linked to each social-ecological factor. To do this, we ana-
lysed participant's statements (quotes) when available and authors
understanding and impressions of their results within the ‘Results’
and ‘Discussion’ sections of each publication. The use of network
graphs allowed us to visualise connections among emerging themes
and identify patterns in the data. Moreover, we employed additional
graphic representations such as bar charts, pie charts and maps to
convey the data. The thematic analysis was conducted using NVivo
(Release 1.7). The network graphs were implemented using Miro
(available at: https://miro.com/), and other graphs were produced
using Excel (v. 16.0) and IBM SPSS Statistics (v. 28.0).
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FIGURE 2 Map of the world showing countries included in the review and the proportion of articles found per country. The full list of
countries included and number of papers can be found in Supporting Information S2.

3 | RESULTS

We selected 76 articles for thematic analysis (see list in Supporting
Information S1). Publications came from 33 different countries
(Figure 2), with the United States being the country with the
greatest number of studies (n=15), followed by India (n=8) and
South Africa (n=7), the rest of the countries had less than five
studies. The studies covered 22 species of terrestrial carnivores
and raptors from 5 different animal groups: 7 species of felines,
5 species of canines, 2 bear species, 6 species of raptors, and 2
species of hyenas. The most popular animal group studied was
felines, which was covered by 44% of the articles, followed by
canines in 22% of the articles, articles working with carnivore
assemblages were 13%. Full list of species can be found in
Supporting Information S2.

Most studies used a combination of terms to refer to human-
predators co-adapting to share landscapes, including ‘tolerance’
(used in 68 articles), ‘positive (relations/interactions/attitudes/emo-
tions)’ (n=65), ‘coexistence’ (1=55), ‘acceptance’ (n=42), ‘cohabita-
tion’ (n=10) and ‘conviviality’ (n=2). All studies were observational
(except for one experimental study) with a social (88%) or ethno-
graphic (11%) focus, and only one article including both social and
ecological methodologies. The type of analysis was either quantita-
tive (68%), qualitative (17%) or mixed (15%). Female participation in
the studies was 31% in average, 25 articles did not specify female
participation and 3 articles reported less than 5% participation of
women.

Social actorsinvolvedin the studies were farmers, hunters, citizens,
villagers, conservationists, ecotourism workers, students, Indigenous

peoples, community members, government officers and wildlife

ranchers. Approximately half of the studies (51%) were undertaken in
landscapes composed of a mosaic of protected, agricultural and urban
land, 37% in protected areas, 7% in agricultural land and 5% in urban
areas. Articles reported different human interests affected by shar-
ing territory with predators, and they were mostly losses of domestic
and game animals (93%), followed by human safety (66%), damage to
infrastructure (13%) and use for traditional medicine (1%). Only 28%
(n=21) of the studies used a cross-cultural approach. These articles
came from India (n=5), United States (n=3), South Africa (n=3), Nepal
(n=2), Bulgaria, Indonesia, Bangladesh, Tanzania, Ethiopia, Zimbabwe,

Canada and Colombia (n=1 per country).

3.1 | Positive predator attributes valued by
participants

We found positive references to predators in 46 articles (60%),
primarily in those including qualitative or mixed methods. Positive
references also appeared in quantitative studies where participants
were allowed to elaborate on the topics addressed. The article's
terms addressed 13 different species (Figure 3). From these, the
five species that were mentioned the most were the snow leopard
(Panthera pardus), wolf (Canis lupus), grizzly bear (Ursus arctos), tiger
(Panthera tigris) and lion (Panthera leo). The animal group with the
larger number of positive references were large felids (seven spe-
cies), followed by medium- to large-sized canids (three species), hy-
enas (two species) and bears (one species).

We organised the terms into four categories: ‘Desirable
Qualities and Symbolisms’, ‘Human-like Qualities’, ‘Complex
Skills and Traits’ and ‘Spiritual Attributes’. We grouped synonyms
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FIGURE 3 List of positive terms used for referring to different predator species represented in a frequency bar chart. The term
‘carnivores’ (brown) is used as a broad classification to refer to the group of predators as a collective rather than specific species.

together, such as ‘intelligent’ with ‘clever’ and ‘brave’ with ‘cou-
rageous’. Similarly, the term ‘cultural heritage’ also encompassed
references to carnivores as elements of the ‘natural heritage’,
evoking a sense of pride and belonging. The term ‘valuable’ ap-
peared most frequently, likely due to its broad range of inter-
pretations, including cultural, ecological, economic and intrinsic
contexts. ‘Beautiful’ was the second most common term, high-
lighting the aesthetic appreciation of animals. Overall, the positive
references in the articles reflect the diverse aspects people value

in coexisting with predators.

