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Abstract

Human conflict with Asian elephants (Elephas maximus) is a critical challenge for the conservation of
the species in Bangladesh. Thus, the primary aim of this study was to check the conflict status between
humans and wild elephants within the Teknaf Wildlife Sanctuary (TWS). Fifty-two respondents were
randomly interviewed from both the local Bengali and Rohingya communities across the TWS using a
semi-structured questionnaire. Our analyses show that wild elephants sometimes move into Rohingya
camps and surrounding villages. Bengali residents reported higher incidence of encountering wild ele-
phants than did Rohingya people. A majority of respondents were frightened upon seeing wild elephants,
and they reported that elephant attacks caused human injury and death in their communities. Our anal-
ysis showed further that most elephant attacks took place during winter between evening and midnight.
To deter wild elephants from their villages and camps, more than two-thirds of respondents used tradi-
tional deterrence techniques like fires, rock throwing, and group shouting, whereas one-third of respon-
dents employed modern technology like Elephant Response Teams (ERTs), torch/flashlight, hand mikes,
and watchtowers with solar-powered flashlights. One-fifth of respondents expressed satisfaction with
the effectiveness of modern deterrence techniques. To minimize human-elephant conflict, respondents
suggested introducing a variety of interventions. These include forming more ERTs, training residents
on modern deterrence techniques, and raising awareness through environmental education programs.
Respondents further suggested restoring traditional elephant migration corridors, developing core ele-
phant habitat containing the animal’s preferred food species, creating buffer zones with human-preferred
plant species so as to reduce dependency on nearby forests (and to avoid wild elephants), and installing
solar fencing and bio-fencing to deter elephants from settlements.

Keywords: Teknaf wildlife sanctuary; Attitude; Rohingya; Wild elephants

Introduction

Conflicts between humans and wildlife have become an increasingly important issue for
conservationists over the past 30 years [1]. Most of these conflicts involve crop raiding by
wild animals like the Asian elephant (Elephas maximus). Moreover, the utilization of natural
resources between humans and wildlife can affect the natural ecosystem and may cause the
suppression or even local extinction of wildlife populations [2]. Human-wildlife conflicts,
especially with wild elephants, present a very important challenge for the conservation of
protected areas [3]. Inevitably, there seems to be intense conflict and maximum damage
involving villages are on the edge of the park boundary [4,5]. Disturbances by wild elephants
are strongly seasonal, corresponding with paddy harvesting times [6]. Farms adjacent to
the park boundary are likely to be raided, especially during harvest seasons (June-August
and October-December) in southeastern Bangladesh, when paddy is at the optimal stage
of growth [7]. Wild elephant’s damage exposed crops and injure or Kkill people [3,8]. The
presence of untamed elephants causes people to fear for their lives [9] and encourages them
to avoid their fields at night [10], thus increasing the intensity of crop-raiding by elephants
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[5]. However, relationships between humans and protected areas
are often problematic and remain a serious barrier to successful
conservation [11]. These relationships are multifaceted and
poorly understood [12]. Available studies have focused on the
loss of access to traditional natural resource extraction and on the
damage to crops and livestock inflicted by wildlife as root causes
of conflicts between humans and wild animals [13]. However, the
character of conflict between people and protected areas varies
locally and is consistent with the social values and economic status
of the area people. Therefore, it is important to arrange protected
area programs consistent with local needs. However, in the last
five years, Bangladesh has been hosting about a million forcibly
displaced Rohingya from Myanmar in several sprawling camps in
Ukhia, Cox’s Bazar, which has led to massive destruction of forest
resources. Thus, this study aims to explore the conflict between
Asian elephants and both local Bengali people and Rohingya
refugees. The specific objectives were to:

(i) explore the socio-economic condition of the people living
across the study area,

(i) know the status and patterns of interactions between humans
and wild elephants, and
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(iii) identify ways to mitigate conflicts between humans and wild
elephants.

