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Abstract: Conflict with elephants and subsequent economic losses negatively affect residents’ tolerance towards wild elephants. It is
important to understand people’s attitude towards wildlife, especially Asian Elephants with an endangered status. A questionnaire survey
was undertaken with 510 forest fringe residents of Nilambur North and South Forest Divisions, Kerala, to understand residents’ attitudes
towards elephant conservation and Human-Elephant conflict. The majority of the villagers experienced psychological stress and fear
associated with movement restriction and chances of encounters with elephants. Crop damage was perceived as the most serious issue,
followed by injury or death by encounters with elephants. Elephants show a higher preference for raiding Jackfruit and Plantain than
other crops. The conflict was caused more frequently by solitary elephants than by elephant herds. Elephants were mainly found near
farm areas during late night (22:00-02:00 hr) and early night (20:00-22:00 hr). More than half of the residents were in favour of forest
conservation owing to its ecological value. One-fourth of the respondents favoured forest conservation due to its extraction benefits such
as collection of fuel wood and cattle grazing. Almost equal proportions of people have positive and negative attitudes towards elephants.
In such instances, the possibility for a drastic shift towards negative attitudes following spontaneous elephant conflict events can be
expected. Ecological awareness, interaction among stakeholders, and participatory maintenance of mitigation methods will possibly
reduce conflict and contribute towards the coexistence of people and elephants in this human-dominated landscape.
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INTRODUCTION

Elephant invasion into human habitations affects
people at different levels, causing economic, social,
cultural, and psychological impacts. For the long term
integrity of conservation areas, support from local
residents is essential (Struhsaker et al. 2005). Efforts to
ensure wildlife conservation will fail unless residents’
concerns are resolved (Conover 2002). The assessment of
people’s attitudes and perceptions towards conservation
has become an important aspect in many studies of
wildlife conservation (Newmark et al. 1993).

Human-Wildlife conflict (HWC) is often a manifestation
of underlying Human-Human conflict (HHC) such as
between authorities and local people who are in the midst
of Human-Wildlife interactions (Hart & O’Connell 2000;
Dickman 2010). The endangered status of elephants and
the huge damage caused per conflict incident adds to the
significance of HHC management, particularly in the case
of elephant conflict. People who are victims of elephant
conflict increasingly perceive elephants as agricultural
pests, and this threatens their survival (Fernando et al.
2005). Whether farmers regard a species that causes
damages as problematic or acceptable is determined
by cultural differences in perceptions towards the
particular species (Fernando et al. 2005). As the cultural
and ecological factors vary worldwide this information
is likely to be site-specific. It has been recognized that
major challenges in the management of human-elephant
conflict (HEC) are greatly influenced by the human
component (Hart & O’Connell 2000).

The increasing political interest as well as media
coverage of elephant related issues is higher when
compared to other wildlife species. This demands
studies on elephant conflict from the people’s point of
view. The knowledge of people’s attitudes is useful for
developing awareness programs that specifically target
misconceptions that people hold towards wildlife and
conservation initiatives. Moreover, it can make people
aware of the current status and ground level realities
involved in natural resource conservation (Lee 2004).

Wildlife conservation issues are least addressed in
areas outside protected areas (Macura et al. 2011). The
Nilambur Forest Reserve forms a part of the Western
Ghats, home to the largest elephant population in Asia,
and experiences conflict of various degrees throughout
the range but the local issues are not well addressed
here though there are few studies on other aspect of
HEC (Rohini et al. 2016, 2017). Hence an attempt was
made to understand people’s attitude in the North
and South Forest Divisions of Nilambur, Kerala. The

present study provides baseline information about
people’s attitude towards conservation issues, reveals
people’s misconceptions, and thereby enables suggested
potential focus areas while formulating policies for
improving tolerance by means of participatory activities
and environmental education programs.

