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Abstract: Human-elephant conflict (HEC) has risen across South Asia, as agricultural expansion and habitat
fragmentation push elephants and rural communities to share landscapes. This study looks at farmers' opinions,
conflict experiences, and attitudes toward mitigation measures in villages near the Omkar Range in Bandipur
National Park, Karnataka, India. Field surveys were conducted in 12 forest-edge settlements from July to August
2025, utilizing structured questionnaires administered through face-to-face interviews with 120 respondents. The
survey collected data on socio-demographic variables, landholding and cropping patterns, the frequency and nature
of elephant encounters, the extent of damage, mitigation methods, compensation mechanisms, and community
attitudes towards elephants and conservation. The results show that HEC is common and growing in the study area,
with 70.8% of respondents reporting an increase in conflict over the last five years. Crop raiding was the most
common type of conflict, with 56.6% of households reporting more than 50% seasonal crop loss and 26.7%
witnessing total crop failure. Elephant intrusions happened mostly at night and during the wet season, with
agricultural fields serving as the principal battle zone. Traditional deterrence techniques, such as firecrackers, noise,
and night guarding, were extensively used but viewed as useless and temporary. Compensation measures were
considered as insufficient, with 82.5% of impacted farmers reporting no compensation and 90% dissatisfied with
current procedures. Despite substantial economic losses and safety risks, community attitudes toward elephants
remained largely tolerant, reflecting cultural acceptance and coexistence values. The study highlights the urgent
need for integrated, landscape-level mitigation strategies that strengthen compensation systems, improve physical
barriers, enhance early-warning mechanisms, and promote community participation to sustain long-term
coexistence between humans and elephants in conflict-prone regions.
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Introduction
Human-elephant conflict (HEC) has intensified in  and agricultural expansion increasingly fragment
recent decades as expanding human settlements  elephant habitats, bringing Asian elephants
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(Elephas maximus) into closer and more frequent
contact with people (Gunawansa et al, 2023a).
Rising human populations
conversion of forests into farms and other land
uses, which heightens the likelihood of encounters
and, consequently, conflict (Naha et al, 2019).
Understanding the underlying causes, spatial
patterns, extent, and impacts of HEC is essential
for shaping effective, long-term conservation
strategies (Zimmermann et al, 2020; Montgomery
et al, 2022;). This growing body of knowledge is
critical not only for mitigating conflict but also for
ensuring the coexistence of local communities and
elephants in shared landscapes.

accelerate the

Across Asia, the escalating clash between
humans and elephants has become a major
conservation concern and is one of the leading
causes of the Asian elephant’s endangered status
at the global level (LaDue et al,, 2021). Among the
most severe expressions of this conflict is elephant
crop raiding, which directly threatens the food
security, safety, and livelihoods of rural
communities that depend heavily on agriculture
(Nyumba et al., 2020; Gunawansa et al., 2023a). At
the same time, elephants face increasing risks due
to habitat loss, fragmentation, and degradation
driven largely by agricultural expansion, along
with illegal poaching for ivory, hides, or calves
(Western and Mose, 2023). Direct confrontations
between people and elephants often result in
injuries or fatalities on both sides, making this one
of the most challenging dimensions of HEC (Ram
et al, 2021). As these incidents accumulate, they
influence public attitudes, eroding local support
for conservation and diminishing
tolerance toward elephants (Majumder, 2022). In
India, where HEC is predominantly linked to
agriculture-based disputes, conflict mitigation
strategies frequently prioritize human interests,
reflecting a broader tendency toward human-
centered approaches in managing shared
landscapes (Gopalan and Radhakrishna, 2022).

initiatives

This study looks at farmers' perceptions of
human-elephant conflict (HEC) in the Bandipur
forest region, focusing on their demographics,

conflict experiences, and attitudes toward current
and proposed mitigation strategies. In addition to
documenting their socioeconomic features, the
study investigates how landholding size, crop
variety, reliance on forest-edge farming, and
primary livelihood activities influence
vulnerability to elephant It also
assesses farmers' willingness to pursue alternative
and sustainable approaches to conflict resolution,
as well as their perceptions of the efficacy of
current interventions such as crop guarding,
electric fence, compensation programs, and
community-based initiatives.

intrusions.