3.2 | Social-ecological factors associated with
coexistence

We maintained the 12 social-ecological factors associated with
human-predator coexistence (Table 2) and did not have to include any
new factors. With 95% confidence, the median of factors evaluated
per study was 5 [4.38, 5.62]. Authors used different methods to un-
derstand the social-ecological factors associated with human-preda-
tor coexistence. Quantitative methodologies were more commonly
used (67%) than qualitative (18%), and 15% used a mixture of both.

In Figure 4, social-ecological factors are ranked by their relative
importance (association/inclusion ratio). The most frequently stud-
ied factors were knowledge (n=68), tangible benefits (n=58) and
exposure (n=>58), followed by intangible benefits (n=56) and risk
perceptions (n=>53). These factors were associated with coexistence
in 69%-83% of the studies that included them. In contrast, collab-
oration, despite being examined in fewer studies (n=34), had the
highest relative importance (91%), with only three studies finding
no link to coexistence. Similarly, although education was considered
in just 25 studies, 76% of them identified it as a crucial factor for
coexistence.

Emerging themes associated with each social-ecological
factor are summarised in Figure 5 and further discussed in the
next section of this article. Example quotes of each theme can
be found in Supporting Information S3. We found that several
factors were highly interconnected in various ways. While we
present them separately in the figure, the next section groups
those that are most evidently linked to discuss how they inter-
act to promote human-predator coexistence. Most factors were
associated with coexistence in three to five different ways, but
age and education showed little variation in their relationship to

coexistence.
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FIGURE 4 Number of times social-ecological factors (X axis) were included and found to be associated with coexistence displayed in the
stacked bar chart (right axis) and relative importance (left axis) indicated as a percentage (association/inclusion ratio).

4 | DISCUSSION

Our results confirm that social-ecological factors can influence
coexistence in nuanced ways across different contexts. This is
a demonstration of how intertwined socio-cultural, political,
economic and ecological domains create complex social-ecological
systems (Bruskotter et al., 2015). Based on the relative importance
of each factor, we found that community collaborations, diverse
knowledge sources, exposure to predators, intangible benefits such
as meaningful experiences and value orientations were the five most
important contributors to coexistence. Although some factors were
more studied than others, it is not necessarily because they are more
relevant, but because they are more visible and accessible, which
makes them easier to evaluate.

4.1 | Positive attributes and terms used to refer to
predators

Our results reveal the positive aspects that people value about in-
teracting with predators relate mainly to desirable qualities and
symbolisms, human-like qualities, complex skills and traits, and spir-
itual attributes. Nonetheless, interactions with predators frequently
involve strong and complex feelings and people may have polarised
stands towards predator conservation (Lopes-Fernandes et al., 2016).
They may support conservation due to their feelings of admiration
and respect (for the predators' beauty, ecological role and cultural
significance) or disapprove of conservation based on fear and hos-
tile interactions (for the economic cost and potential harm to human
safety they enforce) (Anthony & Tarr, 2019). It is also common for a
person to hold neutral or ambivalent thoughts and an unclear posi-
tion regarding predators' conservation (Drouilly et al., 2021).

Analysing positive terms and their potentially negative interpre-
tations has shed light on the complex ways people relate to preda-
tors and how these perceptions align with broader worldviews and
value orientations. Although all reviewed articles were in English,
our data originated from diverse linguistic contexts, where subtleties
may be lost in translation, potentially influencing the interpretation
of these terms. For example, the term ‘powerful’ can be attributed
diverse meanings, evoking admiration in some individuals but fear
in others. Similarly, ‘intelligent’ and ‘adaptable’ are traits that gener-
ally command respect, yet farmers may find these very traits chal-
lenging when trying to protect their livestock. The term ‘valuable’ is
particularly intriguing; it often denotes worth in various contexts,
including traditional medicine, which can inadvertently encourage
poaching and complicate efforts at coexistence. While promoting
positive attributes may improve attitudes and behaviours, it is cru-
cial to consider these diverse interpretations to avoid unintended

negative consequences.