METHODS

This study was conducted in the Nilambur forests
which form the Eastern sector of the Malappuram
District and include a major range in the southern
Western Ghats, one of the world’s biodiversity hotspots
(Mittermeier et al. 2005). The Nilambur Forest Reserve
is under the administration of the North and South Forest
Divisions and is part of the Nilgiri Biosphere Reserve
(NBR). Nilambur forests are part of Elephant Reserve
No. 8, the Nilambur Elephant Reserve, under Project
Elephant (Sukumar & Easa 2006). The Nilambur Valley is
popular for teak plantations and the area is home to the
oldest teak plantations in India.

The attitude of people towards conservation issues
was assessed by using an individual level questionnaire
survey from February to May, 2016. Questions were
asked directly by the first author to the forest fringe
residents through interviews. The questionnaire survey
was carried out in 17 selected villages abutting the
forest ranges of Vazikadavu and Karulai to assess the
conservation attitude of local people.

The whole area sharing boundaries with Vazhikadavu
and Karulai forest ranges was divided into grids (0.5km
x 0.5km). A buffer of one kilometer in length was given
to the forest, and then all the grids touching the buffer
within the study villages were selected. From each grid,
located close to the forest boundary, five houses were
selected to conduct the survey. The survey included both
open ended and close ended questions (Appendix 1).

The questionnaire sought detailed information on
the extent of elephant conflict, the most serious issue
of conflict, pattern of conflict, attitude towards forest
conservation and elephant conservation. A total of 510
residents in 17 forest fringe villages were interviewed.
People’s responses were assessed by percentage analysis.

RESULTS

Extent of conflict
The majority of the residents (42.5%) experienced
psychological stress associated with conflict, such as
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free movement restriction and fear associated with
frequent encounters with elephants. Crop damage was
experienced by 28.7% of respondents, and property
damage by 15.1%. Incidents of injury by an encounter
with elephants were reported by 4.8% of respondents.
There were no issues experienced due to conflict with
elephants for 8.9% of respondents. Significantly more
people suffer fear and stress due to elephants followed
by crop damage (Fig 1).

Most serious issue of elephant conflict

Crop damage was perceived by respondents as the
most serious issue (47.66%) followed by injury or death
by an encounter with elephants (38.48%). Fear and
restriction of free movement due to the presence of
elephants were mentioned as the most serious issues
only by 7.55% of respondents. Fewer respondents
mentioned the damage caused by elephants to properties
as the most important problem (6.29%). Significantly
more people perceived crop damage as the most serious
issue of elephant conflict, followed by injury by elephant
attack (Fig. 1).

Pattern of conflict

Elephants showed a higher preference for raiding
jackfruit (43.85%), followed by plantain (37.4%), coconut
(32.1%), arecanut (22.3%), rubber saplings (1.96%), and
other crops such as paddy, pineapple, teak (0.78%);
however, 6.6% of respondents perceived that there is
no crop preference of elephants when they raid. A few
of the residents were not aware of elephant preferred
crops (1.56%). The majority of the respondents observed
a significantly higher preference for jackfruit followed by
plantain (Fig. 2).

The conflict caused by solitary elephants was
observed by 42% of respondents, and 33.13% of
respondents reported it was caused by elephant herds.
Both solitary elephants and elephant herds caused
conflict (24.31%). Less than 1% of respondents were
unaware of the number of elephants causing the conflict.
Significantly higher crop raiding was observed by solitary
elephants than the elephant herd. Elephant herd with
3-6 individuals were sighted by more respondents. The
sighting of large elephant herd was comparatively less
(Fig. 3).

More than half of the residents (52.7%) reported that
elephants were found more duringlate night (22:00-02:00
hr), 27.6% of respondents reported elephants mainly
in early night (20:00-22:00 hr), 11.37% of respondents
reported their presence in evening (17:00-19:00 hr), and
6.86% of respondents stated that the conflict was higher

Percentage of responses
w
s

No Issues

Fear of Safety &
Free Movement

Crop Damage  Property Damage Injury

¥ problem experienced ™ Most serious issue

Figure 1. Extent of conflict and the most serious issues of conflict in
the fringe villages of Vazhikadavu and Karulai Forest Range

30.0 7

250 +

Percentge of responses
=
&
o

Most attractive crop for elephant crop raid

Figure 2. Preferred crops raided by elephants as perceived by local
respondents (Others include Paddy, Pineapple and Teak)

No: of incidents reported
w
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Figure 3. Number of elephants involved in crop raiding according to
respondents

during dawn (04:00—05:00 hr). Less than one percent of
people observed that conflict occurred in the day time.

