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Abstract

Understanding local communities’ emotions and attitudes toward large carni-
vores is crucial for promoting coexistence, yet few studies have examined how
emotions and perceptions shape these attitudes. We conducted interviews with
292 rural residents living in 30 villages around Golestan National Park, north-
eastern Iran. With Bayesian ordinal regression models, we assessed how fear,
happiness and pride, damage experiences, perceived ecotourism benefits, and
perceived population status influence local communities’ attitudes toward the
conservation of leopard, wolf, and brown bear. We found that happiness and
pride, along with the perception that carnivores provide ecotourism benefits,
substantially influenced attitudes. This pattern was consistent across species,
with generally high support for the conservation of all three species. Respon-
dents expressed fear of leopards and bears, and the perception of declining
populations increased support for their conservation. In contrast, perceiving a
high wolf population was associated with reduced positive attitudes. Further-
more, direct experiences of carnivore-related damage (e.g., livestock losses and
crop damage) were linked to general dislike of all three species, further dimin-
ishing positive attitudes. These findings highlight the importance of emotions
such as fear, happiness and pride, as well as perceptions of population status,
ecotourism benefits, and damage in shaping human-carnivore interactions.
Addressing these factors, particularly by mitigating fear of carnivores, in
decision-making processes could help offset the costs of living alongside these
animals, thereby enhancing positive attitudes and promoting coexistence with
large carnivores.
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1 | INTRODUCTION

We are living in an era of unprecedented biodiversity
loss, largely driven by the expansion of human activities
(Young et al., 2005). However, conservation success ulti-
mately depends on the behavior of local communities
who live and work in the landscapes. While conserving
biodiversity and its species is a priority for some social
groups (e.g., conservationists), for many, the primary
concerns are food security, livelihood, or societal needs.
These contrasting interests increasingly lead to conflicts
between conservation goals and other human interests
and have been formally defined as “Struggles that emerge
when the presence or behaviour of wildlife poses actual
or perceived, direct and recurring threats to human inter-
ests or needs, leading to disagreements between groups
of people and negative impacts on local communities and
or wildlife” (International Union for Conservation of
Nature and Natural Resources Species Survival Commis-
sion Human-Wildlife Conflict Task Force [IUCN SSC
HWCTF], 2020). A common form of human-wildlife con-
flict (hereafter referred to as human-wildlife interaction)
occurs when large carnivores (e.g., leopard, wolf, and
brown bear) prey on livestock or threaten human life
(Redpath et al.,, 2015; Treves & Bruskotter, 2014). In
response to livestock losses, livestock owners may kill or
injure problem carnivores (Badola et al.,, 2021; Soofi,
Qashgqaei, et al.,, 2022; Zimmermann et al., 2020). Such
incidents continue to pose significant challenges to conser-
vation efforts (Khorozyan et al., 2020; Nyhus et al., 2005;
Treves & Bruskotter, 2014). It is therefore crucial to miti-
gate their negative impacts on human livelihoods, well-
being, and conservation objectives (Redpath et al., 2013).
These situations typically arise when coexistence programs
aimed at reducing negative interactions between humans
and carnivores while ensuring the persistence of self-
sustaining large carnivore populations in human-
dominated landscapes (Chapron & Lopez-Bao, 2016), such
as compensation schemes, are either absent or ineffective
(Babrgir et al., 2017; Morehouse et al., 2020). Many studies
have focused on technical fixes for these human-carnivore
interactions (Khorozyan & Waltert, 2019). However,
humans are not only financially rational beings; other
socio-psychological factors, such as emotions (e.g., fear of
predators), can also influence their attitudes, defined as
the tendency to evaluate an object, concept, or action as
positive or negative, and their behavior (Ajzen &
Fishbein, 2000; St. John et al., 2010). The social context of
human-wildlife interaction is often shaped by emotions,
thoughts, and ultimately, human behavior (Castillo-
Huitrén et al.,, 2020). While focusing solely on attitudes is
insufficient for managing negative interactions, as it does
not provide holistic solutions (Heberlein, 2012), the

human dimensions of human-wildlife interaction, includ-
ing values, beliefs, and particularly emotions, have
received inadequate attention (Arbieu et al., 2024). This
aspect is often overlooked in conservation decision-
making because these factors have been mistakenly
regarded as obstacles to effective management (Arbieu
et al., 2024; Larson et al., 2016; Nelson et al., 2016). Evalu-
ating how local communities' emotions, beliefs, and
behaviors are influenced by their actual and perceived
interactions with wildlife (e.g., fear of being attacked by
predators) within their living spaces can help wildlife
managers and conservationists better understand and
enhance local communities’ tolerance of wildlife. Here, tol-
erance is defined as the ability and inclination of individ-
uals to absorb the extra potential or actual costs of living
with wildlife (Kansky et al, 2016; Manfredo &
Dayer, 2004). In this context, a recent study by Castillo-
Huitrén et al. (2020) found that the conservation status of
many wildlife species is closely tied to human emotions,
with mental reactions such as fear, experience, happiness,
and love influencing residents' attitudes and potentially
shaping tolerance toward predators (Hobson et al., 2023).
This underscores the relevance of emotions in emerging
conservation management strategies (Frank et al., 2019;
Jacobs & Vaske, 2019). Evaluating the emotions of local
communities who share the landscape with large carni-
vores can thus enhance our understanding of human-
carnivore interactions and help identify effective ways to
garner support for conservation efforts (Ehrhart
et al., 2022; Jacobs, 2012; Mech and Boitani, 2003).
Furthermore, emotions such as dislike and fear of
predators can be shaped by socio-psychological factors,
including perceptions (e.g., perceived population abun-
dance), beliefs, and negative experiences (e.g., livestock
predation by leopards and wolves, crop damage by bears)
with large carnivores (Castillo-Huitron et al., 2020;
Jacobsen et al., 2021; Moures-Nouri et al., 2023). Emo-
tions and cognitions may vary among individuals or
social groups, leading to differences in behavior
(Treves & Santiago-Avila, 2020). While large carnivores
such as wolves, bears, and leopards can cause damage to
property or pose threats to human life, potentially trigger-
ing anger and fear, these animals may also evoke positive
emotions such as happiness due to their values
(e.g., economic, cultural or pride-related) for local com-
munities (Castillo-Huitron et al, 2020; Eriksson
et al., 2015; Soofi et al., 2019). It is therefore crucial to
assess how socio-psychological factors influence local
community's attitudes toward large carnivores, especially
in contexts where compensation schemes are absent or
limited (Kansky et al., 2016; Redpath et al., 2017). Under-
standing how emotions and beliefs (i.e., what individuals
consider true about a person, object, or action) influence
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attitudes toward coexisting with large carnivores can
offer practical pathways for conservation and inform
decision-making processes (Arbieu et al., 2024; Treves &
Santiago—AVila, 2020). Coexistence refers to the sustain-
able sharing of landscapes and natural resources between
humans and wildlife, requiring cooperation and agree-
ment among different groups to effectively manage
human-wildlife interactions (International Union for
Conservation of Nature and Natural Resources
[TUCN], 2023). However, research on the human dimen-
sions of human-carnivore interactions remains limited,
particularly in areas where local communities coexist
with multiple large mammalian carnivores and may hold
varying attitudes and interactions toward each species
(Arbieu et al., 2024; Cheng et al., 2024).