4.2 | Social-ecological factors
421 | Community collaborations

Collaboration among social actors was found to be very important for
building coexistence. This factor was the one with the highest rela-
tive importance, despite being included as a variable in fewer than
50% of the studies. Several studies that did not explicitly focus on this
factor nonetheless highlighted the importance of communication,
trust, participation and collaboration for coexistence (Dechner, 2021;
Dorresteijn et al., 2016). Effective collaboration, including democratic
governance and consultations to social actors, enhances manage-

ment solutions and their implementation (Chetri et al., 2020). Support
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1. Collaboration

1.3
(n=7)

1.2
(16)

1.1. Collaboration helps create
solutions adapted to local contexts
and facilitates community
resilience.

1.2. Actively including the
community in predator
management reduces distrust and
feeling of disempowerment.

1.3. Collaboration can foster
communal coping mechanisms and
help address cultural tensions.

5. Values
5.5
4
5.4 - 5.1
(8) (14)
5.3
9) 5.2

(13)

5.1. Eco-centric values and cultural
acceptance of predation.

5.2. Religious and spiritual values
influence tolerance.

5.3. Acceptance of wild predators
as right holders, intelligent beings,
and equals.

5.4. Reciprocal relationships, notion
of shared resources and habitats.
5.5. Influence of myths.

9. Age
9.2
(©)
9.1

(11)

9.1. Younger people are more
tolerant than older people.
9.2. Older people have more
favourable attitudes.

2. Exposure
2.5
(6) 21
12
2.4 iz
9)
2.2
2.3 (11)

1)

2.1. Exposure to predators
develops empathy, reduces fear
and creates positive meaningful
experiences.

2.2. Predators accepted as integral
inhabitants of a shared space.

2.3. People tolerate their presence
but have a 'not in my backyard
attitude’.

2.4. People are more tolerant when
they are less or haven't been
exposed to predators.

2.5. Those who have stayed for
longer within the shared landscape
are more knowledgeable and
tolerant.

6. Education

6.2
4)

6.1
(13)

6.1. Higher level of education is
associated with more tolerance.
6.2. Higher level of education
reduces fear.

10. Gender
10.4
10.3 (2)
(3)
10.2 10.1

®) (14)

10.1. Men tend to be more tolerant
than women and know more about
wildlife.

10.2. Gender differences related to

existing social and political barriers.

10.3. Men predominantly focus on
economic and ecological benefits,
and women in threats to personal
(and children) safety and hidden
costs.

10.4. 10.4.Women exhibiting
stronger pro-conservation attitudes
and a greater interest in learning
about the species.

3. Intangible

3.5

Q) 3.1

3.4 (9)
(6)

3.3 3.2

) (8)

3.1. Predator likeability is a
response to emotional dispositions
and cognitive processes.

3.2. Valuing the beauty of predators
and existence value.

3.3. Positive meaningful
experiences lead to less fear and
ultimately coexistence.

3.4. Intangible benefits have shown
to be stronger predictors of
tolerance than tangible factors

3.5. Predators are symbolic capital
providing a sense of pride and
feeling of belonging.

7. Risk

7.4

(5)
7.3 (5-;)
)

7.2
9)

7.1. Perceived risk influences
tolerance equally or even more
strongly that actual experiences
7.2. Personal control over risk and
higher confidence improves
coexistence.

7.3. People with less or no
experiences with predators don’t
understand or exacerbate the risk.
7.4. Risk perceptions are a product
of an underlying belief system
perpetuated by collective
experience.

11. Incentives

1.3
(2)
11.2
(©) 1141
)

11.1. Incentives need to be
complemented with integral
management measures adapted to
local realities.

11.2. Participation of social actors
in decision-making processes
concerning compensations is
crucial.

11.3. Transparency in
compensation programs can help
increasing trust and collaboration
among social actors.
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4. Knowledge

4.5
44 (3)
(8)
4.1
4.3 (23)
(8)
4.2

(7)

4.1. Increased literacy and
experience have a positive impact
on tolerance.

4.2. The impact of media and
rumours, and the need for well-
constructed educational
campaigns.

4.3. Predators as equals,
recognition of their intelligence,
consciousness/self and souls.
4.4. Predators recognized as
deities, ancestors, protectors and
enforcers of moral codes.

