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Abstract

Many Asian elephant populations inhabit fragmented human-dominated land-

scapes. Human–elephant conflict (HEC) has intensified in such regions, result-

ing in the deaths of hundreds of people and elephants each year. Controversy

between stakeholders then arises as people debate the merits of HEC mitiga-

tion approaches, stifling progress. We conducted a survey to evaluate the opin-

ions of experts, farmers and others who have and have not experienced HEC

(n = 611), on the causes of HEC, the importance of, conservation of and co-

existence with elephants, and on the acceptability and effectiveness of potential

HEC mitigation methods. Analysis of variance and the Potential for Conflict

Index showed that all groups agreed with nine of the 10 causes of HEC

assessed, on average. All respondent groups had mostly positive attitudes

towards the importance and conservation of elephants. However, farmers

exposed to HEC disagreed that people should co-exist with elephants and sup-

ported the view that elephants should be removed from human habitats. All

groups agreed on the acceptability and effectiveness of electric fencing, early

warning systems with infrasonic call detectors, Global Positioning System col-

lars and geophones. However, there was disparity in views between the experts

and other stakeholder groups on the acceptability and effectiveness of restrict-

ing elephants to protected areas, and translocation of problem elephants to
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protected areas away from their capture site or to wild elephant holding

grounds. While similar views between stakeholders on many subjects are

encouraging for elephant conservation, the disparities identified should be

given greater attention when planning HEC management programs to mini-

mize conflict between stakeholders.
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1 | INTRODUCTION

Mitigating human–wildlife conflict is one of the biggest
challenges for wildlife conservation, and the increased
focus on this issue is evident from the exponential rise in
related research in recent years (König et al., 2020;
Marchini et al., 2019; Su et al., 2022). Human–wildlife
conflict is generally described as negative interactions
between humans and wild animals (Madden, 2004), but
is fundamentally a conflict between humans with differ-
ent interests and ideas about managing wildlife (Bobier &
Allen, 2022; Peterson et al., 2010; Redpath et al., 2015).
The term ‘human–wildlife conflict’ also emphasizes wild
animals as an opponent or enemy, so the term ‘human–
wildlife co-existence’ should be encouraged as a better
way of addressing the problem (Frank & Glikman, 2019;
Peterson et al., 2010; Pooley et al., 2017). Following the
definition of human–carnivore co-existence by Carter
and Linnell (2016), human–wildlife co-existence can be
defined as “a sustainable though dynamic state, where
humans and wildlife coadapt to sharing landscapes and
human interactions with wildlife are effectively governed
to ensure wildlife populations persist in socially legiti-
mate ways that ensure tolerable risk levels” (Pooley et al.,
2021, p. 785). Therefore, rather than considering conflict
and co-existence as two opposite poles of a continuum,
conflict (Hill, 2021), risk (Carter & Linnell, 2016) and tol-
erance (Bhatia et al., 2020) are each important compo-
nents of co-existence. Allen et al. (2023) further explains
that, in ecological terms, “co-existence requires killing
and death; co-existence is not the absence of animal kill-
ing or death” (p. 9).

Human–wildlife co-existence has both negative and
positive dimensions (Bhatia, 2021). Negative co-existence
is where there is latent intolerance (people have negative
attitudes but do not engage in negative behaviors to harm
or kill wildlife) or where both attitudes and behaviors are
neutral towards wildlife, and positive co-existence is
where there is appreciation (people have positive atti-
tudes but no positive behavior towards wildlife) or stew-
ardship (both people's behavior and attitudes towards

wildlife are positive; Bhatia, 2021; Bhatia et al., 2020). To
conserve wildlife in shared landscapes with manifested
intolerance, that is, people showing negative attitudes and
violent behaviors towards wildlife (Bhatia et al., 2020), the
ultimate goal would be to achieve positive co-existence
where risks of living with wildlife remains at tolerable
levels. Accomplishing this can be challenging because of
the multiple complexities involved. For example, it may be
more challenging depending on the size, charismatic
nature or the conservation importance of the species con-
cerned (Drijfhout et al., 2020; Engel et al., 2017;
Johnson & Sciascia, 2013; Kansky et al., 2014), the spatial
scale of the issue creating variable economic and political
conditions (Akampurira & Marijnen, 2024; Fletcher &
Toncheva, 2021; Margulies & Karanth, 2018), or diverse
cultural or social values and perspectives (Agnihotri et al.,
2021; Bobo et al., 2014; Manfredo et al., 2021; Oommen,
2021; Pooley, 2016). Furthermore, lack of agreement
between different stakeholders on acceptable wildlife man-
agement strategies especially between experts and affected
parties can result in controversy and exacerbate the com-
plexity (Kendal & Ford, 2018; Redpath et al., 2013).

Mitigating conflicts between humans and Asian ele-
phants Elephas maximus is one such example that has
become extremely challenging due to multiple complexi-
ties. The Asian elephant (hereafter elephant) is listed as
Endangered in the International Union for Conservation
of Nature (IUCN) Red List of Threatened Species
(Williams et al., 2020). Elephants are found in 13 Asian
countries (Fernando & Pastorini, 2011) where they are
revered or regarded as sacred in the major cultures
and religions within the region (Köpke et al., 2021;
Oommen, 2021; Pimmanrojnagool & Wanghongsa, 2002;
Thekaekara et al., 2021). High human population densi-
ties (The World Bank, 2022) and the focus of these
countries on large scale economic development projects
results in habitat loss, forcing large numbers of elephants
to inhabit fragmented and heterogenous human-
dominated landscapes (Chen et al., 2022; Fernando et al.,
2021; Liu et al., 2017; Madhusudan et al., 2015; Othman
et al., 2019; Padalia et al., 2019). Negative interactions
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between humans and elephants have become inevitable
in these places. Human–elephant conflict (HEC) results
in the deaths of hundreds of humans and elephants each
year across their range (Acharya et al., 2016; Ganesh,
2019; Prakash et al., 2020; Qomariah et al., 2018). People
also experience large scale crop loss and property damage
caused by elephants (Nair & Jayson, 2021; Saif et al.,
2020), and further suffer from hidden costs such as
impacts on psychological and social wellbeing due to fear
of safety, additional workload, lack of sleep, and loss of a
family member or their livelihood (Barua et al., 2013; de
Silva et al., 2023; Guru & Das, 2021; Sampson et al.,
2021). Despite this, public perception towards elephants
remains generally positive (Sampson et al., 2019;
Tripathy et al., 2022; van de Water & Matteson, 2018),
though views on co-existence with elephants may not be
the same among stakeholders.