Here, we focus on three iconic large mammalian carni-
vore species in Iran's first biosphere reserve, Golestan
National Park, including the Persian leopard (Panthera
pardus saxicolor Pocock, 1927, synonym P. p. tulliana
Valenciennes, 1856), the brown bear (Ursus arctos Lin-
naeus, 1758), and the gray wolf (Canis lupus Linnaeus,
1758). The Persian leopard is classified as an endangered
subspecies on the IUCN Red List (Ghoddousi &
Khorozyan, 2023), and recent IUCN assessments reported
a declining trend in global leopard populations (Soofi,
Qashqaei, et al., 2022; Stein et al., 2025). Negative interac-
tions between humans and large predators in Iran's pro-
tected areas and beyond have been frequently documented
(Babrgir et al., 2017; Ghoddousi et al., 2020; Khorozyan
et al., 2020; Meinecke et al., 2018; Soofi et al., 2019). These
interactions are primarily due to livestock predation and,
less commonly, threats to human life (Behdarvand &
Kaboli, 2015). Consequently, these carnivores are often
illegally killed or persecuted in retaliation (Nayeri
et al., 2022; Soofi, Qashqaei, et al., 2022). For example,
over the past decade, an average of 30 leopards has been
illegally killed annually across Iran, largely through shoot-
ings, persecution, precautionary killings, and road acci-
dents. A similar pattern has been observed for brown
bears, with an increasing trend in mortality due to these
human-related factors (Nayeri et al., 2022). In this study,
we examined how socio-psychological factors such as emo-
tions (e.g., fear, happiness and pride), perceived popula-
tion status, direct experiences of carnivore-related damage
(e.g., livestock losses and crop damage), and the perceived
benefits of these species for ecotourism interact with socio-
economic factors (e.g., income) to shape local community
attitudes toward large carnivores in Golestan National
Park. Using face-to-face interviews with residents around
the park, we tested the following three hypotheses:

1. Local communities’ attitudes toward the conservation
of large mammalian carnivores (i.e., Persian leopard,
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gray wolf, and brown bear) around Golestan National
Park, Iran, will be negatively influenced by their expe-
riences of damage caused by these species and by the
fear they evoke, with the intensity of perceived fear
varying across species.

2. The perceived population status of carnivores
(i.e., increasing or decreasing) in rural areas around
Golestan National Park will have varying effects on
local tolerance toward these species. Specifically, a
higher perceived leopard population trend is expected
to increase positive attitudes toward leopards, while it
may negatively reduce positive attitudes toward
wolves and bears.

3. Emotions such as happiness and pride, along with
perceived benefits from the presence of large carni-
vores (e.g., ecotourism opportunities) will positively
increase local communities’ support for the conserva-
tion of these species.

2 | METHODS

2.1 | Study area

We conducted our study in Iran's premier biosphere
reserve, Golestan National Park, designated in 1957
(Zehzad et al., 2002). The park is positioned in Golestan
Province, northeastern Iran, where the Hyrcanian tem-
perate and relict forests meet with steppe vegetation and
semi-arid habitats (Figure 1). Covering 91,895 hectares,
the park spans an elevation gradient ranging from 450 to
2411 m (Akhani, 2023). Golestan National Park hosts sev-
eral native large carnivores and herbivores, including the
globally endangered Persian leopard, gray wolf, brown
bear, urial (Ovis vignei Blyth, 1841), bezoar goat (Capra
aegagrus Erxleben, 1777), red deer (Cervus elaphus maral
Ogilby, 1840), and roe deer (Capreolus capreolus Lin-
naeus, 1758) (Ghoddousi et al., 2019; Soofi et al., 2017).
Surrounding villages are inhabited by diverse local com-
munities comprising several social groups. The northern
and northwestern areas are predominantly Turkmen,
while southern and southeastern villages are mainly
home to Turks, Kurds, Fars, Baluch, and Sistani commu-
nities. Agriculture, livestock husbandry, horticulture, and
ecotourism are the primary economic activities in the
region (Ghoddousi et al., 2017).

2.2 | Study design

We selected villages located near the park that are likely
to be more affected by large carnivores. Specifically, we
focused on the villages within a 5 km buffer zone from
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FIGURE 1 Map of the study area showing Golestan National Park and the surrounding villages where interview surveys were

conducted. The map also highlights the park’s two dominant vegetation communities: forest and steppe. IUCN denotes the International

Union for Nature Conservation.

the park boundary, as previous studies have indicated
that the range of large carnivores often extends up to
5 km from their home ranges (Ghoddousi et al., 2020).

2.3 | Measures
We conducted structured face-to-face interviews using a
questionnaire with Likert-scale items from April to
November 2022. The respondents included residents of
30 villages around Golestan National Park representing
diverse occupations such as livestock and crop farmers,
beekeepers, teachers, freelancers, and others (unspeci-
fied). Our survey team consisted of two experienced local
Iranian researchers. While Farsi is the official language
of Iran and familiar to all participants, 71% of the
interviews (n = 210) were conducted in the Turkman
language, and 29% (n = 82) in Farsi.

Prior to the main interviews, we conducted a pilot
study on a subset of the population (n =15) in the

studied villages. This allowed us to assess the suitability
of the questionnaire and estimate the duration of the
interviews (Young et al., 2018). With the assistance of
experienced park rangers and the research team, respon-
dents were informed either by phone or in person about
the study objectives. We emphasized that “participation
was entirely voluntary, anonymized, and used solely for
scientific purposes.” A brief statement in the question-
naire informed respondents of their right to stop the
interview or decline to answer further questions at any
point without any consequences. This study was con-
ducted under a permit (ethical clearance letter
no. 355135-81947/2022) issued by the Iranian Depart-
ment of Environment.

2.4 | Data collection

Park rangers and our research team played a key role in
introducing the study to community members, including
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households and village leaders. With informed consent,
interviews were conducted in participants’ homes. We
assessed how emotions and perceptions influence the
local community's attitudes toward each carnivore spe-
cies around Golestan National Park. Specifically, the
response variable was measured by asking: “when you
think about each large carnivore species, do you feel that
these carnivores should be protected (not be killed) regard-
less of the threats they may pose such as attacks on live-
stock and people?” To characterize respondents’
emotional reactions, we used a 5-point Likert-type scale
ranging from strongly disagree (1) to strongly agree
(5) (Ledén-Mantero et al., 2020).

The questionnaire was structured around several
dimensions as predictor variables, including social demo-
graphic (e.g., age, sex, culture, and ethnicity), emotions
(e.g., fear of carnivores, happiness and pride), cognition
(e.g., perceived population trend of the target species,
increasing, decreasing, and stable), and perceived bene-
fits of large carnivores for ecotourism (White et al., 2005).
These measures were applied for the three focal species:
Persian leopard, gray wolf, and brown bear (Supporting
Information S1).

2.5 | Statistical analyses

To examine our hypotheses, we ran the Bayesian ordinal
regression models (probit link) for each carnivore species
separately. Models were fitted using the “brms” R pack-
age (Birkner, 2017) in Stan (Stan Development Team,
2025) via R version 4.2.3 (R Core Team, 2022). This
modeling approach is increasingly applied in sociology,
psychology, and ecology (Biirkner, 2017; Biirkner &
Vuorre, 2019) and assumes the latent variable (i.e., the
error term, ¢) is normally distributed (Biirkner, 2017). In
ordinal models, the intercept varies across levels of the
grouping factor (e.g., ethnicity), resulting in multiple
intercepts known as thresholds, including the grouping fac-
tor. Accordingly, we included ethnic groups as a random
intercept to account for variability among different ethnic
groups (Biirkner & Vuorre, 2019). We used a weakly infor-
mative normal prior (mean p =0, standard deviation
6> = 5). For the group-level intercept (1|ethnic), we speci-
fied Student_t priors (=3, u=0, o =25)
(Biirkner, 2017). Posterior distributions were sampled using
the Markov-Chain Monte Carlo (MCMC) algorithm with
6000 iterations, including a 3000-iteration warmup, across
parallel chains (Biirkner & Vuorre, 2019). Models were first
run with a single covariate (linear effect) (Table 1), and
additional covariates were subsequently added. This proce-
dure was conducted separately for each carnivore species.
Model ranking was performed using leave-one-out cross-
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validation (LOO-CV; Vehtari et al., 2017). Coefficients were
considered to have a substantial effect when their credible
interval (CrI) did not cross zero and marginally substantial
and non-substantial otherwise (Benjamin et al., 2018; Soofi
et al., 2024). Finally, model fit was evaluated using poste-
rior predictive checks (Biirkner & Vuorre, 2019).

2.6 | Post hoc analyses

We first ran a Kruskal-Wallis test to assess overall differ-
ences in attitudes among cultural groups, which was sig-
nificant. To examine pairwise differences in attitude
scores between cultural groups, we conducted Dunn's test
with “Holm” correction to account for unbalanced sam-
ple sizes (Dinno, 2017).