4.5. Indigenous peoples influence
non-Indigenous with coexistence
knowledge, values and traditional

practices.
8. Tangible
8.4
(12) 8.1
(16)
8.3

(14)

8.1. Predators are valued for their
various forms of financial value.
8.2. Predator tourism is an
important benefit for the
community, but sometimes only
few benefit from it.

8.3. Predators are valued for their
benefit to the environment and to
the local community.

8.4. Building tolerance is easier
with effective livestock
management and higher human
safety.

12. Activity

12:3
4)
121
122 9)
(6)

12.1. Various economic sources
increase tolerance.

12.2. Occupation can be a strong
predictor of tolerance.

12.3. More relative wealth
associates to greater tolerance.

FIGURE 5 Social-ecological factors and the nuanced interpretations (themes) provided by the authors. The size of each pie chart reflects
the factor's relative importance in the literature review conducted. Within each pie chart, themes are ordered by how often they were
mentioned, with the number of studies that have mentioned those themes indicated in brackets.
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from government, conservation agencies and community-based vigi-
lance is recommended to boost satisfaction and reduce vulnerability
(Boronyak et al., 2022; Cleary et al., 2021). Additionally, involving
local social actors in management processes and co-creating context-
specific strategies is advised to improve coexistence (Jacobsen
et al., 2021; Meena et al., 2021). Collaboration also includes provid-
ing emotional support and financial aid to cope with livestock losses
(Gebresenbet et al., 2018; Marino et al., 2021).

Building strong bonds and an environment of trust and empow-
erment among participants is crucial for effective collaboration.
This can be challenging in areas with a history of low trust due to
oppression, corruption or poverty (Dorresteijn et al., 2014). For ex-
ample, conspiracy theories often arise from distrust, such as claims
that state agencies are introducing predators into local areas. These
introduced predators are said to be more ‘domesticated’ or ‘extro-
verted’ compared to the shyer local predators (Dhee et al., 2019;
Ghosal et al., 2015). Establishing public trust in state agencies is
essential for shaping risk perceptions and acceptance of predator
populations (Cleary et al., 2021; Engel et al., 2016). Furthermore, col-
laboration can help bridge gaps between social groups with differing

views and address cultural tensions (Bongi et al., 2022).

4.2.2 | Exposure, tangible and intangible benefits

The way exposure to predators influenced coexistence was highly
variable across the publications. We found that some articles stated
that increased exposure promoted coexistence (Fort et al., 2018;
Gebresenbet et al., 2018; Ghosal et al., 2015), but other times it would
deteriorate positive relations with predators (Bruskotter et al., 2017;
Cleary et al., 2021). Cases where it would have a positive impact on
coexistence were usually where people were habituated to living
with predators and accepted the fact of living in a shared landscape
(Arbieu et al., 2020; Dorresteijn et al., 2014; Zuluaga et al., 2021). The
landscape provides a place for interactions, connections and prox-
imity to wildlife (Dorresteijn et al., 2016), and acceptance can often
be joined by a sense of pride and identification with predators, con-
sidering that they belong to the community, and therefore naturally
coexist (Meena et al., 2021). People accepting predation as part of the
reality of living close to nature consider that predators do not attack
intentionally, some stating that ‘they just take what they need’ (Dhee
et al.,, 2019; Gebresenbet et al., 2018). According to these views, the
trade-off of living in areas once inhabited by wildlife involves losing
livestock to predators (Leveridge et al., 2021).

Exposure to predators can lead to more opportunities for both
intangible and tangible benefits (Marino et al., 2021; Van Der Meer
& Dullemont, 2021). Unexpected encounters in the wilderness can
provide positive meaningful experiences and bring out emotions
like happiness, amazement, interest and excitement (Leveridge
et al.,, 2021; Marino et al., 2021). These experiences significantly
enhance coexistence by increasing empathy, especially among indi-
viduals with eco-centric values, pro-conservation beliefs or a strong

interest in understanding the species better (Ghasemi et al., 2021,

Jacobsen et al., 2021; Slagle et al., 2019; Young et al., 2015). Some
people also appreciated the aesthetic qualities of the species, which
often contribute to the appeal of large predators as charismatic
and flagship species in conservation programmes (Bowen-Jones &
Entwistle, 2002). In a symbolic realm, predators can be seen as pro-
tective spirits that safeguard the land and families, offering a sense
of security. In these cases, this belief is rooted in specific value ori-
entations derived from traditional ecological knowledge (Ghosal
et al., 2015; Jolly et al., 2022; Meena et al., 2021).