People's desire for conservation and co-existence with
elephants may vary depending on their exposure to wild
elephants, concern for elephants and their habitat,
awareness and involvement in environmental activities,
urbanization, age, gender, education, occupation, income
and many other factors (Abdullah et al., 2019; Barua
et al., 2010; Ogra, 2008; Su et al., 2020; Tan et al., 2020;
van de Water & Matteson, 2018). But tangible costs
(e.g., crop and property damage, death or injury) and
benefits (e.g., economic gain through ecotourism, com-
pensation and insuarance), and intangible costs (trauma
from the death of a family member or fear) and benefits
(e.g., cultural values) are the most important drivers of
people's tolerance towards elephants (de Silva et al.,
2023; Kansky et al., 2016; Kansky & Knight, 2014; Saif
et al., 2020). The severity of HEC may also vary with fac-
tors such as availability of forest habitats, type of crops
cultivated, harvesting period, human density, and peo-
ple's dependency on forest resources (Chartier et al.,
2011; Neupane et al., 2017; Sampson et al., 2019; Thant
et al., 2021; Thant et al., 2022; Tripathy et al., 2022). The
majority of HEC mitigation approaches attempt to
exclude problem elephants by physically removing or
deterring them, though these approaches have many
drawbacks and have not been very successful (Cabral de
Mel et al., 2022; Shaffer et al., 2019). It is important to
identify and address the root causes of the problem
(Shaffer et al., 2019) and implement reliable HEC mitiga-
tion tools so that costs of living with elephants are
decreased and understanding and tolerance is increased
(Ardiantiono et al., 2021; Neupane et al., 2017; Tan et al.,
2020; van de Water & Matteson, 2018). A greater under-
standing of stakeholder views will help plan effective
HEC mitigation strategies (Dickman et al., 2013) and pro-
mote co-existence with elephants.

Participation of various stakeholders in planning and
decision making is critical for the success of wildlife man-
agement programmes (Reed, 2008). However, it is often
only the experts who are consulted in the formulation
and implementation of HEC management strategies
(Chen et al., 2021; Gross et al., 2022; Wong et al., 2021)
and represented in the media (Barua, 2010). Integrating
the opinion of other stakeholders in the planning and
decision-making process may lead to better outcomes
(Kendal & Ford, 2018). These stakeholders include those
experiencing HEC; particularly farmers whose liveli-
hoods are directly affected (Neupane et al., 2017;
Sampson et al., 2019; van de Water & Matteson, 2018)
and also those who do not experience HEC but have a
general awareness of it and may have the capacity to con-
tribute towards conservation of elephants in their country
(Bandara & Tisdell, 2003; Bandara & Tisdell, 2004;
Sampson et al., 2022; Tan et al., 2020). Evaluation of
expert opinions (Can et al., 2014; Heeren et al., 2017;
Lute et al., 2018; Lute et al., 2020) and comparing them
with that of the public (Drijfhout et al., 2022;
Heneghan & Morse, 2019; van Eeden et al., 2019) may be
helpful in identifying similarities as well as conflicting
views that could hinder implementing elephant conserva-
tion and HEC mitigating strategies.

Several studies on public attitudes towards elephant
conservation and HEC mitigation have compared or
supplemented research findings with the opinions of
experts or key informants (see Köpke et al., 2023;
Nayak & Swain, 2020; Pant et al., 2016; Su et al., 2020;
Thekaekara et al., 2021; Tripathy et al., 2022). Some of
these studies have shown differences in views between
the experts and the local communities experiencing
HEC in how they perceived elephants (Thekaekara
et al., 2021) and their views on the effectiveness of HEC
mitigation tools (Köpke et al., 2023; Nayak & Swain,
2020). However, these studies have been conducted only
at community level with relatively small numbers of
experts and/or using qualitative methods. Although
these studies are useful, a broader study to understand
similarities and differences in expert and public opinion
would help to identify aspects that are already agreed
upon, along with those that need greater attention when
planning and implementing elephant conservation pro-
grammes. In this study we assess the perceptions of dif-
ferent stakeholder groups towards the causes of HEC,
the importance and conservation of elephants and co-
existence with them, and views on the acceptability and
effectiveness of a variety of potential HEC mitigation
tools. Our aim was to compare and contrast stakeholder
perceptions and identify any areas of agreement or dis-
agreement, with the intent to describe an acceptable
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pathway forward to improve the conservation and man-
agement of elephants.

2 | METHODOLOGY

2.1 | Ethics statement

The protocol and conduct of our data collection was
approved by the Human Research Ethics Committee of
the University of Southern Queensland, Australia
(H21REA209) and the Institute of Biology, Sri Lanka
(ERC IOBSL 258 012022). Our research was conducted in
accordance with these approvals.

2.2 | Data collection

2.2.1 | Survey administration

Our survey targeted citizens/residents of the Asian ele-
phant range countries (Bangladesh, Bhutan, Cambodia,
China, India, Indonesia, Laos, Malaysia, Myanmar,
Nepal, Sri Lanka, Thailand and Vietnam) and experts
who are conducting research or work related to Asian
elephants from around the world. We conducted an
online and paper-based survey using convenience and
snowball sampling (Atkinson & Flint, 2001; Dragan &
Isaic-Maniu, 2013). The online survey was developed
using the University of Southern Queensland online sur-
vey tool. Both the online and paper-based surveys were
similar except for minor changes to comply with the for-
mat, and were designed in a manner that would require
approximately 20 min for a respondent to complete them.
Data were collected during May to October 2022.

Participants from the public were recruited by sharing
the online survey link on social media platforms and was
particularly shared among groups with a keen interest in
wildlife, conservation, and animal welfare. The self-
administered paper-based survey was conducted to
recruit participants from rural farming areas and areas
experiencing HEC with difficulty accessing online sur-
veys. The paper-based survey was conducted within Sri
Lanka—the country with the highest density of Asian
elephants, the highest number of elephant deaths, and
second-highest number of human deaths resulting from
HEC (Prakash et al., 2020). The paper-based survey forms
were distributed among participants with the support of
volunteer field assistants.

Experts were recruited by emailing the online survey
link directly to over 500 experts working on Asian ele-
phants, including those working in non-governmental
organizations (NGOs), zoos and government authorities,

researchers and welfare activists. Email addresses of
elephant experts were obtained from research articles
published in the last 20 years, and webpages of relevant
organizations. Organizations who had received the link
to the survey were asked to share the survey link among
their expert staff members.