Attitude towards conservation of the forest reserve
The majority of the respondents (87.52%) were in
favour of conservation of forests, whereas 11.87% did
not favour conservation, and very few people (0.60%)
had neutral responses regarding forest conservation.
More than half of the residents (64.1%) appreciated the
conservation of forest ecosystems due to an awareness
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of its ecological values, i.e., the forest provides a healthy
environment, good climate, rain and pure water which are
essential for the existence of humans. About one-fourth
of the respondents (25.6%) felt that forest conservation
is essential due to the extraction benefits, i.e., collection
of fuel wood, cattle grazing, and extraction of bamboo for
making fences. Fewer respondents (7.02%) appreciated
the aesthetic value and mentioned that the forest area is
nice to look at as it is beautiful with greenery all around
and hence it must be conserved. Very few people (3.2%)
stated that it is important to protect forests for the
survival of wildlife (Fig. 4). Negative attitudes towards
forest conservation were associated with the economic
loss and stress experienced by wildlife conflict.

Elephant conservation attitude

About half of the respondents had a positive attitude
towards elephants, were 54.75% in favor of elephant
conservation and 45.24% of the total respondents
opposed the same. Of those who supported elephant
conservation, 67.6% expressed compassion towards
elephants, and felt they had a right to live in the wild,
and 14.4% considered elephants a property of the forest.
About 7% of respondents regarded elephants as an asset
of the nation and regarded them as public property to
be conserved, whereas 5.5% of respondents regarded
elephants as deity and appreciated their presence in
the forest. Few respondents were reluctant to mention
anything bad against elephants as it was as a sin to
mention anything bad against elephants, according
to their religious views. According to 3.38% people,
ensuring the conservation of elephants in the wild will
reduce the level of conflict. It was associated with the
perception that elephant conflict is an outcome of habitat
disturbance and human activity. Only a few respondents
regarded elephant conservation as important as it will

60 -
50 -
40 -
30 -
20 -
10 -
04 - .

Ecological Importance  Extraction Benefits

Percentage of responses

Aesthetic Value Wildlife Conservation

Reasons for favouring forest conservation
Figure 4. Various reasons for favouring forest conservation by forest
fringe residents of the Nilambur Forest Reserve

promote income generation through tourism activities
(1.27%), and elephants can be captured and used for
human purposes (0.84%) (Fig. 5). The dislike towards
conservation is attributed to conflict incidences and
associated economic and social impact.

DISCUSSION

The majority of the surveyed residents experienced
difficulties associated with elephant conflict. Lack of
safety, fear or stress due to the presence of elephants near
people’s residences, fear to go outside the house from
early night, and lack of sleep due to the notion of danger
by elephant attacks were the most common problems
due to conflict. Occasionally, the fear of elephant conflict
has badly affected the health of residents leading to
medical conditions such as hypertension. Sutton (1998),
in his studies in Africa, found that the costs of elephant
damage include psychological stress from anticipating
nocturnal raiders and alteration in the daily working
schedule. During the study, it was observed that fear
persisted in a fringe village after the loss of life of a tribal
woman by elephant attack, and, following this incident
people did not cooperate with the forest department
even to extinguish a forest fire near their houses. This
was similar to the result from studies by Ngure (1995)
and Wilson et al. (2013) that the rapid circulation of news
about injury or death due to elephant attack generates
fear among people and this will negatively affect the local
support for elephant conservation.

Crop depredation by elephants has been identified
as the most critical HEC issue in India (Sukumar & Gadgil
1988) and also in Africa (Sitati 2003; Stephenson 2004).
In this study, though crop damage was experienced by
nearly one-third of respondents, it was perceived as the

Percentage of responses
MW s w @ N o=
& © o =] & o ©
| | | | | | |

=
15
L

For the Public Religious Captivity
forest property value

=]
n

To reduce Tourism

conflict

Right to live

Reasons for favouring elephant conservation

Figure 5. Respondents’ attitude towards factors associated with the
necessity of elephant conservation
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most serious issue of elephant conflict by nearly half of
the residents.