Intangible benefits were considered to predict coexistence more
effectively than tangible ones (N=6). It was considered that studying
beliefs and perceptions can better inform conservation efforts than
focusing solely on socio-economic variables, which could lead to mis-
leading results (Dechner, 2021; Jacobsen et al., 2021). We found that
tangible benefits were mostly associated with economic value through
predator tourism (Kusi et al., 2020; Ohrens et al., 2021; Van Der Meer
& Dullemont, 2021). Nonetheless, locals who do not benefit directly
from predator presence may oppose their conservation, making pred-
ator tourism an imperfect solution (Digun-Aweto et al., 2020; Ohrens
et al., 2021). Predator tourism may also lead to further commodifica-
tion of nature and wildlife, along with negative ecological impacts and
a disconnection from local cultural values and meanings (Toncheva
et al.,, 2021). A successful ecotourism model benefits conservation and
the community when it operates on a small scale with minimal eco-
logical impact and is locally initiated (Toncheva et al., 2021; Uduman
etal., 2021). Predators also provide economic value through subsistence
and trophy hunting, traditional medicine and occasionally as a source of
food or fur (Mashele et al., 2021; Thorn et al., 2015). Additionally, they
can be valued by the community for their role in removing pests, thieves
and intruders from the environment (Dechner, 2021).

In contrast, a few articles reported more positive attitudes from
people with less or no direct experiences with predators (Cleary
et al., 2021; Ohrens et al., 2021; Western et al., 2019). An example of
this would be urban populations being consistently more tolerant of
carnivores than rural populations are (Bruskotter et al., 2017). On the
same line, a few studies reported more tolerance in people believing
that a predator population was decreasing or absent, and preferring
species that were more cryptic and avoidant (Chetri et al., 2020). In fact,
the sentiment of tolerating them but ‘not in my backyard’ was highly re-
peated across the different studies (Parker et al., 2018; Zimmermann
et al., 2005). This underscores the need to minimise the chances of
human properties attracting predators by improving enclosures and
fences, removing livestock carcasses and implementing other preven-
tive measures (Marino et al., 2021). Nonetheless, it is important that
these preventive measures are complemented with the promotion of

positive experiences and perceptions (Bencin et al., 2016).
4.2.3 | Diverse knowledge, education and
value orientation

The high relative importance and the level of attention given to
knowledge and value orientations among the articles show how
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education, previous experiences, cultural beliefs and emotional affilia-
tions are increasingly becoming relevant for coexistence management
(Dechner, 2021). Several studies (N=23) referred to how increased
literacy in species' ecological role and complex behaviour fosters
coexistence and brings up awareness and social discussion on the
protection of species (Boronyak et al., 2022; Dechner, 2021; Meena
et al., 2021). Hunters were often knowledgeable about predators, and
interestingly, some even had a positive attitude towards coexistence
(Thorn et al., 2015), but some felt excluded from conservation efforts,
which can lead to illegal hunting and impairing coexistence (Bongi
et al., 2022). Some articles (N=17) emphasised the need to address
the impact of rumours and the media's role in accurate public infor-
mation; therefore, well-planned educational campaigns were highly
recommended (Arbieu et al., 2020; Carter et al., 2012). Nonetheless,
some researchers raised concerns about their limited effect on deeply
held beliefs and the fact that more knowledge does not always im-
prove attitudes and that more knowledge does not always mean more
positive attitudes (Slagle et al., 2012; Torres et al., 2020).