Materials and Methods

Bandipur National Park, in the Chamarajanagar
district of Karnataka, India, covers 868.63 km?. It
was established as a tiger reserve under Project
Tiger in 1973 (Jayaprakash and Hickey, 2019), and
it has been a part of the Nilgiri Biosphere Reserve
since 1986. In 1931, the Maharaja of Mysore
established the Venugopala Wildlife Park, a 90
km? forest near Gundlupet, which eventually grew
to around 800 km? with the establishment of the
Bandipur Tiger Reserve in 1973 (Reddy et al,
2016).Bandipur is ecologically linked to several
significant protected areas, including Rajiv Gandhi
National Park (Nagarahole) to the northwest,
Wayanad Wildlife Sanctuary (Kerala) to the
southwest, and Mudumalai Wildlife Sanctuary
(Tamil Nadu) to the southeast. Together, they
constitute the Nilgiri Biosphere Reserve, one of
South India's largest contiguous wildlife areas.

The park has an estimated 1,116 elephants—
potentially up to 1,289—with an elephant density
of around 0.96 km™2. Its elevation spans from 680
to 1,455 meters, with an annual rainfall of 714 to
1,270 mm. The Kabini River is a natural boundary
between Bandipur and Nagarahole National Parks.
The park's northern edge is home to over 200
human settlements, resulting in large areas of
human-wildlife  interaction. = Administratively,
Bandipur is separated eleven forest
ranges.The reserve is traversed by two important
highways: NH-181, which connects Coimbatore
(Tamil Nadu) to Gundlupet (Karnataka), and NH-
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766, which connects Kozhikode (Kerala) to
Kollegal. Both highways pass through the
Bandipur Tiger Reserve's main section, increasing
human-wildlife interactions.

In July and August 2025, field surveys were
undertaken in 12 villages along the northern,
western, and eastern edges of Bandipur National
Park's Omkar Range. Face-to-face interviews were
conducted with necessary permissions during
household and field visits, using a standardized
questionnaire that included both open- and
closed-ended questions. The survey aims to
document farmers' perceptions of conflict, existing
preventive strategies, and the underlying causes of
human-elephant conflict (HEC). Respondents were
also asked about the activities they had advised to
the Forest Department, which allowed for an
assessment of their tolerance for crop raiding and
projected Additional
observations included attitudes that expressed

elephant hazards.
fear, aversion, or negative emotions toward
elephants.

The questionnaire was divided into six
organized components meant to provide a
thorough picture of farmers' experiences and
attitudes on human-elephant conflict. It gathered
demographic data such as gender, age, family size,
and educational background, followed by
socioeconomic information such as occupation,
annual income, landholding size, and the distance
between each respondent's village and Bandipur
National Park. The questionnaire also asked
respondents about their previous and recent
with  elephants, including the
frequency and nature of interactions. It also
investigated the specific types of
encountered, such as crop loss, property damage,
and associated hazards. Questions
compensation systems and community
involvement evaluated access to relief,
participation mitigation efforts, and
perceived benefits. Finally, the tool includes both
open- and closed-ended questions designed to
elicit views, emotional responses, and suggestions
about elephant intrusions and conservation

encounters

conflict

about

in local

efforts. All interviews were performed in Kannada,
and responses were recorded using pre-designed
survey forms.

Results and Discussion
Socio-Demographic Characteristics of Respondents

The poll has 120 respondents from 12 periphery
settlements near Bandipur National Park's Omkar
Range. The sample was largely male (89.2%,
n=107), with ages ranging from 18 to >65 years,
with the 35-44 age group accounting for the
highest proportion (25.8%).