Although injury by an elephant encounter was very
rare, it was regarded as the second most serious issue
of elephant conflict after crop damage, followed by fear
and restriction of movement, and property damage. Fear
associated with the presence of elephants and restriction
of free movement was the least serious form of conflict,
though it has been the most frequently experienced
form of conflict. Damage to property by elephants
was reported by a few of the respondents. Recurrent
damage to water pipelines was the most common issue
of property damage. Apart from this, damage to water
tanks, wells, water pump sets, gates and fences were
observed. In contrary to the present study, property
damage was found as the most common type of damage
around Chitwan National Park and Parsa Wildlife Reserve
in Nepal, where crop damages were found to be much
less (Pant et al. 2015).

In the current study, the most attractive crops
for elephants include jackfruit, followed by plantain,
coconut, and arecanut trees. Several villagers chopped
off jack trees from their courtyards due to fear of
elephants coming near their houses during the jackfruit
season. Villagers perceived that the rubber saplings were
attractive to elephants due to the frequent incidence
of massive damage to rubber saplings in some regions.
Other elephant-preferred crops include pineapple, paddy,
and teak, but the cultivation of these was comparatively
less in fringe areas. A few of the respondents argued that
none of the crops attract elephants. These responses
may be out of suspicion that following specification of
particular preferential crops by villagers, the authorities
will discourage the cultivation to manage conflict. More
individual elephants were involved in conflict incidents
than elephant herds. This may signify the presence
of habituated crop raiders in this area as observed in
other studies (Sukumar 1990; Easa & Sankar 1999; Das
et al. 2012). Whenever an elephant herd was involved
in crop damage, it was as a small group mostly ranging
from 2-5 individuals; however, larger elephant group
size was also found occasionally in the area. Generally,
elephants entered the farms only after sunset and left
before sunrise. The same pattern was observed with
a higher percentage of respondents mentioning that
crop damage was higher at late night followed by early
night. Other studies have shown that crop raiding by
elephants is almost exclusively a nocturnal activity (Bell
1984; Thouless 1994; Hoare 1995). Where elephants are
exceptionally bold, crepuscular raiding activity may be
encountered (Hoare 1999).

In the midst of conflict-related issues, the majority of
the people living around the Forest Reserve had a positive
attitude towards forest conservation, similar to studies
by Newmark et al. (1993) and DeBoer & Banguetem

(1998). Residents appreciated the conservation of
forest ecosystems as it provides water, and sustains a
healthy environment and good climate. The role of non-
economic values in maintaining people’s relationship with
the conservation areas was significant here and similar to
studies by Raval (1994) and Kuriyan (2002). According to
studies by Infield (2001), the non-economic values play
a critical role in long-term conservation of forests. The
extraction benefits obtained from the forest reserve
certainly have a crucial role in building the attitude
towards conservation. It was observed by Kiss (1990) and
Hill (1998) that a negative attitude towards conservation
was remarkable if people did not receive benefits,
yet they bear the costs of living with wildlife. Fewer
respondents mentioned aesthetic benefits as the reason
for a favourable viewpoint towards forest conservation.
People appreciated the aesthetic value and perceived
that the area is beautiful as there is greenery all around.
Very few respondents believed that the conservation of
forests was essential as it is the habitat of wild animals.
People living near the forest reserve may have positive
(Badola 1998) or negative attitudes (Walpole & Leader-
Williams 2002) towards the conservation area. Balancing
these trade-offs and understanding factors that support
positive attitudes is critical to long-term sustainability of
these places (Newmark et al. 1993).