Both online and paper-based surveys were made
available in English, as well as Sinhala and Tamil, the
two main languages spoken in Sri Lanka. Informed con-
sent was obtained from respondents by using an informa-
tion sheet at the beginning of the survey, informing that
participation was entirely voluntary, and that they would
provide consent to participate by voluntarily completing
and submitting their online or paper-based survey form.
The number of respondents who completed and submit-
ted the online survey and the paper-based survey were
513 (response rate = 46.4%) and 130 (response
rate = 60.5%), respectively, resulting in a total of 643 com-
pleted surveys. The data collected were non-identifiable
to the researcher (i.e., names or any contact details were
not collected).

2.2.2 | Survey questions

The survey comprised of two main sections with
close-ended multiple choice and five-point Likert-type
questions. Section One requested information on the
demography of participants such as age, gender, highest
level of formal education, citizenship, religion and
involvement in agriculture and in work related to Asian
elephants (Table S1). Section Two of the survey collected
information on respondents' experience with HEC, and
perception of elephants and HEC under four main cate-
gories, with responses on a bipolar scale (�2 to +2), as
follows.

Category 1: Possibility of 10 factors being causes of
HEC (“definitely not”, “probably not”, “neutral”, “proba-
bly” and “definitely”).

Category 2: Agreement on 11 statements concerning
the importance and conservation of elephants and co-
existence with them (“strongly disagree”, “disagree”,
“neutral”, “agree” and “strongly agree”).

Category 3: Acceptability of 25 potential HEC mitiga-
tion tools (“unacceptable”, “somewhat unacceptable”,
“neutral”, “somewhat acceptable” and “acceptable”).

Category 4: Perceived effectiveness of 25 potential
HEC mitigation tools (“ineffective”, “somewhat ineffec-
tive”, “neutral”, “somewhat effective” and “effective”).

For Category 4, an additional option of “I do not
know” was provided to avoid receiving responses from
those totally unfamiliar with HEC mitigation tools; these
responses were removed from the analysis. A short
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explanation was also provided for some of the HEC miti-
gation tools to help respondents in cases where the termi-
nology may have been unfamiliar to them. Survey
questions analyzed in this study are provided in Table S2.
These questions were developed by the research team
with some adaptations from other literature (Sampson
et al., 2019, 2022). Additional questions were asked in
this survey that are not considered here but were pub-
lished elsewhere (Cabral de Mel, Seneweera, Dangolla,
et al., 2023).

2.3 | Data analysis

Perceptions of respondents were analyzed based on their
social groups (experts, farmers and others) and their per-
sonal experience in HEC (HEC or no HEC). Respondents
were identified as an “expert” if they had selected at least
one answer to the question on current or previous
involvement in work related to Asian elephants
(Table S1). Respondents were identified as a “farmer” if
they selected either farmer-annual crops, farmer-
perennial crops or farmer-livestock to the question on
involvement in fields related to agriculture (Table S1).
Those who were neither experts nor farmers were catego-
rized as “other”. Respondents who selected a level of
severity of HEC they have personally experienced and/or
mentioned one or more HEC related problems they had
experienced were classified as “HEC” (Table S3) and the
others as “no HEC”. Of the 643 completed surveys,
32 were omitted for technical reasons (e.g., respondents
were neither a citizen/resident of a range country or
worked on Asian elephants, or because responses were
spurious) resulting in a total of 611 responses in the final
analysis.

We calculated the overall mean (X) and group means
(x) of six groups; expert-HEC, expert-no HEC, farmer-
HEC, farmer-no HEC, other-HEC and other-no HEC for
the responses given for each item on the five-point scale
(�2 to +2). We used analysis of variance (ANOVA) to
compare group mean scores (Engel et al., 2017; Sponarski
et al., 2015; Stinchcomb et al., 2024). Where the ANOVAs
were significant, post hoc t-tests; Bonferroni post hoc test
(when variances were homogenous) or Tamhane post
hoc test (when variances were unequal) were used to
determine the differences between groups. For all
ANOVA results effect sizes (Eta values) are given in
Tables 1–4 with values 0.100, 0.243, and 0.371 depicting a
minimum, typical and substantial relationship, respec-
tively (Vaske, 2008). These analyses were conducted in R
statistical software (R Core Team, 2022). Then we
assessed the level of consensus within groups using
the Potential for Conflict Index2 (PCI2) and compared

the differences in consensus levels for each item using
the PCI2 difference test (Vaske et al., 2010). PCI2 is a use-
ful way to visualize mean responses between groups and
the level of consensus within groups using bubble graphs.
PCI2 values correspond to dispersion within the sample
and ranges between 0 and 1, with 0 indicating complete
consensus between respondents and 1 indicating no con-
sensus or highest potential for conflict (responses are
equally divided between the extreme responses) within a
group. PCI2 values were calculated and illustrated using
the programs provided by Vaske et al. (2010). The size of
each bubble in the graphs depicts the PCI2 value, with
larger bubbles indicating high potential for conflict in the
group, and the center of the bubble indicating the mean
score on the scale of the Y axis for each group. Items ana-
lyzed are italicized whenever mentioned in the results
section. Phrases from the survey are shortened for some
items here for the convenience of display. Full details can
be found in Table S2. If a group had a positive mean
score for an item, it was considered that on average the
group agreed or had a positive view on that item; and if a
group had a negative mean score for an item, it was con-
sidered that on average the group disagreed or had a neg-
ative view on it.

3 | RESULTS

From the 611 survey responses we analyzed, respondents
were predominantly between 18 and 35 years of age
(52.9%, n = 323), while 32.2% (n = 197) and 14.9%
(n = 91) were between 35�56 years and >56 years,
respectively (Table S1). Over half of the respondents were
male (52.9%, n = 323) and 1.0%, 11.3% and 87.7%, of
respondents had received education up to primary, sec-
ondary and tertiary level as the highest level of education,
respectively. Respondents were mainly Sri Lankans
(81.7%, n = 499), followed by citizens of other Asian ele-
phant range countries (13.8%, n = 84) and citizens from
non-range countries (4.6%, n = 28). There was a total of
158 individual experts in this study, corresponding to
25.9% of the study sample. This included 70 Sri Lankans,
60 from other range countries and the 28 respondents
from non-range countries, who belonged to one or more
of the following Asian elephant expert categories:
Researchers and educators (n = 102), NGOs working on
Asian elephants (n = 65), current or previous members
of the IUCN Asian elephant specialist group (n = 31),
zoo based organizations housing Asian elephants
(n = 19), and government organizations working on
Asian elephants (n = 27; Table S4). These experts
included, 65 (10.6%) who had experienced HEC and
93 (15.2%) who had not. Farmers in this study comprised
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18.3% (n = 112) of our sample, of which the majority
were involved in cultivation of annual crops (n = 85), fol-
lowed by perennial crops (n = 21), and farming livestock
(n = 6; Table S1). These famers included, 85 (13.9%) who
had experienced HEC and 27 (4.4%) who had not. There
were 341 (55.8%) respondents who were classified as
others. Of these, 83 (13.6%) had experienced HEC and
258 (42.2%) had not. The total number of respondents
who have experienced HEC comprised 38.1% (n = 233)
of the study sample (Table S3).