A significant proportion of families were
medium-sized (4-5 members, or 71%). Education
levels varied: 40% just attended primary school,
while 3% had no formal education. The vast
majority (68%) had lived in the village for at least
three generations. Agriculture was the primary
occupation for 96% of respondents, with over
56% earning less than 310,000 per month,
highlighting financial vulnerability.

The average landholding was 3.25 acres, with
50% owning 2-4 acres. Rainfed land accounted for
51%, while 41% was irrigated. Farmers grew 21
crops, the most common of which were ragi,
banana, tomato, jowar, rice, ginger, cotton, and
coconut. Respondents identified ragi, banana,
tomato, and jowar as the crops most frequently
destroyed by elephants. Paddy, beetroot, cabbage,
and green gram were the least impacted.

Patterns of Elephant Encounters

Elephant interactions were prevalent throughout
the study area, with 52.5% of respondents
reporting sightings in the last week and 30.8% in
the last month. The majority of these encounters
(90.8%) took place on croplands, demonstrating
that agricultural fields were the predominant
interface elephants.
Encounters also followed specific time patterns.
The majority of crop-raiding incidences happened
at night (66.7%), with the rainy season (70%)
emerging as the greatest period for elephant
presence near settlements. Furthermore, 55% of
respondents reported seeing elephants while

between humans and
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Farmers’ perception of change in HEC over last
five years (%)
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Fig. 1: Farmers’ perception of change in HEC over five years.

actively working on their farms, emphasizing the
increased risk during ordinary agricultural
activities.

Group composition varied greatly. More than
half of the sightings (51.7%) were of small groups
of 1-5 elephants, with 25% involving medium-
sized herds of 5-15 individuals. Solitary elephants,
often adult tuskers, accounted for 149% of
encounters, with only a small minority of
respondents reporting bigger groups of more than

fifteen elephants.
Perceived Trends in Human-Elephant Conflict

The majority of respondents indicated that the
conflict between humans and elephants has gotten
worse in recent years. A significant 70.8% stated
that crop-raiding incidences had increased over
the last five years, while 12.5% saw no change,
only 15% thought conflict levels had decreased
and 1.7% replied as Uncertain (Fig. 1). This
communal intensifying
emphasizes the growing impact on agricultural
livelihoods and shows that existing mitigation
efforts have not kept up with the increasing
frequency of elephant intrusions.

view  of conflict

Extent of Crop and Property Damage

Crop damage from elephant invasions was

widespread and severe throughout the examined
villages. More than half of the respondents
(56.6%) reported losing more than 50% of their
seasonal crop yield, with 5.8% experiencing
complete crop loss. Only a small percentage
(5.8%) reported minimal harm. These losses had a
direct impact on food security and financial
stability, as most households relied significantly
on agriculture for both subsistence and livelihood.

The economic pressure caused by periodic
damage prompted many farmers to change their
agricultural practices. A high number (74.1%)
reported changing their crop selections, planting
schedules, or farming intensity as a result of
frequent elephant invasions, with some even
considering abandoning farming altogether. Aside
from crops, elephants damaged fencing structures,
irrigation pipes, gates, and water/supply lines,
financial  difficulties  to

adding already

impoverished people.
Human Safety Risks

In addition to destroying crops and property,
elephants posed significant threats to human
safety throughout the study region. Half of the
respondents (50%) reported being chased or

forcefully approached by elephants at some point,
290



Human Safety Impacts of Elephant Encounters (n)
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Fig. 2: Human safety impacts of elephant encounters.

indicating that risky encounters occur often
during normal agricultural tasks (Fig. 2). The
survey found one human fatality in the tested
communities, and 3.3% of respondents reported
injuries from direct elephant conflicts. These
findings highlight the enormous physical danger
that farmers confront when guarding their fields,
especially at night and during peak agricultural
seasons.