Eco-centric values among people were reported to help the
cultural acceptance of predators and livestock predation based on
an innate affiliation to all living things (Dechner, 2021). Predators
being equals, having distinctive personalities, souls and a shared
right to access resources are concepts highly related to the notion
of constructing reciprocal relationships derived from traditional
ecological knowledge (Ghosal et al., 2015). Coexistence is a result
of people accepting reciprocity and mutualism and attempting to
understand and empathise with predators (Toncheva et al., 2021).
A few cases reported retaliatory killing or survival hunting of prob-
lematic individuals, but always using a respectful ritual and a cer-
emonial burial (Gebresenbet et al., 2018; Leveridge et al., 2021).
Leveridge et al. (2021) reported that notions from traditional eco-
logical knowledge permeated non-Indigenous beliefs, fostering
greater tolerance. Their study suggested that this transfer occurred
organically among those with a stronger sense of belonging to na-
ture. Relational values towards wilderness aligned non-Indigenous
individuals with Indigenous perspectives on the spiritual and cul-
tural significance of predators, reinforcing the view of humans as
part of a shared world.

Other publications highlighted the contribution from Indigenous
and traditional ecological knowledge on coexistence (Gebresenbet
et al., 2018; Ghosal et al., 2015). We found that predators were
considered to embody a wide range of spiritual attributes that tran-
scend their animal form (McKay et al., 2018). Predators were valued
as deities, symbols of fertility, health, good fortune, compassion and
power (Chetri et al., 2020; Toncheva et al., 2021). They can also be
regarded as relatives with shared origins (Dhee et al., 2019; Jolly
et al., 2022). Thanks to this, predators would frequently become
representatives of family totems and local stories of the landscape
(Leveridge et al., 2021) where they would be recognised as wise pro-
tectors who would never harm the righteous (Ghosal et al., 2015).
This created a sense of control over negative outcomes of interac-
tions with predators, as respecting each other and the ecosystem,
avoiding being punished for wrong behaviour (Cleary et al., 2021).

BRIISH ¢ 11
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Religious and spiritual values varied between the local communi-
ties included in the different studies. From a religious point of view,
some believed that wild animals were part of God's creation, and so
had intrinsic importance (Kumar et al., 2019; Mashele et al., 2021).
Some even thought that to suffer a loss was good luck, and that the
gods never take an animal from those who cannot afford the loss
(Gebresenbet et al., 2018; Ghosal et al., 2015). Nonetheless, religion
and cultural beliefs need to be addressed with caution when used
to promote coexistence. It is not a long stretch to postulate that if
a predator is a symbol of protection, or a representation of God,
this could lead to poaching for body parts from the animal (Dhee
et al., 2019). While some species could be favoured by spiritual be-
liefs, while others may not be so lucky to fall into a positive category
(Mashele et al., 2021).

Only two articles mentioned the role of mythology and sym-
bolism in coexistence. Nonetheless, research from other disci-
plines highlight their significant role in shaping human experiences
and knowledge of landscapes and wildlife (Dayer et al., 2007;
Levin, 1959; Myers, 1997), warranting further discussion. In some
cultures, animals are revered as deities, granted mythological status
and venerated for their qualities through storytelling (Benavides &
Ibarra, 2021; Dhee et al., 2019). These stories serve as vital tools for
transmitting knowledge and moral lessons, shaping people's beliefs
and guiding their behaviours towards wildlife (Dayer et al., 2007).
In Western culture, the term ‘myth’ has been used dismissively to
describe fictional or unscientific discourse (Levin, 1959). However,
in other cultures, myths help people make sense of natural phenom-
ena, encode cultural values and transmit knowledge through lan-
guage and symbolism (Myers, 1997).

In our literature review, mythical predators included the snow
lion in Trans-Himalayan folklore and the weretiger in Indonesia, both
of which foster a sense of protection and deep connection between
local communities and large predators (Bhatia et al., 2021; McKay
et al., 2018). The snow lion, or seng ge, carries strong positive sym-
bolism, embodying fearlessness, pride, strength and sovereignty in
the animal world. It is often associated with courageous men and
believed to bring good fortune. Frequently mentioned in folk songs,
the snow lion contrasts with real carnivores like wolves and snow
leopards, which are also regarded as protective deities but are linked
to livestock predation. This distinction likely reinforces the snow
lion's overwhelmingly positive symbolism. Similarly, in Indonesia,
weretigers are believed to be reincarnations of people or embod-
iments of ancestors, serving as village protectors who watch over
their descendants. These mythological figures illustrate how cultural
narratives shape human perceptions of predators, reinforcing their

role as guardians rather than threats.
4.2.4 | Risk perceptions, economic incentives and
main economic activity