Materials and Methods
Study area

Teknaf Wildlife Sanctuary (IUCN category V) is situated about
48km south of Cox’s Bazar district (21004 /N, 92009/E), comprising
approximately 116.15km? and covering 10 blocks (i.e., Raikhong,
Saplapur, Shilkhali, Maddyanilla, Dakhin-Nilla, Matabhanga,
Rajachara, Ledha, Dumdumia and Teknaf) in three forest ranges
(i.e., Whykong, Silkhali and Teknaf) of Cox’s Bazar South Forest
Division. The sanctuary is intended to manage and protect
wildlife in addition to increasing the populations of important
wildlife species, especially wild elephants. Although Cox’s Bazar
Forest Division was created between 1919 and 1920, the Teknaf
peninsula was declared as Teknaf Elephant Game Reserve in 1983
under the Wildlife Preservation Act (1974). It is located near the
political border between Bangladesh and Myanmar (Figure 1). The
designation of game reserve could not provide adequate protection
for the elephant habitats and was hence changed to wildlife
sanctuary in 2010.

Figure 1: Map showing the study area.

Data collection and data analysis

The study was conducted in Rohingya camps and surrounding
villages located close to the sanctuary in Ukhia sub-district of Cox’s
Bazar district. The Rohingya camps were established in 2017 and
have been managed by the United Nations High Commissioner
for Refugees (UNHCR). Prior to the data collection, we identified
different spots across the study area where wild elephants attacked
frequently. In total 14 places were selected for data collection across
the study area. Five of these were located inside the Rohingya
shelters, and the remaining nine were located outside the camps
in villages including South Poliyapara, Balukhali, Rasidong, Nasari,
Madhuchara, Hakaimpara, Kutupalong, Ulbaria, and Machkari. We
interviewed Rohingya people (n=26) inside the camps and local

Bengali people (n=26) in the nine villages surrounding the camps.
We performed a semi-structured questionnaire that included the
respondent’s socioeconomic status and their experience with wild
elephants, such as how often they had witnessed the movement of
elephants in their locality, the structure of the herd, times when
they had feared an elephant attack, incidents of elephants chasing
or attacking people, the period and time of attacks, the period
and time of injury or death caused by attack, the location of these
incidents, deterrence techniques used to protect life and property
from elephants, supports received to deter elephants from
settlements, and mitigation measures to address human-elephant
conflict in the sanctuary. A total of 52 standardized, structured, and
semi-structured questionnaires were administered equally in the
camps and surrounding villages. The participants were selected
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randomly, and completion of the questionnaires was facilitated
using face-to-face communication tools. Only adults over the age
of 18 years were interviewed. We mostly interviewed the heads of
households, although in their absence we interviewed any willing
family member. After collection of the field data, respondents were
categorized on the basis of their gender (i.e. male and female), age
(i.e. young (< than 31 years), middle age (31 to 50 years), or older
(>50 years)), education (i.e. illiterate, <primary, primary, or above
primary), occupation (i.e. day laborer, unemployed, NGO worker,
businessman, housewife, farmer, CNG driver, road constructor, or
carpenter), household size (i.e. small (up to 5 members) or large
(>5 members)), and monthly income (i.e. poor (< BDT 5000),
medium (BDT 5100 to 10000), or rich (> BDT 10000)). Data were
analyzed using SPSS for windows version 24.0. Differences between
perceptions were tested using x? (chi-square) and ANOVA tests.
The significance level was set at p < 0.05.