Mitigation Measures Used by Farmers

Farmers utilized a variety of traditional strategies
to keep elephants away from agriculture, with a
focus on simple, low-cost procedures. The most
common way was to use firecrackers (29.1%),
followed by screaming or drumming to create
noise (20.8%). Other typical strategies for scaring
elephants away during nocturnal raids included
setting fires (17.5%) and using torches (15%).
A lesser proportion of respondents
watchtowers or active night guarding, however,
these options required significant labor and were
not practical for all homes.

used

Despite their extensive use, respondents
regularly stated that these deterrents gave only
momentary or limited respite, and elephants
frequently returned after being driven away. Some

farmers reported that loud noises occasionally
safety
concerns. The recurrence of crop losses despite
rigorous guarding efforts suggests that present
community-level mitigation techniques are
insufficient to address the magnitude and
frequency of elephant intrusions.

escalated elephant hostility, raising

Compensation and Institutional Support

The compensation methods for elephant-related
losses were commonly viewed as ineffective by
the questioned households. Despite multiple
82.5% of respondents reported
receiving no compensation for crop or property
damage. 90% of respondents were dissatisfied

applications,

with the present compensation methods, citing
delays in evaluation, insufficient proof of crop loss,
and compensation levels that did not match actual
These perspectives
significant institutional gap, since inadequate
aggravate
vulnerability while decreasing community faith in

market values. reveal a

compensation methods economic

forest management authorities.

Community Participation and Attitudes Toward
Elephants

Despite the occurrence of conflict, opinions

toward elephants were not always negative. The
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Fig. 3: Levels of tolerance toward elephants among respondents.

majority of respondents (68.3%) indicated neutral
tolerance toward elephants (Fig. 3), while 31.6%
claimed conditional positive tolerance, meaning
that they were willing to coexist with elephants if
crop damage was minimized. Notably, none of the
respondents proposed the removal or elimination
of elephants, indicating a deep cultural regard for
animals and acceptance of elephants as part of the
local ecosystem.

However, participation in conservation efforts
has remained modest. More than half of the
respondents (56.6%) said they had not taken part
in any elephant conservation activities, and 67%
said they had received no direct benefits from
conservation programs in the region. When asked
about the potential or perceived benefits of living
near elephants, 55 per cent said there were none,
while smaller groups mentioned contributions like
community development (24 per cent), personal
satisfaction from conservation (23%), and limited
ecotourism or conservation-related financial gains
(5%).

These findings imply that, while communities
continue to tolerate elephants, a lack of visible
benefits, combined with repeating agricultural

losses and insufficient compensation, may

undermine long-term community support for
conservation efforts.

This study shows that human-elephant conflict
(HEC) in the Omkar Range of Bandipur is
widespread and increasing, which is consistent
with trends
agricultural expansion and habitat fragmentation
exacerbate interactions between elephants and
rural communities (Borah et al., 2022; Anoop et
al, 2023; Gunawansa et al, 2023b). The high
levels of crop destruction and numerous nocturnal
raids
documented in Eastern and Southern India, when
elephants preferentially target croplands at
periods of low human activity and peak crop
availability (Naha et al, 2020; Sengupta et al.,
2020).

in India and South Asia where

observed here are similar to trends

Conflict is concentrated along the park
boundary, which is consistent with findings from
North Bengal, Odisha, and Sri Lanka, where
compressed movement corridors and expanding
human settlements direct elephants to farmlands
(Naha et al,, 2019; Prakash et al.,, 2020; Tripathy et
al, 2022). Seasonal raiding peaks during the rainy
correspond  to regional
observations and may be exacerbated by climate-

driven shifts in vegetation and rainfall patterns

season broader
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(Choudhury et al,, 2022). The prevalence of family
groupings in crop-raiding events is consistent with
conflict dynamics across South Asia, however, the
contribution of lone bulls—also documented in
this study—remains significant given their link
with high-damage episodes (Sukumar, 2020; Dash
etal, 2025).