The significant impact of perceived risk on attitudes towards preda-
tors has been well documented (Carter et al., 2012). Often, people
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exacerbate the risks associated with living with predators, and this
perception can be reinforced through collective discourse. A common
theme in the literature is that people's sense of security affects how
much they value native predators, with those feeling secure more
likely to assign them higher intrinsic value (Amit & Jacobson, 2018).
This was also observed in reverse, with those who perceive greater
benefits from predators tending to view them as posing lower risks
(Mashele et al., 2021). In African countries, local communities often
share positive attitudes when they form partnerships with private
entities or the government to manage and protect wildlife and natu-
ral resources, while also benefiting financially (Parker et al., 2018).
Moreover, higher tolerance for predators is observed when govern-
ment support mitigates the negative impacts on human and livestock
safety (Van Der Meer & Dullemont, 2021).

While incentives are often highlighted as crucial for promoting
coexistence, they are most effective when part of a comprehensive
approach that includes social change initiatives (Meena et al., 2021).
Researchers emphasise the need for integrative participatory pro-
cesses involving local governance, education, preventive manage-
ment strategies and even a community-based livestock insurance
programme (Ohrens et al., 2021; Uduman et al., 2021). Criticisms
of incentive programmes include a lack of awareness among farm-
ers, discouragement due to the requirement for evidence of preda-
tor attacks (Young et al., 2015) and issues of trust and cooperation
(Anthony & Tarr, 2019). Fraudulent claims and misuse of compen-
sation schemes undermine these programmes, with some farmers
feeling that compensation payments do not adequately reflect
their emotional and time investment in livestock (Naughton-Treves
etal., 2003).

Main economic activity was poorly associated with coexis-
tence. Nonetheless, there still were a few studies that presented
it as a strong predictor of coexistence (N=6) under the argument
that people develop different professional cultures and beliefs
(Chetri et al., 2020; Naughton-Treves et al., 2003). In the case of
farmers, main economic activity also indicates how much people
depend on their livestock (Fort et al., 2018). The impact of losing
livestock to predators on the household economy and coexis-
tence may not be significant if farmers have other income sources
(Jacobsen et al., 2021). Farmers who have less relative wealth and
live in remote areas often have fewer opportunities to respond to
damages caused by predators, leading to reduced tolerance (Bencin
etal., 2016; Carter et al., 2012).

4.2.5 | Genderand age

In 14 studies, men were generally found to exhibit lower levels of
fear, greater ecological knowledge, more eco-centric views and a
higher interest in predators compared to women (Arroyo-Quiroz
et al,, 2017; Fort et al., 2018; McGovern & Kretser, 2015) However,
the reasons behind these patterns are complex and vary across
cultures. For example, there was one study claiming that women
expressed higher pro-conservation attitudes and greater interest in

learning about predators than men (Orazem et al., 2021). Women's
greater expression of fear may be linked to heightened vulnerability
due to increased workloads, economic hardship and concerns for
physical and psychological safety (Bhatia et al., 2021; Doubleday
& Rubino, 2021). Additionally, female perspectives were often
underrepresented in studies where discussions were dominated by
men, requiring significant encouragement for women to participate
(Doubleday & Rubino, 2021). Another possibility is that the
perception of men being more tolerant may be an artefact of the
generally small sample sizes of female participants (Page-Nicholson
etal., 2017).

Of the 14 studies examining age as a factor influencing coexis-
tence, 11 found that younger individuals were more tolerant, largely
attributing this to higher levels of education, which fosters greater
awareness and access to information (Hacker et al., 2021; Meena
etal., 2021). In contrast, three studies reported that older individuals
were more tolerant, linking this to their greater experience and lon-
ger time spent in rural areas (Bongi et al., 2022; Torres et al., 2020;
Uduman et al.,, 2021). As with gender, the role of age varies cross-
culturally (Bleidorn et al., 2016), and the studies reviewed here span
diverse cultural contexts. The fact that coexistence was sometimes
associated with youth and education, while in other cases with ex-
perience and rural life, underscores the complexity of these factors.
Rather than viewing gender and age as standalone contributors to
coexistence, these attributes must be understood within broader
social and demographic contexts, including economic situation, edu-
cation level, cultural gender norms, power dynamics and local envi-
ronmental histories. A more integral approach is needed to capture
the interplay between these elements and how they shape human-
wildlife relationships across different cultural landscapes.