Results

Demographic and socio-economic analysis of the
respondents

Among respondents (n=52), more than half were young
(55.8%), illiterate (53.8%), and belonged to a small family (65.4%),
and varied significantly between the types of respondents (i.e.
Rohingya versus Bengali) for age (x?=10.21, df=2, p=0.006),
education (x?=8.10, df=3, p=0.006), and household size (x2=8.50,
df=1, p=0.004). Among respondents, the proportion of day laborers
(21.2%) and unemployed persons (21.2%) was slightly higher
than other types of occupation such as housewives (17.3%), NGO
workers (13.5%), farmers (11.5%), and others (5.8%), and varied
significantly between the types of respondents (x*=20.10, df=6,
p=0.003). The proportion of middle-income levels (39.2%) among
respondents was higher than that of the poor (35.3%) and the
rich (25.5%), and the proportion varied significantly between the
types of respondents (x?=9.51, df=2, p=0.009). The illiteracy rate
was higher among the Rohingya population (57.7%) than among
the Bengali respondents (50%). Family size, meanwhile, was
larger among the Bengali respondents (53.8%) than the Rohingya
respondents (15.4%).

How often was there movement of wild elephants in
your locality?

Whenever respondents were asked how often wild elephants
moved in their locality, 88.5% indicated ‘sometimes’, while the
remaining 11.5% said ‘more often’, and their perceptions varied
significantly between types of respondents (n=52, x*>=6.78, df=1,
p=0.009). No respondent from either the Rohingya or Bengali
communities commented “too often” to answer the question.

The structure of the herd of wild elephants that visited
camps or human settlement zones

When asked about the structure of wild elephant herds visiting
the Rohingya camps and adjoining areas, respondents (n=52)
reported that the number of male elephants (2.81+3.14) is less
than half that of female elephants (5.56£6.00). There are also some
infants in the herds (0.65+1.25). The size of the herds visiting
villages surrounding the Rohingya camp (13.5%¥12.84) is larger
than the herds visiting the Rohingya camp (4.535+3.42) itself, and
the structure of the herd significantly varied between camps and
adjoining villages (Male: F=10.76, df=1, p=0.002; female: F=12.68,
df=1, p=0.001; and infant: F=9.73, df =1, p=0.003).

Incidents of wild elephant encounters

Bengali residents reported a higher incidence of encountering
wild elephants than Rohingya people during the period 2016-2018
(Table 1), which significantly differed between the respondents’
type for 2019, 2017 and 2016 (Table 1). Over this time period (i.e.,
2016-2019), the incidence was highly reported in 2017 but less
reported in 2019 (Table 1). Most surprisingly, the Rohingya were
more likely to encounter wild elephants in 2019 than the Bengalis
did, although adequate measures had been taken to ensure their
protection from elephant attack by the UNHCR (Table 1). The
number of reported wild elephant encounters varied significantly
between the respondent types for the period 2016-2018 (Table 1).
Respondents mentioned the highest number of wild elephants was
encountered in 2018, then in 2017. The number of encountered
wild elephants was comparatively less in 2019 than in 2018 (Table
1).

Table 1: The number of incidents (times) and the number of wild elephant’s encountered from 2016 to 2019 across the
study area and ANOVA-tests of differences between their residential status.

Incident Numbers and Types of Respondents Statistics
Year Number of Elephants Rohingya (N=26) | Bengali (N=26) Total (N=52)
TGO Mean (+SD) Mean (+SD) Mean (+SD) F df P
Incidents 1.65+1.49 0.69+1.05 1.17+1.37 7.2 1 0.01
2019 Elephants encountered 2.69+3.52 2.27+8.37 2.48+6.36 0.06 1 0.813
Incidents 2.42+2.71 3.42+6.31 2.92+4.84 0.55 1 0.462
2018 Elephants encountered 1.85+1.64 4.19+4.77 3.02+3.73 5.61 1 0.022
Incidents 0.04+0.20 6.54+12.25 3.2949.19 7.31 1 0.009
2017 Elephants encountered 0.00+0.00 5.73+7.39 2.87+5.93 15.64 1 0.0001
Incidents 0.00+0.00 5.42+9.88 2.71+7.44 7.84 1 0.007
2016 Elephants encountered 0.00+0.00 2.85+4.28 1.42+3.32 11.51 1 0.001
Biodiversity Online ] Copyright © AHM Raihan S
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Evidence of elephant’s attack