3 | RESULTS

Overall, we interviewed 292 individuals (48 women and
244 men, 121 households) across five age groups (range
= 18-60 years) in 30 villages around Golestan National
Park. Participants were from various educational back-
grounds (i.e., illiterate = 55, primary school = 112, ele-
mentary school = 94, and academic = 31) with different
cultural groups (Turkmen = 210, Fars = 58, Kurd = 13,
Turk = 6, and Baluch = 5). Interviews lasted 30-40 min.
Support for carnivores' conservation varied by species
(Figure 2). Strong support was highest for leopards
(37.3% strongly agree, 47.3% agree). Bears received 46.2%
agreement, with 7.2% opposing. Wolves had the most
opposition (20.2% disagree) and the lowest strong sup-
port (17.8% strongly agree), though the majority still
supported their protection (Table S1). Approximately
56.5% of respondents reported experiencing property
damage (e.g., loss of livestock and crop damages) from
large carnivores, while 43.5% had no such experience.
Respondents reported the most damage from wolves
(90% agree and strongly agree) and bears (77%), and the
least from leopards (56%). Leopards were seen as most
beneficial for ecotourism (66% agree/strongly agree)
and generated the highest happiness and pride (77%),
while fear was moderate for all species (30%-35%
agree/strongly agree), showing mixed but informative
perceptions (Figure 2). Most respondents perceived
leopard (38%) populations as declining, while percep-
tions of bear (23%) and wolf (39.4%) populations were
mixed, with a large proportion indicating “don't know”
(Figure 3).

Posterior predictive checks indicated that observed
data fell within the simulated values of the models
(Figures S1, S5, and S6). Overall, we ran 15 Bayesian
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TABLE 1 Comparison of the three best-fitting Bayesian cumulative (“probit”) ordinal models for the brown bear, Persian leopard, and
gray wolf. elpd_diff is the difference in expected log pointwise predictive density (ELPD) between two models, with se_diff indicating its
standard error. elpd_loo is the ELPD estimated using leave-one-out cross-validation (LOO-CV), and se_elpd_loo gives its standard error.
p_loo measures the difference between elpd_loo and the non-cross-validated log posterior predictive density with se_p_loo as its standard
error. looic is the leave-one-out information criterion, derived from elpd_loo and adjusted for model complexity, and se_looic reports its
standard error.

Species Models elpd_diff se_diff elpd_loo se_elpd_loo p_loo se_p_loo looic se_looic

Persian leopard ml4 0.0 0.0 —269.6 14.8 13.2 1.9 539.3 29.7
ml3 —4.9 3.6 —274.5 14.5 11.7 1.6 549.1 29.0
ml2 —6.7 4.4 —276.4 14.9 11.8 1.8 552.8 29.8

Gray wolf ml4 0.0 0.0 —364.4 13.8 15.8 2.6 728.9 27.6
ml3 —-0.3 2.7 —364.8 13.5 13.9 2.1 729.6 26.9
ml2 —04 2.6 —364.8 13.6 13.9 2.2 729.6 271

Brown bear ml4 0.0 0.0 270.0 14.9 13.5 1.9 539.9 29.7
ml2 —2.5 33 —272.5 15.1 12.6 1.8 545.0 30.2
m1l3 —54 3.8 —275.4 14.6 13.2 1.8 550.8 29.2

Leopard Wolf Bear

Happiness and pride - - l

Feer of bear-

Fear of leopard -

Damage experience - -

0.00 0.50 1.0@.00 0.50 1.0@.00 0.50 1.00
Proportion (%)

Benefits to |
ecotourism

- Strongly disagree Disagree Neutral . Agree . Strongly agree

FIGURE 2 Percentage (x-axis) of responses to each question (y-axis, Likert-type scale) regarding local communities' attitudes toward
supporting large carnivores (i.e., Persian leopard, gray wolf and brown bear) and preventing their illegal killing.
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FIGURE 3
abundances (Persian leopard, gray wolf, and brow bear) in Golestan
National Park.

Perceived trends of large carnivore population

ordinal regression models for gray wolves, 14 models for
the Persian leopards, and 13 models for the brown bears.

3.1 | Persian leopard

Our results indicated that the feeling of happiness and
pride (Figure 1) had a substantial positive effect on atti-
tudes toward leopard protection (f = .54, Crl = 0.36 to
0.70) (Figure 4a; Table 2). The belief that leopards benefit
ecotourism also substantially and positively influenced
support for their conservation (f = .24, Crl =0.08 to
0.41) (Figure 4a; Table 2). Perceiving the leopard popula-
tion as abundant was also associated with greater support
for protecting them from illegal killing (f = .14,
CrI = 0.00 to 0.27) (Figure 4a; Table 2). Fear of leopards
had a negative but less substantial effect on attitudes
(f = —.14, CrI = —0.31 to 0.01). In contrast, direct expe-
riences of damage caused by leopards showed a substan-
tial negative effect on support for conservation and
opposition to illegal killings (f = —.27, Crl = —0.43 to
—0.12) (Figure 4a; Table 2).

3.2 | Graywolf

In the wolf model, feelings of happiness and pride
(Figure 1) about the presence of wolves have a substan-
tial positive effect on attitudes (f = .57, Crl = 0.40 to
0.73) (Figure 4b, Table 3). This suggests that such emo-
tions are likely to increase tolerance toward wolves. Sup-
port for wolf conservation was negatively influenced by

A journal of the Society for Consenvation Biology

perceptions that wolves cause damage to human property
or pose risks to human life (f = —.15, Crl = —0.30 to
—0.01) (Figure 4b). Perceived wolf population status had
a negative but less substantial effect (f = —.10,
CrI = —0.23 to 0.03), while fear had a positive but non-
substantial effect (f = .02, CrI = —0.11 to 0.15). Viewing
wolves as economically valuable for ecotourism substan-
tially and positively influenced attitudes toward them
(p = .20, CrI = 0.04 to 0.35) (Figure 4b, Table 3).

3.3 | Brown bear

In the brown bear model, feelings of happiness and pride
(Figure 2) about the presence of bears had a substantial
and positive effect on attitudes (f = .53, Crl = 0.37 to
0.70) (Figure 4c, Table 4). Perception that the bears are
beneficial to ecotourism also had a substantial and posi-
tive effect (f = .24, CrI = 0.08 to 0.41). Perceived bear
population status was positively associated with attitudes
(= .14, CrI = 0.01 to 0.27) (Figure 4c, Table 4). Con-
versely, experiencing damage from bears, such as crop
damage, beehive destruction, or livestock losses, had a
substantial negative effect (f = —.27, CrI=—0.46 to
—0.17) (Figure 4c, Table 4). Fear of bears had a negative
but less substantial effect (8 = —.14, Crl = —0.29 to
0.01), suggesting that fear may lower tolerance
toward them.

Post-hoc analyses revealed significant differences in
attitude scores among cultural groups (y* = 15.63, df = 4,
p = .004). Fars held significantly more positive attitudes
toward carnivore protection than Kurds (Z = 3.55,
p = .004), while Kurds' attitudes were significantly lower
than those of Turkmen (Z=-2.79, p=.047)
(Figure 4d). Other pairwise comparisons were not
significant.

4 | DISCUSSION

Understanding emotions such as fear, happiness and
pride, as well as the attitudes of local communities who
live alongside large carnivores, is crucial for promoting
coexistence and informing conservation decisions
(Ashish et al., 2022; Castillo-Huitrén et al., 2024). How-
ever, studies on the social-psychological context of
human-carnivore interactions remain limited (Arbieu
et al., 2024). Our findings provide valuable insights into
these interactions and highlight the relative roles of such
factors in shaping local communities' attitudes toward
the conservation of large carnivores. The results sup-
ported our first hypothesis: fear of large carnivores can
reduce the positive attitudes of local communities in

85US017 SUOLILIOD SAERID) 3[qeatjdde au Aq peuen0b a1 SN YO ‘38N JOS3INI 10} AR 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SWLRILIOD" A3 1M AReIq 1 pu1IU//SANY) SUORIPUOD Pue SWi L 3Ly 885 *[5202Z/TT/90] U0 ARIqIT 8UIIUO A8]IM ‘0UB|[BOXT 218D PUR L3ERH Joj imiisu| UOIN ‘IOIN Ad 92T0L 2ds9/TTTT 0T/I0p/W00"A8 1M ARed] 1ol U0"01GUOD// SRy o1} pepeojumod ‘0 ‘vS8Y8LST



8 of 14 Wl LEY— Conservation Science and Practice ~

EBRAHIMI MONFARED ET AL.