3.1 | Respondents' perception of the
causes of HEC

Of the 10 survey items assessed, all respondent groups on
average agreed on nine of them as probable causes of
HEC (Table 1) of which the top two causes were humans
have encroached elephant habitats (X = 1.65, xmin = 1.15,
xmax = 1.84) and unplanned development (X = 1.61,
xmin = 1.24, xmax = 1.77). Of the nine causes agreed upon,
the farmer-HEC group had the lowest agreement
(Tamhane post hoc test, p< .05) on humans have
encroached elephant habitats (F(5,605)= 10.62, p< .001),
poor land-use planning (F(5,605)= 18.38, p< .001), human
population is increasing (F(5,605)= 13.07, p< .001) as prob-
able causes of HEC compared to all groups (Table 1).
Expert-HEC and farmer-HEC on average agreed on ele-
phant population is increasing as a probable cause of
HEC (x values 0.11 and 0.54, respectively), with farmer-
HEC's agreement on this being very different (Tamhane
post hoc test, p< .05) to the views of expert-no HEC,
other-HEC and other-no HEC who had negative or neu-
tral views on it (F(5,605)= 7.76, p< .001, Table 1). There
was high potential for conflict on habitat loss due to natu-
ral causes as a probable cause of HEC within all groups
(PCI2min= 0.27, PCI2max= 0.48, Figure 1). Expert HEC
and Expert-no HEC also had the highest conflict in views
on elephant population is increasing (PCI2 values 0.38 and
0.42, respectively) and elephants do not have enough food
in the forest (PCI2 values 0.33 and 0.24, respectively)
being a probable cause of HEC (Figure 1).

3.2 | Respondents' perception of the
importance and conservation of elephants
and co-existence with them

All respondent groups on average agreed on eight of the
statements assessed (Table 2) with highest agreement
(X = 1.72, Table 2) on elephants should be protected
(xmin = 1.36, xmax = 1.84) and elephants are an important
part of the ecosystem (xmin = 1.33, xmax = 1.91). Of theseT
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eight, the lowest agreement was on humans should be
removed from elephant habitats (X = 0.50, Table 2) with
farmer-HEC having a neutral view (x= 0.02) and all
other groups having a low agreement (xmax = 0.78) com-
pared to their agreement on the other agreed statements.
Farmer-HEC's agreement (x= 0.86) on humans have
taken over elephant habitats was the lowest (Tamhane
post hoc test, p< .05) compared to all groups
(F(5,605)= 11.08, p< .001, Table 2) and had high potential
for conflict (PCI2= 0.14) within the group compared to
that of the two expert groups (PCI2= 0.00, Figure 2).
There was also high potential for conflict in views on ele-
phant conservation benefits rural economy within the
farmer-HEC (PCI2= 0.15) and other-HEC (PCI2= 0.17)
groups compared to that of expert-HEC (PCI2= 0.03,
Figure 2).

All groups disagreed on elephants have taken over
human habitats (xmin =�1.18, xmax =�0.28); but
farmer-HEC's disagreement (x=�0.28) was much lower
(Bonferroni post hoc test, p< .05) than that of all groups
except other-HEC group (F(5,605)= 8.98, p< .001,
Table 2). Farmer-HEC disagreed (x=�0.11) on humans
should try to co-exist with elephants (Bonferroni post hoc
test, p< .05) while all other groups agreed on this
(F(5,605)= 16.26, p< .001, Table 2). There were also mixed
views (xmin =�0.78, xmax = 0.44) on elephants should be
removed from human habitats (F(5,605)= 11.43, p< .001,
Table 2), with the farmer-HEC group agreeing on it
(x= 0.44), other-HEC group having a neutral view
(x= 0.01), and all other groups disagreeing on the state-
ment. The agreement of farmer-HEC on this was particu-
larly different to the disagreement shown by other-no
HEC and the two expert groups and the neutral view of
other-HEC was also different to the disagreement shown
by the expert-no HEC group (Bonferroni post hoc
test, p< .05).

3.3 | Respondents' perception of the
acceptability and effectiveness of HEC
mitigation tools

All groups on average agreed on the acceptability of nine
mitigation tools (Table 3 and Figure 3). They were early
warning with infrasonic call detectors (xmin = 0.81,
xmax = 1.52), Global Positioning System or GPS collars
(xmin = 0.77, xmax = 1.52) and geophones (xmin = 0.38,
xmax = 1.58), compensation or insurance schemes
(xmin = 0.24, xmax = 1.35), planting thorny plants
(xmin = 0.44, xmax = 1.25), planting unpalatable crops
(xmin = 0.19, xmax = 1.19), bee fences (xmin = 0.29,
xmax = 0.86), electric fencing (xmin = 0.20, xmax = 0.92)
and flashlights (xmin = 0.19, xmax = 0.71). Out of them,T
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only four tools; GPS collars (xmin = 0.79, xmax = 1.21),
geophones (xmin = 0.70, xmax = 1.16), infrasonic call detec-
tors (xmin = 0.72, xmax = 1.17) and electric fencing
(xmin = 0.28, xmax = 0.64) were agreed, on average, as
effective by all groups (Table 4 and Figure 3). There were
mixed views on the acceptability of 10 HEC mitigation
tools (Table 3 and Figure 4) of which there were neutral
to positive views on the effectiveness of thunder flashes
(xmin = 0.05, xmax = 0.58) and firecrackers (xmin = 0.01,
xmax = 0.13) by all groups (Table 4 and Figure 4). Expert-
HEC and expert-no HEC disagreed (x values ranging
between �0.18 and �0.77) on the acceptability of restrict-
ing elephants to protected areas (F(5,605)= 7.19, p< .001),
translocation to protected areas (F(5,605)= 11.43, p< .001)
and translocation to wild elephant holding grounds
(F(5,605)= 9.06, p< .001) which were different (Bonferroni
post hoc test, p< .05) to the view of farmer-HEC, other-

HEC and other-no HEC who agreed on their acceptabil-
ity (Table 3). Similarly the two expert groups disagreed (x
values ranging between �0.34 and �0.98) on the effec-
tiveness of these tools (Table 4) with the view of expert-
no HEC group being different (Bonferroni post hoc test,
p< .05) to the agreement shown by the rest of the groups
on their effectiveness; restricting elephants to protected
areas (F(5,529)= 5.49, p< .001), translocation to protected
areas (F(5,497)= 10.23, p< .001) and translocation to wild
elephant holding grounds (F(5,488)= 10.45, p< .001).