Respondents presented more evidence of elephant attacks in
2018 and 2019 than in 2016. Among the respondents, the Rohingya
said there was more evidence of elephant attacks in 2018 and 2019
than the Bengali people did. On the other hand, in 2017 Bengalis
cited more evidence of elephant attacks than Rohingya did (Table

2). Respondents were also asked if they feared a wild elephant
attack. More than half (57.7%) said they were “sometimes” scared
to see wild elephants, and about one-third (28.8%) said they were
always scared. Only a small number of respondents (13.5%) said
they were not afraid of elephant attacks. Respondents’ perceptions
of this question varied significantly by type across the study area
(n=52, x*=9.2, df=2, p=0.01).

Table 2: Evidence of elephant’s attack mentioned by the respondents in their locality and ANOVA-tests of differences

between their residential status.

Residential status
Statistics
Years Rohingya (N =26) Local (N =26) Total (N =52)
Mean (+SD) Mean (+SD) Mean (+SD) F df P
2019 1.04 +0.87 0.35+0.85 0.69+0.92 8.45 1 0.005
2018 0.96 £0.96 0.46+0.81 0.71+0.91 4.12 1 0.048
2017 0.04+0.20 0.35+0.69 0.19+0.52 4.79 1 0.033

Seasons of wild elephant’s attack

About half of the respondents reported that from 2017-2019
wild elephants mostly attacked their farms, adjoining houses, and
home gardens in winter (i.e., November-February), whereas one-

third of respondents mentioned summer (i.e., March-May) (Table
3). Only Bengali respondents reported that wild elephants attacked
their farms and home gardens during ‘monsoon’ season (i.e., Jun-
Oct).

Table 3: Percentage of respondents mentioned the seasons of wild elephant’s attack from 2017-2019 across the study
area, and x? tests of independence between the residential status of respondents.

Seasons of Wild Elephant’s Residential Status Statistics
Attack Rohingya (N=26) Local (N=26) Total (N = 52) x> df P
Winter 82.5 20 51.25
2019 Summer 16.5 60 38.25 8.67 2 0.013
Monsoon 0 20 10
Winter 100 14.28 57.14
2018 19.4 1 1E-04
Summer 0 85.68 42.84
Winter 100 0 50
2017 Summer 0 66.68 33.34 7 2 0.03
Monsoon 0 33.32 16.67

Incident time of attack

The majority of respondents (57.3%) reported that wild
elephants attack from evening to midnight. The remainder of
respondents (42.3%) said elephants attack from midnight to early
morning across the study area (n=52, x>=52.97, df=1, p=0.02).

Evidence of human death or injury caused by wild
elephant attack

More than half of the respondents (N=52, 53.8%) claimed that
their relatives or neighbors were injured or killed in wild elephant
attacks. Over the last three years, 15 people have died (i.e., 2019:
12,2018: 2 and 2017: 1) and 10 have been injured (i.e., 2019: 9 and
2017: 1) in wild elephant attacks across the study area. Rohingya
people experienced more casualties (66.7%) than Bengali people
(33.3%, F=4.13, df=1, p=0.27). Most incidents occurred inside the
forest (92.6%), while the remaining were outside the forest. These

perceptions varied insignificantly between the types of respondents
(x*=0.622, df=1, p=0.434).

Deterrence techniques used to protectlife and properties
from wild elephants

Both modern and traditional techniques are used to protect
human life and property from wild elephant attacks. More than two-
thirds of respondents reported that they used traditional techniques
like fires, throwing rocks, and shouting in a group to drive wild
elephants out of their settlement zones. On the other hand, about
one-third of respondents relied on modern technology such as
ERTs, torch/flashlights, hand mikes, and watch towers with solar
panel-powered flashlights. The proportion of respondents using
modern technology was significantly higher in the Rohingya camps
than in the surrounding villages (Table 4). Whenever respondents
were asked about the effectiveness of deterrence methods, one-
fifth expressed satisfaction with modern technologies, and their
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proportion varied significantly with respondents’ residential
status (Table 4). On the other hand, the effectiveness of traditional

deterrence techniques varied insignificantly by respondent types
(Table 4).