4.3 | Study limitations

Firstly, the exclusive use of English search terms and English-
only written articles inherently excludes possible valuable stud-
ies published in other languages, limiting the comprehensiveness
of the review. The exclusion of grey literature, which can include
valuable insights and practical observations, may also exclude
important case studies and perspectives, particularly concern-
ing Indigenous cultures and traditional ways. Additionally, relying
on specific English words and common names for certain species
may have unintentionally overlooked less well-known species rel-
evant to human-predator coexistence and Indigenous viewpoints.
Secondly, the relatively small number of papers reviewed (n=76)
could be attributed to these limitations, as well as the stringent in-
clusion criteria focusing on authors who approach the topic from
a coexistence- rather than a conflict-oriented lens. Despite these
limitations, the in-depth literature review provides valuable insights
into the nuanced influence of social-ecological factors across dif-
ferent contexts, thereby contributing to a more comprehensive un-
derstanding of the social-ecological dynamics of human-predator

coexistence.
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4.4 | Gapsin knowledge and future research

Our review revealed biases and gaps in knowledge. Most studies
originated from Northern Hemisphere countries, particularly the
United States and Europe. Fewer than a third of the studies adopted a
cross-cultural approach, and only one incorporated interdisciplinary
methods that combined social and ecological sciences. Additionally,
the relatively small number of studies reinforces the dominance of
a conflict-oriented perspective, underscoring the need for more
research that promotes coexistence and explores positive human-
predator interactions.

Future research should address these gaps by focusing on the

following:

e Expanding geographic representation: Most studies in this review
originate from Northern Hemisphere countries, particularly the
United States, Italy and India. More research is needed in regions
where diverse cultures coexist with multiple predator species, es-
pecially where rural livelihoods are heavily dependent on agricul-
ture and livestock (Araneda et al., 2021; Canney et al., 2021).

e Cross-cultural and interdisciplinary research: Future research
should further explore how Indigenous and traditional world-
views and cultural legacies shape coexistence. Appropriate and
respectful collaborations with representatives from Indigenous
and Traditional Ecological Systems are crucial. These partnerships
must avoid extractive practices and imbalanced power dynam-
ics, instead fostering spaces that amplify Indigenous voices and
knowledge (Latulippe & Klenk, 2020). Additionally, interdisciplin-
ary methods also remain underutilised, and incorporating them
could provide a more integrated understanding of human-preda-
tor interactions.

e Comprehensive management: Our methodologies did not allow us
to determine the most effective combination of factors for foster-
ing coexistence. Future research should explore how these factors
interact across different contexts, integrating ecological condi-
tions with the cultural norms and priorities of local communities.
This approach will support the development of comprehensive,

situated and long-term coexistence practices and solutions.

4.5 | Recommendations based on current
knowledge

Our findings highlight that achieving successful human-predator
coexistence requires a deep understanding of the social-ecological
factors influencing these relationships. Each factor must be analysed
within its broader socio-cultural, political and economic context, as
their influence varies depending on the setting. Below, we outline

key recommendations to guide management efforts:

e Context-specific approaches: Practitioners must recognise that so-
cial-ecological factors behave differently depending on the con-
text and should tailor strategies accordingly.
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e Collaboration and trust-building: Effective coexistence requires
fostering collaboration among diverse social actors to address
cultural tensions, build trust in state agencies and develop locally
accepted agreements.

e Nurture values aligned with sustainability: Promote values that
support sustainability beyond material benefits. While financial
incentives like ecotourism and compensation are important, fos-
tering relational and intrinsic values, emotions and meaningful
personal experiences can play an even greater role in strengthen-
ing coexistence.

e Encouraging coexistence through education and knowledge exchange:
Implement well-designed educational campaigns to enhance lit-
eracy and promote coexistence. Integrate diverse knowledge
systems to broaden perspectives on positive human-predator
relationships and create spaces for dialogue and collaboration
between these systems to foster mutual learning and informed
decision-making.

e Embracing conflict in coexistence: Recognising conflict as an inher-
ent aspect of coexistence, rather than merely a problem to be
solved, is crucial. This perspective enables the acknowledgment
of mutual benefits, cultural significance and deep human-wildlife
connections. Focusing on these positive interactions may help
shape perceptions of predators in a culturally informed manner.
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Supporting Information section at the end of this article.
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