A jounal of the Society for Conservation Biology

(a) Attitudes toward leopard

Percieved population -

Happiness and pride

Fear of leopard+ ==

Damage experience| == =—

Benefits to ecotourism 1

04 00 04 08
Standardized coefficient (B)

(c) Attitudes toward bear

Percieved population -
Happiness and pride

Fear of bear-
Damage experience{ —==i=—

Benefits to ecotourism

04 00 04 08
Standardized coefficient (B)

Attitude scale

(b) Attitudes toward wolf

Percieved population —-o--
Happiness and pride ———
Fear of wolf+ —-b-— m
Damage experience - —-o-—
Benefits to ecotourism —_———
04 00 04 08

Standardized coefficient (B)
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FIGURE 4 Posterior distributions of coefficients from the Bayesian ordinal regression models of local community's attitudes toward

Persian leopards (a), gray wolves (b) and brown bears (c) in Golestan National Park, northeastern Iran. Posterior means are shown as

orange, blue and yellow dots, with 95% Bayesian credible interval represented by dark line. Coefficients are classified as “substantial” if the

credible interval does not cross 0, less substantial if it slightly crosses 0 and non-substantial if it crosses 0. Panel (d) illustrates a boxplot of

attitudes toward large carnivore (leopard, wolf, and bear) protection across cultural groups. Transparent gray circles indicate individual

respondents, percentages indicate the proportion of sample, and solid-line circles outliers.

Iran's oldest biosphere reserve. Respondents reported
feeling fearful of leopards, bears, and wolves; however,
the magnitude of fear toward wolves was negligible. Fear
is an important component of human emotions and can
have contrasting effects on communities’ willingness to
support wildlife conservation (Prokop et al., 2024). Nota-
bly, fear of large carnivores is typically self-reported,
which may differ from actual fear levels. Johansson et al.
(2016) argued that self-reported fear only reflects a frac-
tion of the real emotional experience. In Golestan
National Park, leopard and bear attacks on humans occa-
sionally occur, but no wolf attacks have been reported

(Iranian Department of Environment). However, occa-
sional wolf attacks on humans, mainly children, were
reported in western Iran (Behdarvand et al., 2014). These
findings are consistent with earlier research showing that
in areas where large carnivores coexist with humans, fear
plays a key role in shaping tolerance levels and can hin-
der support for conservation measures (Prugh
et al., 2023). Studies on human emotions toward wildlife
hazards support this, highlighting that deeply rooted fear
and anxiety are crucial factors driving dislike of large car-
nivores (Castillo-Huitrén et al., 2020). For example, sev-
eral studies have shown that fear of grizzly bears can
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TABLE 2 Summary of the best-fitting Bayesian cumulative regression model assessing local community attitudes toward Persian

leopard conservation in Golestan National Park, northeastern Iran. CrI denotes the 95% credible interval, SD is the standard deviation, and

Rhat is the Gelman—-Rubin convergence diagnostic.

Intercept [1]

Intercept [2]

Intercept [3]

Intercept [4]

Feeling of happiness and pride
Feeling fear of leopard

Beneficial to ecotourism

Perceived leopard population status

Direct experience of leopard damage

Estimate
—3.59
—2.35
—1.59
0.28
0.54
—0.14
0.24
0.14
—-0.27

SD

0.49
0.39
0.38
0.37
0.09
0.08
0.09
0.07
0.08

Lower 95% CrI
—4.63
—3.19
—2.42
—0.54
0.36
—0.31
0.08
0.00
—0.43

Upper 95% Crl
—2.73
—1.66
—0.90
0.92
0.70
0.01
0.41
0.27
—0.12

Rhat
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Bulk_ESS
2383
2446
2485
2468
3092
2705
2927
3070
3086

Tail_ESS
2561
2373
2324
2261
2946
2945
2741
2720
2722

Bulk_ESS: effective sample size for the bulk (main part) of the posterior distribution. Tail_ESS: effective sample size for the tails of the posterior distribution.

TABLE 3 Summary of the best-fitting Bayesian cumulative regression model for assessing local community attitudes toward gray wolf
conservation in Golestan National Park, Iran. CrI denotes the 95% credible interval, SD is the standard deviation, and Rhat is the Gelman-

Rubin convergence diagnostic.

Intercept [1]

Intercept [2]

Intercept [3]

Intercept [4]

Feeling of happiness and pride
Feeling fear of gray wolf
Beneficial to ecotourism
Perceived wolf population status

Direct experience of wolf damage

Estimate
—1.40
—0.20
0.31
1.84
0.57
0.02
0.20
—0.10
—-0.15

SD

0.79
0.78
0.75
0.78
0.08
0.07
0.08
0.07
0.07

Lower 95% CrI
—2.94
—1.76
—1.24
0.29
0.40
—0.11
0.04
—0.23
—0.30

Upper 95% CrI
0.27
1.40
1.93
3.35
0.73
0.15
0.35
0.03
—0.01

Rhat
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Bulk_ESS
2192
2185
2209
2188
2925
2767
2752
2826
3075

Tail_ESS
2375
2417
2425
2627
2722
2411
2752
2548
2528

Bulk_ESS: effective sample size for the bulk (main part) of the posterior distribution. Tail_ESS: effective sample size for the tails of the posterior distribution.

TABLE 4 Summary of the best-fitting Bayesian cumulative regression model assessing local community attitudes toward brown bear
conservation in Golestan National Park, Iran. Crl denotes the 95% credible interval, SD is the standard deviation and Rhat is the Gelman-

Rubin convergence diagnostic.

Intercept [1]

Intercept [2]

Intercept [3]

Intercept [4]

Feeling of happiness and pride
Feeling fear of brown bear
Beneficial to ecotourism
Perceived population status

Direct experience of bear damage

Estimate
—3.57
—2.34
—1.58
0.29
0.53
—0.14
0.24
0.14
—0.27

SD

0.51
0.41
0.40
0.39
0.08
0.08
0.09
0.07
0.08

Lower 95% CrI
—4.57
—3.23
—2.47
—0.61
0.37
—0.29
0.08
0.01
—0.46

Upper 95% CrI
—2.72
—1.70
—0.96
0.91
0.70
0.01
0.41
0.27
-0.17

Rhat
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Bulk_ESS
2421
2711
2711
2768
2909
2941
2809
2675
2961

Tail_ESS
2339
2606
2723
2753
2776
2829
2964
2684
2753

Bulk_ESS: effective sample size for the bulk (main part) of the posterior distribution. Tail_ESS: effective sample size for the tails of the posterior distribution.
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reduce coexistence levels among those experiencing this
emotion (BalCiauskas et al., 2020). It has been suggested
that fear should not be addressed in isolation, but rather
considered alongside a broader set of emotions (Castillo-
Huitrén et al., 2020).

Our results further supported our second hypothesis:
local community's perceptions of large carnivore popula-
tion trends (i.e., stable, declining, or increasing) can
influence their support for carnivore conservation. Specif-
ically, when community members believed that a species
population was declining, such as the Persian leopard,
they were more likely to support conservation measures.
In contrast, perceptions of an increasing population, as in
the case of wolves, were associated with more negative
attitudes toward conservation. These findings highlight
the importance of effective communication strategies,
including the dissemination of accurate information and
initiatives to increase ecological knowledge.

Providing reliable data on population abundance
could help communities better understand the realities of
human-carnivore interactions, particularly, high-risk
areas. Previous studies have shown local knowledge
about large carnivores is linked to more positive atti-
tudes, highlighting the importance of awareness in foster-
ing human-carnivore coexistence (Gebo et al., 2022).
Similarly, Glikman et al. (2012) found that knowledge
can moderate the relationship between beliefs and emo-
tions in shaping support for management actions involv-
ing wolves and bears in Italy. In their study, residents
with greater knowledge about wolves held more positive
attitudes toward them, further highlighting the value of
enhancing community understanding in conservation
efforts.