Socioeconomic vulnerability is a significant
factor in determining conflict severity. Households
relying on small-scale agriculture reported large
economic losses, consistent with research in
Assam and Sri Lanka that demonstrate marginal
farmers incur disproportionate costs of HEC
(Kumar et al., 2018; Borah et al., 2022). Farmers in
this region, like those in Nepal and Odisha,
reported changes in cropping patterns as well as
increased worry and stress, highlighting the
broader social and psychological effects of living in
conflict-prone areas (Gurung et al, 2020; Rathore
etal,2023).

Despite the severity of the losses, attitudes
toward elephants remained somewhat tolerant, a
trend seen in Kerala and portions of Northeast
India where cultural values promote coexistence
(Rohini et al, 2018; Dash et al., 2025). However,
widespread unhappiness with compensation
systems echoes complaints from other Indian
states, where delays, insufficient valuations, and
procedural
management authority (Sengupta et al, 2020;
Borah et al, 2022). Bulte and Rondeau (2005)
underline that persistent uncompensated losses
can diminish tolerance over time.

barriers undermine trust in

Current mitigation techniques, which mostly
include firecrackers, noise, and night guards,
provide only short-term protection
increasing risk exposure. Similar limits have been
noted in India and Sri Lanka, where traditional
approaches frequently fail to prevent elephants
(Nair et al, 2019; Das et al, 2022). Elephants'
cognitive plasticity and learning capacity are
expected to diminish the long-term effectiveness
of predictable deterrents (Mumby and Plotnik,
2018). Physical barriers, such as solar fence, have
potential when properly maintained, but their

while

performance elsewhere suggests that ongoing
community participation and institutional support
are required for success (Das et al., 2022).

The findings lend support to proposals for
comprehensive mitigation efforts at the landscape
level. Priority activities identified in recent
national assessments include strengthening
compensation mechanisms, repairing degraded
ecosystems, safeguarding corridors, and creating
community-based early warning networks.
Promoting elephant-resistant crops and changing
cropping  cycles further
vulnerability (Singh and Sharma, 2019), while
GPS-based monitoring and mobile alarm systems
can improve readiness in high-risk areas (Patel et
al,, 2022).

may minimize

Overall, HEC in Bandipur mirrors broader

regional factors, emphasizing the need for
that

ecological restoration, institutional improvement,

comprehensive interventions combine
and community participation. To maintain current
levels of tolerance, farmers must reduce their
economic burden while supporting coexistence-
oriented management based on an understanding
of elephant behaviour, landscape dynamics, and

local livelihoods.
Conclusion

This study demonstrates that human-elephant
conflict in the Omkar Range of Bandipur National
Park is severe and expanding, owing to the
confluence of agricultural expansion, seasonal
crop availability, and elephant migration through
fragmented landscapes. High crop loss, frequent
nocturnal attacks, and direct dangers to human
safety underline the tremendous issues that rural
households must face. Despite these challenges,
community reasonably
forgiving; nonetheless, prolonged economic losses
and inadequate compensating
threaten to weaken this tolerance over time.

sentiments remain

institutions

The limited effectiveness of typical barriers
highlights the importance of diverse, long-term
interventions. Immediate priorities include
strengthening compensation mechanisms,
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improving physical barriers, and promoting
community-based early warning systems.
Similarly, landscape-scale interventions; such as
protecting elephant corridors, rehabilitating
degraded habitats, and encouraging less appealing
crop varieties; are crucial for
elephants’ dependency on croplands. Integrating
local knowledge with technical tools and fostering
meaningful community participation will be
critical to improve the sustainability of mitigation
measures. Finally, achieving coexistence in
Bandipur requires coordinated action from forest
managers, policymakers, and local residents.
Future initiatives that address both the ecological
and socioeconomic aspects of conflict can reduce
livelihood threats while also maintaining one of
India's most important elephant populations.

minimizing
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