Table 4: Proportion of people who responded concerning actions taken and their effectiveness for deterring wildlife from
entering areas included in the study, and x? tests of independence between the residential status of respondents.

Residential Status Statistics
Techniques/Effectiveness
Rohingya (N = 26) Local (N = 26) Total (N = 52) x? df p
Modern (1.e.,.ERT, Torch/flashlight, 46.2 154 30.8 578 1 0016
hand mike, watch tower)
Effectiveness of modern techniques 30.8 3.8 17.3 6.58 1 0.01
Traditional (i.e., Flr‘e, throwing rock, 65.4 69.2 67.3 0.09 1 0.768
shouting)
Effectiveness of traditional techniques 26.9 19.2 23.1 0.43 1 0.51

Supports received to deter wild elephants from the
human settlement zones

Respondents were asked if they had received any assistance
from public or private sectors to chase wild elephants from their
locality. More than two-thirds of respondents answered no’ (Table

5). Twice as many Rohingya answered yes to this question than
Bengalis (Table 5). More than 25% of respondents said they had
been provided torch lights, hand mikes, and ERT uniforms from the
Forest Department and the IUCN. Also, 29% of respondents said
that the Forest Department and IUCN cooperated in constructing
watch towers (Table 5).

Table 5: Proportion of respondents on received supports to deter wild elephants from their locality, and x? tests of
independence between the residential status of respondents.

Residential Status Statistics
Variables
Rohingya (N=26) | Local (N=26) | Total (N=52) x? df p

; No 34.6 67.3 68.3
Received 25.3 1 0.01
supports Yes 65.4 32.7 31.7
Support Provide torch light, hand mike, dress for ERT 19.2 30.8 25 163 " 0
materials Construction of watch tower 23.1 34.6 28.8 '

Mitigation measures to overcome human-elephant
conflicts

Respondents were asked what kind of action could be taken to
reduce the level of human-elephant conflict. One-fourth suggested

that more ERTs be set up to drive wild elephants out of their locality
(Table 6). More than one-fifth felt that environmental education
programs were needed to create awareness in the Rohingya camps
and surrounding villages about the conservation importance of
forests and wild elephants.

Table 6: Measures prescribed by the respondents to mitigate the magnitude of human-elephant conflict, and x? tests of
independence between the residential status of respondents.

Residential Status Statistics
Prescribed Measures
Rohingya (N=26) | Local (N=26) | Total (N=52) x* df p
Create awareness through environmental education and extension
. . . 34.6 11.5 231
programs among people and provide equipments to for guarding
Provide training on effective low-cost modern deterrence 15.4 115 135
techniques through CCM based training centers ' ’ ’
Create more ERTs and watch towers with high powerful flashlights 34.6 15.4 25
Create barriers by bio-fencing by non-palatable plant species 11.5 11.5 11.5 15.64 6 0.01
Connecting traditional cor'rldors and c.levelop core area by 38 231 135
elephant’s food species
Avoid wild elephants by creating buffer zones with human 0 77 38
preferred plant species to fulfill their daily needs. ' ’
Establish solar fencing to restrict the entry of wild elephants in the 0 192 96
settlement zones ’ ’
Biodiversity Online ] Copyright © AHM Raihan S
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Moreover, a significant portion of the respondents felt
that measures need to be taken to provide training on modern
deterrence techniques. Some respondents felt that traditional
elephant corridors and core areas could be developed using
elephants’ preferred food species. Also, a number of respondents
emphasized the need to create buffer zones with human-preferred
plant species to meet their daily needs and to avoid wild elephants.
Some respondents encouraged the installation of solar fences and
bio-fencing (planting species elephants find unpalatable outside the
buffer zones to prevent them from entering settlement areas). The
prescribed mitigation measures varied significantly by residential
status of respondents (Table 6).