All respondent groups agreed on the unacceptability
of six tools (Table 3 and Figure 5), which included cap-
ture and taming problem elephants (xmin =�1.15,
xmax =�0.21), sterilizing elephants (xmin =�1.37,
xmax =�0.91), official culling of problem elephants
(xmin =�1.51, xmax =�1.25), nail boards (xmin =�1.83,
xmax =�1.51), shot guns (xmin =�1.92, xmax =�1.04)

FIGURE 1 Bubble graphs (a and b) depicting the mean and Potential for Conflict Index2 (PCI2) for the perception towards causes of

human–elephant conflict (HEC) among experts, farmers and others with and without experience in HEC. Centre of the bubble indicates the

mean score (on the scale of the y axis), and bubble size illustrates the magnitude of PCI2 with larger bubbles indicating high potential for

conflict among respondents within groups. PCI2 values with different superscripts (a–d) represent significant difference in PCI2 values

(p < .05). * denotes items having one or more groups not represented in the graph due to PCI2 being 0.00.
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and jaw bombs (xmin =�1.89, xmax =�1.52). Farmer-
HEC group had the highest acceptability of shot guns
(x=�1.04, Tamhane post hoc test, p< .05) compared to
all other groups (F(5,605)= 15.65, p< .001, Table 3) but
also a high potential for conflict on it within the group
(PCI2= 0.43, Figure 5). All groups agreed on the ineffec-
tiveness of sterilizing elephants (xmin =�1.16,
xmax =�0.67), official culling of problem elephants
(xmin =�1.17, xmax =�0.67), nail boards (xmin =�1.53,
xmax =�1.39), shot guns (xmin =�1.36, xmax =�0.69)
and jaw bombs (xmin =�1.42, xmax =�1.18; Table 4 and
Figure 5). The other-HEC group had a slightly positive
view (x= 0.08) on the effectiveness of capture and taming
problem elephants which was particularly different
(Bonferroni post hoc test, p< .05) from the negative view
of the expert-no HEC group (x=�0.94) while all the
other groups also perceived it to be an ineffective tool
(F(5,417)= 3.79, p< .001, Table 4).

4 | DISCUSSION

We assessed views on Asian elephant conservation and
HEC mitigation by experts, farmers, and others with or
without personal experience in HEC. We identified many
similarities in views towards the causes of HEC (Table 1
and Figure 1), and each group had positive views towards
the importance and conservation of elephants (Table 2
and Figure 2). We identified disparities in views on
increasing elephant population is a cause of HEC and the
possibility of co-existing with elephants and removing
elephants from human habitats. Respondent groups also
expressed different views towards the acceptability and
effectiveness of some HEC mitigation tools (Tables 3 and
4 and Figures 3–5), particularly around restricting ele-
phants to protected areas, and translocating problem
elephants into protected areas away from capture sites
and into wild elephant holding grounds. Understanding

FIGURE 2 Bubble graphs (a and b) depicting mean and Potential for Conflict Index2 (PCI2) for agreement of different statements

related to importance, conservation and co-existence with elephants among experts, farmers and others with and without experience in

human-elephant conflict (HEC). Centre of the bubble indicate the mean score (on the scale of the y axis) and bubble size illustrates the

magnitude of PCI2 with larger bubbles indicating high potential for conflict among respondents within groups. PCI2 values with different

superscripts (a–c) represent significant difference in PCI2 values (p < .05). * denotes items having one or more groups not represented in the

graph due to PCI2 being 0.00.
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FIGURE 3 Legend on next page.
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these similarities and differences in opinions can assist
with the development of acceptable and effective HEC
mitigation strategies to successfully achieve conservation
goals (Dhungana et al., 2022; Drijfhout et al., 2022; Engel
et al., 2017; Heneghan & Morse, 2019; Stinchcomb et al.,
2024; van Eeden et al., 2019). Our findings provide an
insight into views that may be positive for elephant con-
servation and management and draws attention towards
those views that may lead to unnecessary entanglements
or controversies among important stakeholder groups
related to HEC.

4.1 | Causes of HEC

The high agreement among all groups on many of the
anthropogenic causes of HEC shows that there is an over-
all awareness among all groups that HEC is a man-made
problem. Despite this general agreement, experts and
farmers who have experienced HEC perceived that an
increasing elephant population is also a probable cause of
HEC, as opposed to others (Table 1). There was also high
potential for conflict on this point within the two expert
groups (Figure 1). There are reports of range expansions
and increases in several regional elephant populations
(Baskaran et al., 2011; Fernando et al., 2011; Jigme &
Williams, 2011; Singh et al., 2023; Sukumar, 2006) even
though overall elephant numbers are declining or are
very small in many range countries (Fernando &
Pastorini, 2011; Menon & Tiwari, 2019). Previous studies
have also shown that people experiencing HEC in differ-
ent regions perceived that elephant populations are
increasing (see de Silva et al. (2023) for an example from
Sri Lanka) or declining (see Sampson et al. (2022) for an
example from Myanmar). Therefore, variable population
trajectories at local scales may be contributing to the dis-
agreement between groups, and conflicting views within
the expert groups, on increasing elephant numbers being
a probable cause of HEC at broader scales.