Therefore, conservation practitioners and policy-
makers should consider incorporating information on
population trends and status into their outreach efforts to
strengthen public support for large carnivores' conserva-
tion in the region. Additionally, we found that direct
experiences of property loss due to predators led to a dis-
like of all three studied species, which in turn reduced
positive attitudes. Previous research has shown that peo-
ple who perceive carnivores as problematic often oppose
their conservation, with livestock predation being a key
major driver of these attitudes (Bhatia et al., 2021). Treves
(2009) noted that “wildlife values are believed to take
shape early in life and change slowly,” therefore, direct
experiences rarely alter basic values (Bruskotter
et al., 2007). However, such experiences can shift atti-
tudes or tolerance toward carnivores and influence
behavior (Heberlein, 2012). For example, households
affected by carnivore damage may retaliate against prob-
lematic individuals, particularly where mitigation mea-
sures such as compensation schemes are absent

(Khorozyan et al., 2020). Although the public might hold
more positive views of large carnivores than those most
directly affected, negative interactions remain a major
source of tension in our study area (Soofi et al., 2019;
Soofi, Soufi, et al., 2022). Wolves were most often impli-
cated in predation on sheep and goats, whereas leopards
were reported to kill mainly cattle, leading to widespread
retaliatory killings. In contrast, bears were primarily asso-
ciated with crop and orchard damage (e.g., sunflowers
and wheat) and beehive destruction (Nayeri et al., 2022).
Affected households often bear the brunt of these costs
while receiving few of the associated benefits (Babrgir
et al., 2017; Manfredo et al., 2009). In the absence of com-
pensation schemes, problem carnivores may be killed in
reprisal (Babrgir et al., 2017). To mitigate such risks, it is
essential to implement effective preventive measures,
including damage mitigation strategies, community
engagement, and habitat management. One potential
approach could be the establishment of collaborative
management systems with local communities, as
highlighted in the recent “First Range State Meeting for
the Persian Leopard” report (UN Environment Pro-
gramme [UNEP]-CMS, 2022).

For instance, community-based compensation schemes
can support those affected by large carnivores and foster
positive attitudes toward them (Li et al., 2022). Addition-
ally, Khorozyan et al. (2020) developed studded leather
collar to protect freely grazing cattle from leopard attacks
in northern Iran. A recent study in Golestan National Park
suggested that, on average, four trained livestock-guarding
dogs per herd can prevent wolf attacks and reduce leopard
predation on livestock (Soofi, Soufi, et al., 2022). However,
such measures are currently unavailable or not implemen-
ted in the study area. Implementing these strategies could
not only lower the risk of retaliatory killings but also help
shift the negative attitudes and perceptions toward carni-
vores, thereby facilitating human-carnivore coexistence
(Guadagno et al., 2023).

Furthermore, our results reveal that feeling happiness
and pride (third hypothesis) about the presence of large
carnivores was strongly and positively associated with
support for their conservation regardless of potential
threats. Respondents who were happy and proud of leop-
ards in their area were more likely to support leopard
conservation. These findings align with previous studies
showing that positive emotions driven by coexistence
with large carnivores can foster favorable attitudes and
strengthen human-carnivore relationships (Castillo-
Huitrén et al., 2024). Similarly, Dheer et al. (2021) found
in Tanzania that the acceptance of management strate-
gies by Maasai pastoralists was influenced by the joy and
cultural significance of large carnivores. Our results also
indicate that community members perceive large
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carnivores as contributing positively to ecotourism, sug-
gesting that they recognize potential economic benefits
despite associated risks. Ecotourism can promote conser-
vation by offering potential economic incentives to local
communities, thereby encouraging support for protecting
natural resources, including large carnivores (Hatma
Indra Jaya et al., 2024). Benefit-sharing mechanisms are
crucial in securing community support, as the acceptance
of benefits significantly impacts conservation outcomes
(Kegamba et al., 2023). However, benefits are not equally
distributed among all community members, and a single
benefit may not sufficiently incentivize conservation for
everyone (Spiteri & Nepalz, 2006). In practice, economic
gains from carnivores, such as through ecotourism, often
reach only a fraction of the community and may not
compensate for the costs of coexistence, such as livestock
predation (Abbott & Whitford, 2001; Manfredo
et al., 2009). Together, these findings highlight the impor-
tance of engaging local communities in conservation ini-
tiatives and ensuring that strategies such as ecotourism
deliver inclusive benefits to both the local community
and large carnivores.

A potential caveat to our study is the influence of situ-
ational social conformity bias, where individuals may
align their responses with perceived community norms
or expectations (Gonzalez et al., 2024). However, this is
unlikely to have introduced systematic bias, as we
assessed these effects during the pilot study. Another lim-
itation is the underrepresentation of women (16%) in our
sample. Cultural and logistical challenges constrained
our ability to interview more women, whose perspectives
on human-carnivore interactions and conservation strat-
egies may differ from those of men. Including women is
crucial for developing effective and equitable conserva-
tion solutions.

5 | CONCLUSIONS

Conserving large carnivores requires addressing emo-
tions (e.g., fear, happiness and pride) and perceptions,
as these factors substantially influence local communi-
ties' attitudes. Our findings indicate that rural residents
around Golestan National Park generally recognized
the ecotourism benefits of carnivores. Kurds expressed
fewer positive views than Turkmens, although this may
partly reflect unbalanced sampling, as Turkmens are
the dominant population around the park. Leopards
and bears elicited fear but were perceived as having
declining populations, which positively influenced sup-
port for their conservation. In contrast, wolves were
perceived as increasing in numbers, leading to reduced
support. To strengthen support for carnivore

A journal of the Society for Conservation Biology

conservation, it is essential to address underlying
social-psychological factors shaping attitudes. Our
study offers two key practical implications: (1) fostering
positive emotions—happiness and pride were the stron-
gest predictors of supportive attitudes. Initiatives such
as ecotourism programs that involve local communi-
ties, such as guided carnivore monitoring, can instill
pride, enhance appreciation, and shift attitudes from
fear to respect and admiration. (2) Addressing fear of
large carnivores—strategies such as predator-proof live-
stock corrals, studded protective collars (Khorozyan
et al., 2020), and trained guard animals (Soofi, Soufi,
et al., 2022) can reduce negative interactions. Financial
incentives or compensation programs for affected live-
stock owners can further improve acceptance by mini-
mizing economic losses. These measures not only
mitigate damage and compensate affected households
but also dispel fears, highlight the ecological impor-
tance of large carnivores, and promote coexistence.
Considering such social-psychological and practical
factors in conservation decision-making can offset, at
least partially, the costs of living alongside large carni-
vores, fostering positive relationships and garnering
stronger support for their conservation.

AUTHOR CONTRIBUTIONS

ZEM, MS, and SM conceived the study. ZEM collected
the data. MS conducted the statistical analyses. SM
acquired funding, and SM, HMK, and MS supervised the
project. ZEM wrote the first draft of the manuscript, and
MS led the statistical analyses and writing of the manu-
script. All authors contributed critically to reviewing and
editing the final version.

ACKNOWLEDGMENTS

We express our gratitude to the head of Golestan
National Park and the park rangers for their support. We
also appreciate the assistance of local researchers
M. Soufi and B. Soufi during the fieldwork activities. This
research is part of the first author's (Zahra Ebrahimi
Monfared) PhD thesis at Gorgan University of Agricul-
tural Sciences and Natural Resources, Iran. Funding for
this research was provided by Iran's National Science
Foundation (INSF) under project no. 4013560. Mahmood
Soofi was supported by Research England’'s Expanding
Excellence in England (E3) Fund, UK Research and
Innovation.

CONFLICT OF INTEREST STATEMENT
The authors have no conflict of interest.

DATA AVAILABILITY STATEMENT
We will provide data in online platforms.

85US017 SUOLILIOD SAERID) 3[qeatjdde au Aq peuen0b a1 SN YO ‘38N JOS3INI 10} AR 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SWLRILIOD" A3 1M AReIq 1 pu1IU//SANY) SUORIPUOD Pue SWi L 3Ly 885 *[5202Z/TT/90] U0 ARIqIT 8UIIUO A8]IM ‘0UB|[BOXT 218D PUR L3ERH Joj imiisu| UOIN ‘IOIN Ad 92T0L 2ds9/TTTT 0T/I0p/W00"A8 1M ARed] 1ol U0"01GUOD// SRy o1} pepeojumod ‘0 ‘vS8Y8LST



12 of 14 Wl LEY— Conservation Science and Practice @

EBRAHIMI MONFARED ET AL.

Ajoumnal of the Society for Conservation Biology

ETHICS STATEMENT

This study was conducted in accordance with the ethical
standards of Gorgan University of Agricultural Sciences
and Natural Resources and the Iranian Department of
Environment (permit number 355135-81947/2022). Prior
to the interview, all respondents were informed about the
objectives of the study, assured of the confidentiality and
anonymity of their responses, and provided informed
consent. Participation was entirely voluntary, and no per-
sonal identifiers were collected.