Despite losses due to the conflict in their daily life,
more than half of the respondents in this study expressed
positive attitudes towards elephant conservation. In
other regions people appreciate elephant conservation
in spite of their losses, including in Manas National Park,
India (Nath et al. 2015), the Terai Arc Landscape, India
(Jasmine et al. 2015), and the Shew-U-Daung Wildlife
Sanctuary, Myanmar (Allendorf et al. 2015). Negative
attitudes towards the elephants were formed due to
direct or indirect impacts of HEC. In Africa, farmers
who lost a crop to elephants were more negative in the
Maputo Elephant Reserve than non-victims (de Boer &
Baquete 1993). Apart from disliking wildlife, crop damage
has been given as the main reason for disliking protected
areas in several studies in Africa (Parry & Campbell 1992;
Newmark et al. 1993). In the present study it was also
observed that people responded negatively towards
forest conservation due to conflict related losses and lack
of economic benefits from the forest.

A favorable opinion towards elephants was mostly
due to the sympathy of villagers towards the elephants
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for their right to live in their own natural habitats. This
signifies the cultural tolerance in India, which ensures
the continued coexistence between humans and wildlife
(Karanth et al. 2009, 2010). Rural people value elephants
in spite of the frequent conflict and this was reflected
through their ability to consider the elephant as an
integral part of the forest ecosystem. Similar studies
in the Terai Arc Landscape of Uttarakhand indicate that
local residents recognize the ecological value of elephants
and perceive that their presence indicates a healthy
ecosystem (Jasmine et al. 2015).

Elephants were regarded as important public assets
by some respondents to emphasize its conservation
value. Positive attitudes were also due to the belief that
elephants were the manifestation of God. Such beliefs
can have a major impact on elephant conservation
universally (Santiapillai et al. 2010). Only 5% of residents
around the Nilambur Forest Reserve perceived the
necessity of elephant conservation owing to religious
values. According to a few respondents (3%), ensuring
the conservation of elephants within the forest will
lead towards reduced conflict. They emphasized the
lack of appropriate interventions to sustain elephant
conservation within the forest reserve.

There was no significant difference in residents’
attitude towards elephant conservation. Almost equal
proportions of people had positive and negative attitudes
towards elephants. In such instances, the possibilities
for a drastic shift towards negative attitudes following
spontaneous elephant conflict events can be expected.
Another study has shown that in such instances, most
local farmers would eliminate elephants from their
environment if given a choice (Hill 1998).

Local residents living around forest areas were
directly affected by the cost associated with conservation
initiatives. The perceptionsand attitudes of residentsliving
near the forest areas will ultimately make a difference to
biodiversity conservation (Ninanetal.2007). Inthe present
study, it was noted that people were largely unaware of
the ecological importance of elephants and the role in
sustaining forest ecosystem, although they were aware
about the ecological importance of forests. Therefore,
it is necessary to improve conservation attitudes of
people by making them aware of the ecosystem services
rendered by elephants such as seed dispersal, energy
transfer in the food chain, and ultimately in the existence
of forest ecosystems. Ecological awareness, interaction
among stakeholders, and participatory maintenance of
mitigation methods could reduce conflict and contribute
towards coexistence of people and elephants in this
human-dominated landscape.
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Appendix 1. Study questionnaire

1. Have you suffered any of the following issues due to wild elephants?
(Crop damage, Property damage, Injury by elephant encounter, Stress or other problems)

2. Of the different issues, which is the most serious issue of elephant conflict?
(Crop damage, Property damage, Injury by elephant encounter, Stress or other problems)

3. Isthere any preference for crop raiding (Yes/No), which is the most preferred crop?
Arecanut, Coconut, Plantain, Jack Fruit, Others

4. How many elephants were involved in crop raiding usually?

5.  When does crop raiding occur most frequently?
Early night (20:00-22:00 hr)
Late night (22:00-02:00 hr)
Dawn (02:00-05:00 hr)
Day time (05:00-06:00 hr, 18:00-19:00 hr)

6. Isit necessary to protect the forest? Yes/No/ other responses
If yes, why do you feel this way?
(Ecological values, Extraction benefits, Aesthetic values, Wildlife conservation, others)
If no, why do you feel this way (Open ended)

7. lIsit necessary to protect the wild elephants? Yes/No/other responses
If yes, why do you feel this way? (Right to live, for forest, Public property, Religious value, others)
If no, why do you feel this way (Open ended)
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