There was also high potential for conflict within
expert groups on loss of elephant habitat due to natural
causes and not having enough food in forests being
causes of HEC when compared to their consensus on
others (Figure 1). A deficit in available information or
lack of wider discussions on these aspects may lead to

different views within expert groups or lack of strong
opinions about them. For example, there is some evi-
dence that natural processes like climate change may
cause changes in elephant distribution and could there-
fore create more HEC (Guarnieri et al., 2024; Kanagaraj
et al., 2019; Yang et al., 2022), but this may not be a topic
widely discussed as a cause of HEC. Furthermore,
although not having enough food in forests is perceived
as a cause of HEC, HEC incidents are known to peak
during the harvesting season but not particularly during
the dry season when there could be low availability of
food in forests (Gubbi, 2012; Neupane et al., 2017;
Webber et al., 2011). Elephants in Sri Lanka are also
known to move out of protected areas during the dry sea-
son (due to low availability of food) to feed in fallow land
without causing conflict with people (Fernando et al.,
2005). However, the increasing use of longer cultivation
periods or irrigated dry season cultivation may lead to
increased conflict as elephants compete with humans for
food during dry seasons (Anuradha et al., 2019; Pastorini
et al., 2013). These variable situations may lead to low
consensus among experts. Where there are differences in
views between stakeholders it will be beneficial to further
investigate them under each local HEC situation and
communicate with relevant stakeholders to build consen-
sus on them, because addressing root causes is essential
to successfully mitigate HEC.

4.2 | Importance and conservation of
elephants and co-existence with them

We found mostly positive attitudes towards the impor-
tance and conservation of elephants, even among those
affected by HEC (Table 2), similar to observations
described in other studies (Sampson et al., 2019; Su et al.,
2020; Tripathy et al., 2022; van de Water & Matteson,
2018). This may be linked to the majority of respondents
identifying themselves as followers of Buddhism (59.7%)
and Hinduism (10.8%; Table S1) who each consider ele-
phants as sacred beings (Gogoi, 2018; Köpke et al., 2021;
Oommen, 2021; Sukumar, 2003; Thekaekara et al., 2021).
However, rather than reverence specifically towards ele-
phants, it may be due to compassion and respect for all
living things (de Silva et al., 2023), as is preached in

FIGURE 3 Bubble graphs depicting mean and Potential for Conflict Index2 (PCI2) for acceptability (a and c) and perceived effectiveness

(b and d) for nine human–elephant conflict (HEC) mitigation tools agreed on average as acceptable by experts, farmers and others with and

without experience in HEC. Centre of the bubble indicate the mean score (on the scale of the y axis) and bubble size illustrates the

magnitude of PCI2 with larger bubbles indicating high potential for conflict among respondents within groups. PCI2 values with different

superscripts (a–d) represent significant difference in PCI2 (p < .05). * denotes items having one or more groups not represented in the graph

due to PCI2 being 0.00. GPS, Global Positioning System.
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FIGURE 4 Legend on next page.

16 of 27 CABRAL DE MEL ET AL.

 25784854, 2024, 11, D
ow

nloaded from
 https://conbio.onlinelibrary.w

iley.com
/doi/10.1111/csp2.13238 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [06/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Buddhism. All respondent groups also agreed that
humans have taken over elephant habitats and not vice
versa (Abdullah et al., 2019; Sampson et al., 2019). But,
our results show that expression of mostly positive atti-
tudes towards elephants and their conservation does not
necessarily make people experiencing HEC willing to co-
exist with elephants; especially the farmers (Ardiantiono
et al., 2021; de Silva et al., 2023; Sampson et al., 2022; van
de Water & Matteson, 2018). The farmer-HEC group per-
ceived that elephants should be removed from human

habitats rather than removing humans (Table 2,
Figure 2). Despite most respondent groups agreeing that
humans should be relocated away from elephant habi-
tats, this might be difficult to implement given the many
social issues that arise from such a process (Su
et al., 2020).

The inequality in sharing costs and benefits of living
with elephants could be influencing this unwillingness to
co-exist with elephants among our farmer-HEC group
(Jordan et al., 2020). Agricultural communities are the

FIGURE 4 Bubble graphs depicting mean and potential for conflict index2 (PCI2) for acceptability (a and c) and perceived effectiveness

(b and d) for 10 human–elephant conflict (HEC) mitigation tools with mixed views on acceptability among experts, farmers and others with

and without experience in HEC. Centre of the bubble indicate the mean score (on the scale of the y axis) and bubble size illustrates the

magnitude of PCI2 with larger bubbles indicating high potential for conflict among respondents within groups. PCI2 values with different

superscripts (a–d) represent significant difference in PCI2 (p < .05). * denotes items having one or more groups not represented in the graph

due to PCI2 being 0.00.

FIGURE 5 Bubble graphs depicting mean and Potential for Conflict Index2 (PCI2) for acceptability (a) and perceived effectiveness (b)

for six human–elephant conflict (HEC) mitigation tools agreed on average as unacceptable by experts, farmers and others with and without

experience in HEC. Centre of the bubble indicate the mean score (on the scale of the y axis) and bubble size illustrates the magnitude of

PCI2 with larger bubbles indicating high potential for conflict among respondents within groups. PCI2 values with different superscripts (a–
d) represent significant difference in PCI2 (p < .05). * denotes items having one or more groups not represented in the graph due to PCI2
being 0.00.
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most severely impacted by living alongside elephants
given they experience significant tangible costs (Gulati
et al., 2021; van de Water & Matteson, 2018). However,
studies have shown that intangible costs of living with
elephants such as fear and concern about future crop
losses caused by elephants are the main factors driving
intolerance rather than tangible economic loss (de Silva
et al., 2023; Saif et al., 2020). Although tangible economic
benefits may be a less important driver of tolerance, its
contribution to support and empower people and influ-
ence their attitudes cannot be ignored (Ardiantiono et al.,
2021; van de Water & Matteson, 2018). In our study we
observed that all respondent groups agreed on elephant
conservation benefiting the rural economy, but farmer-
HEC and other-HEC had conflicting views on this com-
pared to the expert-HEC group (Figure 2). Recent studies
in an area near the Udawalawe National Park in
Sri Lanka has shown that the people experiencing HEC
actually do not receive tangible economic benefits from
the revenue generated by protected areas or the ecotour-
ism industry in their region (de Silva et al., 2023;
Kariyawasam et al., 2020). This suggests that while ele-
phant ecotourism has the potential to boost the rural
economy generally, it may not boost the household econ-
omies of people actually experiencing HEC. Experts need
to recognize these disparities in views, the importance of
balancing costs and benefits of HEC, and provide farmers
with sufficient assurance about their lives and livelihoods
if co-existence with elephants is to be promoted among
people affected by HEC (Ardiantiono et al., 2021; van de
Water & Matteson, 2018).