ORCID

Zahra Ebrahimi Monfared (© https://orcid.org/0009-0004-
7054-9231

Seyed Hamed Mirkarimi
2510-8320

Hannaneh Mohammadi Kangarani
0009-0002-4086-4316

Mahmood Soofi ‘© https://orcid.org/0000-0002-6167-2527

https://orcid.org/0000-0002-

https://orcid.org/

REFERENCES

Abbott, 1., & Whitford, K. (2001). Conservation of vertebrate fauna
using hollows in forests of south-west Western Australia: strate-
gic risk assessment in relation to ecology, policy, planning, and
operations management. Pacific Conservation Biology, 7(4),
240-255.

Ajzen, 1., & Fishbein, M. (2000). Attitudes and the attitude-behavior
relation: Reasoned and automatic processes. European Review
of Social Psychology, 11(1), 1-33.

Akhani, H. (2023). The illustrated flora of Golestan National Park,
Iran. University of Tehran Press.

Arbieu, U., Taysse, L., Gimenez, O., Lehnen, L., & Mueller, T.
(2024). Emotional states elicited by wolf videos are diverse and
explain general attitudes towards wolves. People and Nature,
6(3), 1288-1302.

Ashish, K., Ramesh, T., Kalle, R., & Arumugam, R. (2022). General-
ization of threats attributed to large carnivores in areas of high
human-wildlife conflict. Conservation Biology, 36(5), €13974.

Babrgir, S., Farhadinia, M. S., & Moqanaki, E. (2017). Socio-
economic consequences of cattle predation by the endangered
Persian leopard Panthera pardus saxicolor in a Caucasian con-
flict hotspot, northern Iran. Oryx, 51, 124-130. https://doi.org/
10.1017/S0030605315000903

Badola, R., Ahmed, T., Gill, A. K., Dobriyal, P., Das, G. C,
Badola, S., & Hussain, S. A. (2021). An incentive-based mitiga-
tion strategy to encourage coexistence of large mammals and
humans along the foothills of Indian Western Himalayas. Sci-
entific Reports, 11, 5235.

BalCiauskas, L., Ambarli, H., Balciauskien¢, L., Bagrade, G.,
Kazlauskas, M., Ozolins, J., Zlatanova, D., & Zunna, A. (2020).
Love off, fear on? Brown bear acceptance by teenagers in
European countries with differing population statuses. Sustain-
ability, 12(6), 2397.

Behdarvand, N., & Kaboli, M. (2015). Characteristics of gray wolf
attacks on humans in an altered landscape in the west of Iran.
Human Dimensions of Wildlife, 20(2), 112-122.

Behdarvand, N., Kaboli, M., Ahmadi, M., Nourani, E.,
Mahini, A. S., & Aghbolaghi, M. A. (2014). Spatial risk model
and mitigation implications for wolf~-human conflict in a
highly modified agroecosystem in western Iran. Biological Con-
servation, 177, 156-164.

Benjamin, D. J., Berger, J. O., Johannesson, M., Nosek, B. A,
Wagenmakers, E. J., Berk, R., Bollen, K. A., Brembs, B.,
Brown, L., Camerer, C., Cesarini, D., Chambers, C. D,
Clyde, M., Cook, T. D., De Boeck, P., & Dienes, Z. (2018). Rede-
fine statistical significance. Nature Human Behaviour, 2(1), 6-10.

Bhatia, S., Suryawanshi, K., Redpath, S. M., & Mishra, C. (2021).
Understanding people’s responses toward predators in the
Indian Himalaya. Animal Conservation, 24(3), 424-431.

Bruskotter, J. T., Schmidt, R. H., & Teel, T. L. (2007). Are attitudes
toward wolves changing? A case study in Utah. Biological Con-
servation, 139(1), 211-218.

Biirkner, M., & Vuorre, M. (2019). Ordinal regression models in
psychology: A tutorial. Advances in Methods and Practices
in Psychological Science, 2(1), 77-101.

Biirkner, P. C. (2017). brms: An R package for Bayesian multilevel
models using Stan. Journal of Statistical Software, 80, 1-28.
Castillo-Huitrén, N. M., Naranjo, E. J., Santos-Fita, D., & Estrada-
Lugo, E. (2020). The importance of human emotions for wild-

life conservation. Frontiers in Psychology, 11, 1277.

Castillo-Huitrén, N. M., Naranjo, E. J., Santos-Fita, D.,
Pefiaherrera-Aguirre, M., Prokop, P., Cisneros, R,
Gallegos, S. V., & Jezova, Z. (2024). Influence of human emo-
tions on conservation attitudes toward relevant wildlife species
in El Triunfo biosphere reserve, Mexico. Biodiversity and Con-
servation, 33, 1-2439.

Chapron, G., & Lépez Bao, J. V. (2016). Coexistence with large car-
nivores informed by community ecology. Trends in Ecology &
Evolution, 31, 578-580.

Cheng, W., Gray, T. N., Bao, H., Wen, D., Liang, X., She, W.,
Zhang, W., Roberts, N. J., Gu, J., Qi, J., & Jiang, G. (2024).
Drivers of human-tiger conflict risk and potential mitigation
approaches. Ecosphere, 15(7), €4922.

Dheer, A., Davidian, E., Jacobs, M. H., Ndorosa, J., Straka, T. M., &
Honer, O. P. (2021). Emotions and cultural importance predict
the acceptance of large carnivore management strategies by
Maasai pastoralists. Frontiers in Conservation Science, 2,
691,975.

Dinno, A. (2017). dunn.test: Dunn's test of multiple comparisons
using rank sums. R package version 1.3.5. https://CRAN.R-
project.org/package=dunn.test

Ehrhart, S., Soliku, O., & Schraml, U. (2022). Conservation conflicts
in the context of protected areas in Ghana and Germany: com-
monalities, differences and lessons for conflict analysis and
management. GeoJournal, 87(4), 2787-2803.

Eriksson, M., Sandstrom, C., & Ericsson, G. (2015). Direct experi-
ence and attitude change towards bears and wolves. Wildlife
Biology, 21(3), 131-137.

Frank, B., Glikman, J. A., & Marchini, S. (2019). Human-wildlife
interactions: turning conflict into coexistence (Vol. 23). Cam-
bridge University Press.

Gebo, B., Takele, S., & Shibru, S. (2022). Knowledge, attitude and
practice of the local people towards human-carnivore coexis-
tence in Faragosa-Fura Landscape, Gamo Zone, southern
Ethiopia. Wildlife Biology, 2022(2), €01018.

85US017 SUOLILIOD SAERID) 3[qeatjdde au Aq peuen0b a1 SN YO ‘38N JOS3INI 10} AR 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SWLRILIOD" A3 1M AReIq 1 pu1IU//SANY) SUORIPUOD Pue SWi L 3Ly 885 *[5202Z/TT/90] U0 ARIqIT 8UIIUO A8]IM ‘0UB|[BOXT 218D PUR L3ERH Joj imiisu| UOIN ‘IOIN Ad 92T0L 2ds9/TTTT 0T/I0p/W00"A8 1M ARed] 1ol U0"01GUOD// SRy o1} pepeojumod ‘0 ‘vS8Y8LST


https://orcid.org/0009-0004-7054-9231
https://orcid.org/0009-0004-7054-9231
https://orcid.org/0009-0004-7054-9231
https://orcid.org/0000-0002-2510-8320
https://orcid.org/0000-0002-2510-8320
https://orcid.org/0000-0002-2510-8320
https://orcid.org/0009-0002-4086-4316
https://orcid.org/0009-0002-4086-4316
https://orcid.org/0009-0002-4086-4316
https://orcid.org/0000-0002-6167-2527
https://orcid.org/0000-0002-6167-2527
https://doi.org/10.1017/S0030605315000903
https://doi.org/10.1017/S0030605315000903
https://cran.r-project.org/package=dunn.test
https://cran.r-project.org/package=dunn.test

EBRAHIMI MONFARED ET AL.

Conservation Science and Practice\_f - —Wl LEY 13 of 14

Ghoddousi, A., Bleyhl, B., Sichau, C., Ashayeri, D., Moghadas, P.,
Sepahvand, P., Hamidi, A. K., Soofi, M., & Kummerle, T.
(2020). Mapping connectivity and conflict risk to identify safe
corridors for the Persian leopard. Landscape Ecology, 35, 1809-
1825.