Discussion

Countries that have received sudden and unexpected influxes
of refugees experienced catastrophic
imbalances, as well as social and economic pressures [14]. The
use of natural resources by refugees can create competition with
host communities. Although the Rohingyas are receiving aid and
cooperation from the government and NGOs to address social and
economic challenges, local people are not getting similar support.

have environmental

Studies have shown that the perimeter of refugee camps expand
rapidly and replace surrounding forest land [15]. As a result, the
health of surrounding forests-including protected sanctuaries-
has been reduced. Environmental problems like human-elephant
conflict can increase with the degradation of elephant habitat and
the construction of obstacles (i.e., refugee camps) in migration
corridors. In our study, we found that the rate of encountering
wild elephants has increased in the Rohingya camp and in the
surrounding villages due to environmental problems. While the
Bangladesh Forest Department has focused on protecting the
Rohingya refugees from elephant attacks, local Bengali residents
have not received such help, and thus our research shows a higher
incidence of elephant attacks in villages surrounding the camp
than in the camp itself. The number of elephant attacks increased
significantly with the arrival of the Rohingya refugees in 2017, but
it has now dropped considerably. With the extreme destruction
of elephant habitat, most wild elephants have moved away from
the TWS to other places, like the Chunati Wildlife Sanctuary to
the north. We found that elephant attacks occur most frequently
during winter. This is no doubt due to the lack of food and water
in the forest during winter. Thus, elephant herds stay in the forest
near settlement zones during the day and enter those zones during
at night to raid farms and home gardens. This results in the injuries
and deaths of people trying to protect their farms and gardens.
Our research also shows that most incidents took place inside
the forest. This means that both local residents and refugees had
entered the forest to extract resources for their livelihoods. Given
this, policy makers should formulate appropriate policy solutions
to reduce the dependency of local residents and refugees on the
wildlife sanctuary. The cost of conflict between human and wildlife
exposes people’s unenthusiastic feelings towards the management
of protected areas. The situation is worsened by the fact that people
resent the protection of these crop raiders. When people reside

around protected areas, they complain that wild animals intrude
on their agricultural fields [16]. On the other hand, sanctuary
managers argue that people have encroached on the habitats of
wildlife, a result of severe human population growth [17]. Local
people are unable to protect their crops when they live close to
protected areas. In Tanzania and Uganda, famers reported that
crop-raiding wildlife caused crop damage in their settlement zones
[18].

Habitat degradation and fragmentation gradually increase the
occurrence of human-elephant conflict, an important challenge
for Bangladesh. Extensive harvesting of forest resources (i.e., large
trees) brings wild elephants closer to humans because elephants
forage on the secondary vegetation that grows after a disturbance
[19]. Moreover, elephants have increased contact with humans due
to changes in land use [20]. Isolated agricultural farms along park
boundaries may expand the human-elephant interface and create
a land-use pattern that favors elephant foraging [21]. As people
have continued to transform more land and forest for settlement
and also for establishing Rohingya camps, shrinking habitats have
compressed wildlife populations to levels beyond their carrying
capacity. When the carrying capacity is exceeded, the interaction
between humans and wildlife intensifies [22], and this is strongly
related to the size of the Protected Area (PA). There are a variety
of mitigation techniques for reducing human-elephant conflict and
providing residents with materials and knowledge regarding such
techniques can lessen the conflict and create positive interaction
between humans and wild elephants. The mitigation techniques
employed by farmers in Bangladesh are similar to the short-term,
active deterrent methods used to control human-elephant conflicts
throughout Africa and Asia [4,23]. Creating fire, throwing rocks, and
shouting are traditional mitigation techniques practiced over the
study area. Use of traditional versus modern mitigation techniques
is determined largely by various constraints such as lack of training,
knowledge, or financial support. The use of torches is the most
common deterrent method, and our field observations indicated
that farmers probably use this mainly out of tradition rather than
efficiency. The respondents also stated that guarding fields was
especially beneficial in reducing human conflict with elephants,
as it provided an early warning [17]. Farmers are unwilling to use
guns, probably because the elephant is a protected species, and
efforts to destroy it may lead to prosecution. Therefore, people
living near PAs suggested that the Forest Department should assist
in the deterrence of wild elephants. Some studies have explored
viable options to deter crop raiding elephants [7,24]. Elephants are
more likely to raid along boundaries rather than going deep into
farming areas because the risk of detection is lowest in buffer areas
between PAs and land cleared for cultivation [25]. Chilies (Capsicum
spp.) have been proven effective in discouraging African elephants
(Loxodanta africana) from raiding crops [26]. There are seasonal
fluctuations in crop raiding that coincide with food availability and
crop maturity [8]. The respondents stated that bio-fencing and
solar fencing surrounding their fields could be especially beneficial
in reducing human-elephants conflict. However, understanding
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and perception of conservation mostly varies with the distances
of human settlements from the park boundary and the level of
education of forest villagers residing around the PA [5,27].