4.3 | Acceptability and effectiveness of
HEC mitigation tools

All groups on average agreed on the unacceptability and
ineffectiveness of many potentially lethal or harmful
HEC mitigation tools (Tables 3 and 4 and Figure 5). The
majority of our respondents (particularly the farmers and
others) are from Sri Lanka where illegal killing of ele-
phants occur at a considerable level (LaDue, Eranda,
et al., 2021; Prakash et al., 2020). Although positive, com-
passionate attitudes may be borne and predominate as a
result of religious and cultural influences (de Silva et al.,
2023; Köpke et al., 2023), it is also possible that our
respondents may not respond truthfully about their
perceptions on killing or harming elephants given its ille-
gality, even if they perceive it as an acceptable form of
self-defense (de Silva et al., 2023). Although shot guns are
considered unacceptable by all groups, there was high
potential for conflict within the farmer-HEC group on
this. Such conflict in views could be because some

respondents perceive it acceptable as a tool of self-defense
or as an acoustic deterrent by firing to the air (Nath et al.,
2009), although they are often shot at elephants which
cause fatal injuries (de Silva et al., 2013; LaDue, Eranda,
et al., 2021; LaDue, Vandercone, et al., 2021; Santiapillai
et al., 2010). However, disapproval of killing or harming
elephants, suggests reduced support for such methods in
managing HEC, which is a positive aspect for the conser-
vation of elephants.

There was disagreement between experts and all
other groups on the acceptability and effectiveness of
restricting elephants to protected areas and translocation
of problem causing elephants to protected areas away
from their capture sites and into wild elephant holding
grounds (Figure 4). The public have expressed the view
that authorities are responsible for mitigating HEC and
that removing problem causing elephants from their
lands and/or confining elephants into protected areas
would be a lasting solution (de Silva et al., 2023; He et al.,
2011; Sampson et al., 2019; Talukdar & Choudhury, 2020;
van de Water & Matteson, 2018). Although experts have
shown that these methods are ineffective in reducing
HEC and negatively impact the wellbeing of elephants
(Anthony, 2021; Fernando, 2011; Fernando, 2015;
Fernando et al., 2012; Fernando et al., 2015; Pinter-Woll-
man, 2009; Stüwe et al., 1998), this awareness is lacking
among the general public. Therefore, experts need to pay
attention to these opposing perceptions and better
explain to local communities experiencing HEC why
such methods are not viable options. However, this posi-
tive view on restricting elephants to protected areas and
translocation by people experiencing HEC could also be
due to their negative experiences and/or their view that
most other methods available to them are ineffective in
mitigating HEC (Figures 3 and 4).

There was lack of agreement on the acceptability
and/or effectiveness of many of the traditional deterrents
(e.g., flashlights, lighting bonfires, shouting to chase ele-
phants and smoke), except on the effectiveness of thun-
der flashes and firecrackers (Table 4 and Figure 4).
Community-based crop guarding using loud noises,
explosives, fire and lights have shown to be effective in
keeping elephants away (Gunaryadi et al., 2017;
Hedges & Gunaryadi, 2010; Nyhus et al., 2000; van de
Water & Matteson, 2018), but they may be effective only
in the short term given elephants quickly habituate to
them (Aziz et al., 2016; Davies et al., 2011; Fernando
et al., 2011). Therefore, experts should encourage use of
these methods with other interventions during shorter
periods to ensure their effectiveness in the long term.

There were several other tools that were deemed
acceptable by all groups too, albeit with mixed views on
their effectiveness (Figure 3). For example, farmers in
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our study perceived that planting unpalatable crops is
ineffective despite evidence that they may be effective
and support the livelihoods of local communities
(Dharmarathne et al., 2020; Gross et al., 2017; Ly et al.,
2020). One reason for this may be the increased time and
money required to change to alternative cropping or
farming practices (Neupane et al., 2017). Experts and
farmers who have experienced HEC also had relatively
neutral or negative opinions on the effectiveness of bee
fences, perhaps because their success against elephants
in Africa (King et al., 2009; King et al., 2010) is not well
reflected in studies on elephants in Asia (Fernando &
Corea, 2019; Sugiyo et al., 2016; van de Water et al.,
2020). Compensation schemes could be effective in pro-
viding relief to those affected and thereby improve peo-
ple's tolerance levels towards co-existing with elephants
(Chen et al., 2021; Jasmine et al., 2015). But similar to
many other studies, respondents who have experienced
HEC seem to feel that it is ineffective because reporting
and claiming compensation is difficult, time-consuming,
and the available funds are insufficient to cover the real
losses (Bandara & Tisdell, 2002; Borah et al., 2022;
Karanth et al., 2013; Ogra & Badola, 2008; Tisdell & Zhu,
1998). Such schemes are also prone to fraud (Ogra &
Badola, 2008) and do not actually prevent the loss, but
merely shift the cost of the losses from farmers to the
general public via government or other management
agencies. Regardless, we suggest that the tools that are
considered acceptable but sometimes ineffective repre-
sent those tools that are most likely to become more
important in the future following sufficient research and
development to improve them. Research effort to
improve the efficacy of these tools is warranted.

Interestingly, only four HEC mitigation tools were
perceived by all groups as both acceptable and effective
(Tables 3 and 4 and Figure 3). These were electric fencing
and early warning systems with infrasonic call detectors,
GPS collars and geophones, although only electric fenc-
ing could be considered a widely used tool. Previous stud-
ies have shown that people generally perceive electric
fencing to be an effective HEC mitigation tool (Nayak &
Swain, 2020; Neupane et al., 2018; Ponnusamy et al.,
2016; van de Water & Matteson, 2018), but, its effective-
ness strongly depends on proper maintenance (Jasmine
et al., 2015; Liefting et al., 2018; Pekor et al., 2019). Elec-
tric fences are costly to build and maintain (Gunaryadi
et al., 2017), are often broken by elephants (Desai &
Riddle, 2015; Jasmine et al., 2015), limit elephant move-
ment and gene flow (Estes et al., 2012; Hayward &
Kerley, 2009; Puyravaud et al., 2022), and might only
shift the problem from one area to another (Osipova
et al., 2018). However, community based electric fences
can be quite effective in managing HEC where the

responsibility of fence maintenance is adopted by com-
munity members (Fernando, 2020; Fernando et al., 2011;
Samaranayake et al., 2023). The other three tools consid-
ered both acceptable and effective are not widely used at
present, have relatively limited information on their suc-
cess, or are still under development (Dabare et al., 2015;
Sugumar & Jayaparvathy, 2013; Venkataraman et al.,
2005; Zeppelzauer et al., 2015). Despite this, the impor-
tance of early warning systems in preventing HEC inci-
dents is being increasingly recognized as a good
approach. For example, China has invested large
amounts of funds on remotely triggered alarms, mobile
warning messages, infrared triggered cameras and
drones, which have been reported to be effective at
detecting problems with elephants (Chen et al., 2021);
but alone, most tools do not actually mitigate those prob-
lems, which still require people to use traditional
methods to prevent elephants from entering their proper-
ties (Cabral de Mel et al., 2022; Gross et al., 2022). Never-
theless, the generally positive attitudes among people
towards uncommon and sophisticated early warning sys-
tems may indicate a willingness in people to test and
explore modern technologies to mitigate HEC. Technolo-
gies that both warn about and mitigate potential HEC
incidents before they occur are most promising, and
should be further investigated (Cabral de Mel, Sene-
weera, de Mel, Dangolla, et al., 2023; Cabral de Mel,
Seneweera, de Mel, Medawala, et al., 2023).