Ghoddousi, A., & Khorozyan, I. (2023). Panthera pardus ssp. tulli-
ana. The IUCN Red List of Threatened Species 2023. Report
no. e.T15961A50660903.

Ghoddousi, A., Soofi, M., Hamidi, A. K., Ashayeri, S., Egli, L.,
Ghoddousi, S., Speicher, J., Khorozyan, I., Kiabi, B. H., &
Waltert, M. (2019). The decline of ungulate populations in Per-
sian protected areas calls for urgent action against poaching.
Oryx, 53(1), 151-158.

Ghoddousi, A., Soofi, M., Hamidi, A. K., Khorozyan, I,
Waltert, M., & Egli, L. (2017). Spatial patterns of human-
wildlife conflicts in Golestan National Park, Iran. European
Journal of Wildlife Research, 63(5), 83.

Glikman, J. A., Vaske, J. J., Bath, A. J., Ciucci, P., & Boitani, L.
(2012). Residents’ support for wolf and bear conservation: the
moderating influence of knowledge. European Journal of Wild-
life Research, 58, 295-302.

Gonzalez, M. N., Berl, R. E., Teel, T. L., & Niemiec, R. (2024). The
impact of social norms on intended individual and collective
civic actions related to wolf reintroduction. Society & Natural
Resources, 37(8), 1160-1176.

Guadagno, E., Gallizia, A., Galosi, L., Quagliardi, M., Angorini, A.,
Trenta, F., Ferretti, M., Pennacchioni, G., Roncarati, A., &
Morandi, F. (2023). Protection of farms from wolf predation: A
field approach. Land, 12(7), 1316.

Hatma Indra Jaya, P., Izudin, A., & Aditya, R. (2024). The role of
ecotourism in developing local communities in Indonesia. Jour-
nal of Ecotourism, 23(1), 20-37.

Heberlein, T. A. (2012). Navigating environmental attitudes. Oxford
University Press.

Hobson, K., Stringer, A., Gill, R., Macpherson, J., & Lambin, X.
(2023). Interests, beliefs, experience and perceptions shape tol-
erance towards impacts of recovering predators. People and
Nature, 6(1), 117-133. https://doi.org/10.1002/pan3.10560

International Union for Conservation of Nature and Natural
Resources (IUCN). (2023). IUCN SSC guidelines on human-
wildlife conflict and coexistence. Human Wildlife Conflict Task
Force, IUCN Species Survival Commission (SSC).

International Union for Conservation of Nature and Natural
Resources Species Survival Commission Human-Wildlife
Conflict Task Force (IUCN SSC HWCTF). (2020). What is
human-wildlife conflict? Briefing paper by the IUCN
SSC Human-Wildlife Conflict Task Force. https://www.hwctf.
org/policies

Jacobs, M. A., & Vaske, J. J. (2019). Understanding emotions as
opportunities for and barriers to coexistence with wildlife. In
Human-wildlife interactions: turning conflict into coexistence
(pp. 65-84). Cambridge University Press.

Jacobs, M. H. (2012). Hoe we denken en voelen over wilde dieren.
Vrijetijdstudies, 4, 9-19.

Jacobsen, K. S., Dickman, A. J., Macdonald, D. W., Mourato, S.,
Johnson, P., Sibanda, L., & Loveridge, A. (2021). The impor-
tance of tangible and intangible factors in human-carnivore
coexistence. Conservation Biology, 35(4), 1233-1244.

Johansson, M., Ferreira, I. A., Steen, O. G., Frank, J., & Flykt, A.
(2016). Targeting human fear of large carnivores—Many ideas
but few known effects. Biological Conservation, 201, 261-269.

A journal of the Society for Conservation Biology

Kansky, R., Kidd, M., & Knight, A. T. (2016). A wildlife tolerance
model and case study for understanding human wildlife con-
flicts. Biological Conservation, 201, 137-145.

Kegamba, J. J., Sangha, K. K., Wurm, P. A., & Garnett, S. T. (2023).
Conservation benefit-sharing mechanisms and their effective-
ness in the greater Serengeti ecosystem: local communities' per-
spectives. Biodiversity and Conservation, 32(6), 1901-1930.

Khorozyan, I., Ghoddousi, A., Soufi, M., Soofi, M., & Waltert, M.
(2020). Studded leather collars are effective in protecting cattle
from leopard (Panthera pardus) attacks. Ecological Solutions
and Evidence, 1, €12013.

Khorozyan, 1., & Waltert, M. (2019). A framework of most effective
practices in protecting human assets from predators. Human
Dimensions of Wildlife, 24, 380-394. https://doi.org/10.1080/
10871209.20191619883

Larson, L. R., Cooper, C. B., & Hauber, M. E. (2016). Emotions as
drivers of wildlife stewardship behavior: Examining citizen sci-
ence nest monitors' responses to invasive house sparrows.
Human Dimensions of Wildlife, 21, 18-33.

Ledén-Mantero, C., Casas-Rosal, J. C., Pedrosa-Jesus, C., & Maz-
Machado, A. (2020). Measuring attitude towards mathematics
using Likert scale surveys: The weighted average. PLoS One,
15(10), €0239626.

Li, Y., Powell, J., Jin, A., Ryoo, H. K., Li, H., Pandey, P., Zhu, W.,
Li, D., & Lee, H. (2022). Community attitudes towards Amur
tigers (Panthera tigris altaica) and their prey species in Yan-
bian, Jilin province, a region of northeast China where tigers
are returning. PLoS One, 17(10), e0276554.

Manfredo, M. J., & Dayer, A. A. (2004). Concepts for exploring the
social aspects of human-wildlife conflict in a global context.
Human Dimensions of Wildlife, 9(4), 1-20.

Manfredo, M. J., Teel, T. L., & Henry, K. L. (2009). Linking society
and environment: A multilevel model of shifting wildlife value
orientations in the western United States. Social Science Quar-
terly, 90(2), 407-427.

Mech, L. D., & Boitani, L. (Eds.). (2003). Wolves: Behavior, ecology,
and conservation. University of Chicago Press.

Meinecke, L., Soofi, M., Riechers, M., Khorozyan, 1., Hosseini, H.,
Schwarze, S., & Waltert, M. (2018). Crop variety and prey rich-
ness affect spatial patterns of human-wildlife conflicts in Iran's
Hyrcanian forests. Journal for Nature Conservation, 43,
165-172.

Morehouse, A. T., Hughes, C., Manners, N., Bectell, J., & Bruder, T.
(2020). Carnivores and communities: A case study of human-
carnivore conflict mitigation in southwestern Alberta. Frontiers
in Ecology and Evolution, 8, 2.

Moures-Nouri, F., Hemami, M. R., Rezvani, A., & Ghasemi, B.
(2023). The influence of superstitions and emotions on villagers'
attitudes towards striped hyena in southwestern Iran. PLoS
One, 18(8), €0285546.

Nayeri, D., Mohammadi, A., Zedrosser, A., & Soofi, M. (2022).
Characteristics of natural and anthropogenic mortality of an
endangered brown bear population. Journal for Nature Conser-
vation, 70, 126288.

Nelson, M. P., Bruskotter, J. T., Vucetich, J. A., & Chapron, G. (2016).
Emotions and the ethics of consequence in conservation decisions:
Lessons from Cecil the Lion. Conservation Letters, 9, 302-306.

Nyhus, P. J., Osofsky, S. A., Ferraro, P., Madden, F., & Fischer, H.
(2005). Bearing the costs of human-wildlife conflict: the chal-
lenges of compensation schemes. In People and wildlife, conflict
or co-existence? (Vol. 9, p. 107). Cambridge University Press.

85US017 SUOLILIOD SAERID) 3[qeatjdde au Aq peuen0b a1 SN YO ‘38N JOS3INI 10} AR 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SWLRILIOD" A3 1M AReIq 1 pu1IU//SANY) SUORIPUOD Pue SWi L 3Ly 885 *[5202Z/TT/90] U0 ARIqIT 8UIIUO A8]IM ‘0UB|[BOXT 218D PUR L3ERH Joj imiisu| UOIN ‘IOIN Ad 92T0L 2ds9/TTTT 0T/I0p/W00"A8 1M ARed] 1ol U0"01GUOD// SRy o1} pepeojumod ‘0 ‘vS8Y8LST


https://doi.org/10.1002/pan3.10560
https://www.hwctf.org/policies
https://www.hwctf.org/policies
https://doi.org/10.1080/10871209.20191619883
https://doi.org/10.1080/10871209.20191619883

14 of 14 Wl LEY— Conservation Science and Practice @

EBRAHIMI MONFARED ET AL.