Our survey responses are based on HEC placed in a
general context to get a broader understanding of percep-
tions of various aspects of HEC. However, stakeholder
views on causes of HEC and its mitigation approaches
may differ based on local contexts and the severity of
HEC experienced (Tan et al., 2020). Therefore, opinions
could be further evaluated by asking respondents how
much they would agree or disagree under different HEC
scenarios, especially where disagreements were identified
(Engel et al., 2017; Heneghan & Morse, 2019). For exam-
ple, how much respondents would agree with co-
existence, translocation of a problem elephant, restricting
elephants to protected areas, or elephant holding grounds
when there is low frequency of crop raiding, high fre-
quency of crop raiding or frequent lethal encounters with
elephants. Such assessment may provide a better under-
standing of people's perception to develop and implement
HEC mitigation approaches specific for each HEC situa-
tion. Conflicting views between experts and people
experiencing HEC is of particular concern because suc-
cessful adoption of HEC management approaches will
depend on the local people perceiving them as favorable
and effective (Denninger Snyder & Rentsch, 2020; Noga
et al., 2015). We recommend that experts pay attention to
those views of people experiencing HEC, particularly
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to those who express different views to their own. Doing
so will help develop better ways to communicate, under-
stand and engage with local people to reach consensus
on mutually important topics.

Conflicting views among the experts are also prob-
lematic given they could lead to highly variable recom-
mendations or measures for HEC mitigation. Further
to the reasons discussed above, the differences in views
among experts can be due to their professional or social
biases, moral obligations and personal wildlife value
orientations; experts are not always objective towards
their decisions and opinions about wildlife (Bruskotter
et al., 2019; Donfrancesco et al., 2023; Lute et al., 2018;
Treves & Santiago-Ávila, 2020) especially under uncer-
tainty (Heeren et al., 2017; Karns et al., 2021). For
example, conservationists and animal rights activists
who prioritize ‘saving elephants’ are most likely to
have a strong view that human activities are the root
cause of HEC, and that factors that may be related to
elephants are not (Thekaekara et al., 2021). Further
classification of experts by asking them to identify
whether they are strong animal rights activists, conser-
vationists, etc. (van Eeden et al., 2019) may also help to
better understand their perceptions. The differences in
opinions within expert-HEC may be driven by local
context, but disparity between expert-HEC and expert-
no HEC can also be due to their distance from
the problem, their experiences or relevance of HEC in
their personal lives, or proximity to elephants. In some
instances, we observed that the view of those experienc-
ing HEC to differ from that of expert-no HEC but with
no significant disparity with expert-HEC. This could
largely be due to the limited engagement of expert-no
HEC with local people experiencing HEC, unlike expert-
HEC who deal with HEC and engage with local commu-
nities on a daily basis. Irrespective of their social identity
and experiences affecting their personal views, experts
should work together to develop consensus if we are to
succeed in HEC mitigation.

There are a few important limitations to our study.
For example, although we have tried to formulate our
survey questions carefully, some questions may have sim-
ilar meanings to different people, and hence their results
may be correlated (e.g., the causes of HEC associated
with unplanned development, poor land-use planning,
and agricultural expansion may be similar). Had the
questions been formulated differently we may have
obtained slightly different results. Our survey asked what
respondents thought about different aspects of HEC, and
their responses may be based on their individual percep-
tions, which may not be driven by a comprehensive eco-
logical understanding. Furthermore, there are inherent
limitations of online surveys resulting in selective

participation of respondents (e.g., participation may be
limited to those who have access to a smart phone or
internet or are literate) and self-selection of respondents
(e.g., who has a special interest in the topic surveyed;
Andrade, 2020; Heiervang & Goodman, 2011). This is
reflected by the majority of our participants being below
the age of 35 and with high literacy. By combining our
online survey with a paper-based survey targeting rural
farming populations, we have been able to somewhat
overcome the sampling bias to represent a broad sample
of people experiencing HEC. Although we opened
our online survey to all elephant range countries, most of
our respondents were from Sri Lanka, so our results may
better reflect the situation in Sri Lanka than in other
range countries (even though the experts in this study
were represented by many different countries and are of
a diverse background). Future studies may benefit from
collaborative research with other range countries to com-
pare and understand the perceptions of different stake-
holders. It would also be beneficial to further explore
‘why’ respondents perceived some mitigation tools to be
effective or ineffective over the others that would provide
a better understanding for their improvement and
refinement.

5 | CONCLUSIONS

In conclusion, we found that all stakeholder groups gener-
ally agreed on most causes of HEC, had positive opinions
towards elephant conservation, and perceived that lethal
and harmful HEC mitigation methods are both ineffective
and unacceptable. However, those affected by HEC largely
disagreed with the idea of co-existing with elephants and
instead supported the removal of elephants from human
habitats. Despite the apparent impasse, we identified sev-
eral mutually acceptable tools that offer the best opportu-
nities to mitigate HEC if or when issues affecting their
inconsistent reliability can be overcome. We recommend
that researchers should focus their efforts on refining the
effectiveness of these tools and approaches, and on reduc-
ing both tangible and intangible costs of living with ele-
phants to tolerable levels. Experts should understand
and be aware that differences in stakeholder views exist
and give special attention to views of those who experience
HEC when formulating appropriate management strate-
gies. Experts should also consider their own biases and
work together to develop consensus among them on HEC
mitigation measures. Such understanding will help in
developing more effective HEC mitigation measures to
reduce the frequency and severity of HEC in the future,
leading to better outcomes for both humans and elephants
living in shared landscapes.
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