Ajoumnal of the Society for Conservation Biology

Prokop, P., Zvarikovd, M., Zvarik, M., Jezova, Z., & Fedor, P.
(2024). Charismatic species should be large: The role of admira-
tion and fear. People and Nature, 6(3), 945-957.

Prugh, L. R., Cunningham, C. X., Windell, R. M., Kertson, B. N.,
Ganz, T. R., Walker, S. L., & Wirsing, A. J. (2023). Fear of large
carnivores amplifies human-caused mortality for mesopreda-
tors. Science, 380(6646), 754-758.

R Core Team. (2022). R: A language and environment for statistical
computing. R Foundation for Statistical Computing.

Redpath, S. M., Bhatia, S., & Young, J. (2015). Tilting at wildlife:
reconsidering human-wildlife conflict. Oryx, 49(2), 222-225.
Redpath, S. M., Linnell, J. D., Festa-Bianchet, M., Boitani, L.,
Bunnefeld, N., Dickman, A., & Milner-Gulland, E. J. (2017).
Don't forget to look down - collaborative approaches to preda-

tor conservation. Biological Reviews, 92(4), 2157-2163.

Redpath, S. M. Young, J., Evely, A, Adams, W. M,
Sutherland, W. J., Whitehouse, A., Amar, A., Lambert, R. A.,
Linnell, J. D., Watt, A., & Gutierrez, R. J. (2013). Understanding
and managing conservation conflicts. Trends in Ecology & Evo-
lution, 28(2), 100-109.

Soofi, M., Ghasemi, B., Ahmadpour, M., Soufi, M., Islami, I,
Eckert, A., Arabi, M. H. G., Qashqaei, A. T., Selyari, J.,
Nasirahmadi, K., Kamp, J., Waltert, M., Addison, J., &
Pavey, C. R. (2024). Application of the integrated threat theory
to conservation law enforcement. Comnservation Biology, 38,
e14248.

Soofi, M., Ghoddousi, A., Hamidi, A. K. Khorozyan, I,
Waltert, M., & Egli, L. (2017). Habitat selection by red deer in
relation to vegetation cover at multiple spatial scales. Wildlife
Biology, 2017(1), wlb.00256. https://doi.org/10.2981/wlb.00256

Soofi, M., Ghoddousi, A., Zeppenfeld, T., Shokri, S., Soufi, M.,
Egli, L., Jafari, A., Ahmadpour, M., Qashqaei, A,
Ghadirian, T., Filla, M., Kiabi, B., Balkenhol, N., Waltert, M., &
Khorozyan, 1. (2019). Assessing the relationship between illegal
hunting of ungulates, wild prey occurrence and livestock depre-
dation rate by large carnivores. Journal of Applied Ecology, 56,
365-374. https://doi.org/10.1111/1365-2664.13266

Soofi, M., Qashqaei, A. T., Trei, J. N., Shokri, S., Selyari, J.,
Ghasemi, B., Zamani, N., & Waltert, M. (2022). A novel applica-
tion of hierarchical modelling to decouple sampling artifacts
from socio-ecological effects on poaching intensity. Biological
Conservation, 267, 109488.

Soofi, M., Soufi, M., Royle, A., Waltert, M., & Khorozyan, 1. (2022).
Numbers and presence of guarding dogs affect wolf and leopard
predation on livestock in northeastern Iran. Basic and Applied
Ecology, 64, 147-156.

Spiteri, A., & Nepalz, S. K. (2006). Incentive-based conservation
programs in developing countries: a review of some key issues
and suggestions for improvements. Environmental Manage-
ment, 37, 1-14.

St. John, F. A., Edwards-Jones, G., & Jones, J. P. (2010). Conserva-
tion and human behaviour: lessons from social psychology.
Wildlife Research, 37(8), 658-667.

Stan Development Team. (2025). RStan: The R interface to Stan,
version 2.32.7. https://mc-stan.org/

Stein, A. B., Gerngross, P., Al Hikmani, H., Balme, G., Bertola, L.,
Drouilly, M., Farhadinia, M. S., Feng, L., Ghoddousi, A,

Henschel, P., Jhala, Y., Khorozyan, I., Kittle, A., Laguardia, A.,
Luo, S.-J.,, Mann, G., Miquelle, D., Moheb, Z., Raza, H., ...
Wibisono, H. (2025). Panthera pardus. The IUCN Red List of
Threatened Species 2025.

Treves, A. (2009). Hunting for large carnivore conservation. Journal
of Applied Ecology, 46(6), 1350-1356.

Treves, A., & Bruskotter, J. (2014). Tolerance for predatory wildlife.
Science, 344(6183), 476-477.

Treves, A., & Santiago-Avila, F. J. (2020). Myths and assumptions
about human-wildlife conflict and coexistence. Conservation
Biology, 34(4), 811-818.

UN Environment Programme (UNEP)-Convention on Migratory
Species.  (2022). Convention on the conservation of
migratory species of wild animals. First Range State Meeting for
the Persian Leopard. UNEP/CMS/PL-RS1/Inf.1/Rev.1. https://
cami.cms.int/news/government-representatives-and-scientists-
agree-range-wide-strategy-conserve-persian-leopard

Vehtari, A., Gelman, A., & Gabry, J. (2017). Practical Bayesian
model evaluation using leave one out cross-validation and
WAIC. Statistics and Computing, 27, 1413-1432.

White, P. C., Jennings, N. V., Renwick, A. R., & Barker, N. H.
(2005). Questionnaires in ecology: a review of past use and rec-
ommendations for best practice. Journal of Applied Ecology,
42(3), 421-430.

Young, J., Watt, A., Nowicki, P., Alard, D., Clitherow, J., Henle, K.,
Johnson, R., Laczko, E., McCracken, D., Matouch, S.,
Niemela, J., & Richards, C. (2005). Towards sustainable land
use: identifying and managing the conflicts between human
activities and biodiversity conservation in Europe. Biodiversity
and Conservation, 14, 1641-1661.

Young, J. C., Rose, D. C.,, Mumby, H. S., Benitez-Capistros, F.,
Derrick, C. J., Finch, T., & Mukherjee, N. (2018). A methodo-
logical guide to using and reporting on interviews in conserva-
tion science research. Methods in Ecology and Evolution, 9(1),
10-19.

Zehzad, B., Kiabi, B. H., & Madjnoonian, H. (2002). The natural
areas and landscape of Iran: an overview. Zoology in the Middle
East, 26, 7-10.

Zimmermann, A., McQuinn, B., & Macdonald, D. W. (2020). Levels
of conflict over wildlife: Understanding and addressing the
right problem. Conservation Science and Practice, 2(10), €259.

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Ebrahimi Monfared, Z.,
Mirkarimi, S. H., Kangarani, H. M., & Soofi, M.
(2025). Emotions and perceptions predict local
communities’ attitudes toward the conservation of
large carnivores. Conservation Science and Practice,
€70176. https://doi.org/10.1111/csp2.70176

85US017 SUOLILIOD SAERID) 3[qeatjdde au Aq peuen0b a1 SN YO ‘38N JOS3INI 10} AR 1T BUIIUO AB]IM UO (SUORIPUOD-PUR-SWLRILIOD" A3 1M AReIq 1 pu1IU//SANY) SUORIPUOD Pue SWi L 3Ly 885 *[5202Z/TT/90] U0 ARIqIT 8UIIUO A8]IM ‘0UB|[BOXT 218D PUR L3ERH Joj imiisu| UOIN ‘IOIN Ad 92T0L 2ds9/TTTT 0T/I0p/W00"A8 1M ARed] 1ol U0"01GUOD// SRy o1} pepeojumod ‘0 ‘vS8Y8LST


https://doi.org/10.2981/wlb.00256
https://doi.org/10.1111/1365-2664.13266
https://mc-stan.org/
https://cami.cms.int/news/government-representatives-and-scientists-agree-range-wide-strategy-conserve-persian-leopard
https://cami.cms.int/news/government-representatives-and-scientists-agree-range-wide-strategy-conserve-persian-leopard
https://cami.cms.int/news/government-representatives-and-scientists-agree-range-wide-strategy-conserve-persian-leopard
https://doi.org/10.1111/csp2.70176