Human-elephant conflict is a complex and pervasive problem
that occurs throughout the range of the Asian elephant in the south-
east and north of Bangladesh. Habitat loss and fragmentation have
broken many of the larger habitat areas into smaller patches that
now support small, isolated elephant populations in the country.
Such populations are often confined to small areas unsuitable for
elephants and therefore come into increasing conflict with the
surrounding villagers. Conflict between humans and wild elephants
is amplified in such areas. Negative attitudes of forest villagers
towards the conservation of wild elephants are increasing. Under
current conditions, most local farmers would eliminate elephants
from their environment if given the choice [28]. In addition to
conflict with people, elephant populations in small, isolated areas
are also more susceptible to extinction threats because they are
exposed to catastrophic environmental and genetic stochastic
effects [29]. Habitat fragmentation and habitat loss may affect
their movement between habitats and populations and thereby
prevent genetic connectivity. Such populations are susceptible
to genetic degradation and are highly vulnerable. Moreover, the
problem of reduced or inadequate habitat-and the resulting
human-elephant conflicts-would make the management of small
and isolated populations very difficult [30]. Therefore, to ensure
the conservation of wild elephants, existing traditional corridors
should be opened up to link the habitat areas used by elephants
migrating between Bangladesh and India and between Bangladesh
and Myanmar. Habitat integration at the international boundary
requires interstate cooperation. To achieve this goal, conservation
agencies at the national and international levels must advocate
for this and work with different stakeholders involved in the
formulation and implementation of relevant policies. Attitudes
and perceptions about wildlife depend on designing optimal
and effective management schemes and introducing suitable
preventative measures [31,32].

The traditional methods of deterring wild elephants have
failed or are disputed in many countries in Asia and Africa [7].
An alternative to these methods could come from the agricultural
sector, which can be viewed both as a landscaping solution and
as a major source of sustenance for the local community [25].
The tolerance of local communities towards conservation of wild
elephants should be encouraged by reducing crop loss through
effective low-tech deterrence techniques. Several low-tech methods
have been proposed to prevent elephant damage in Asia and
Africa. In East and South Africa, the wire netting of tree stems, in
conjunction with the cultivation of honeybees, could potentially
be used as one such mitigation measure to prevent tree loss [33].
This approach can be effective because elephants are sensitive to
the sound and sting of bees [34]. The use of chili extracts has also
shown particular promise. Capsicum-based products are non-toxic
and environmentally friendly. Moreover, elephants sophisticated
olfactory sense and their excellent memories make them especially

suitable for adverse conditioning [35]. Furthermore, chilies
have value as elephant-resistant cash crops [36]. Therefore, chili
cultivation and beehives could be used in the conflict zones in
Bangladesh. The success of this approach may improve the political
support for the political support for the conservation of Asian
elephants in Bangladesh. However, more research is required to
determine the effectiveness of this scheme. Lower-technology
methods usually require a greater level of community involvement
than higher-technology methods [23]. It is urgent to learn how
communities want to approach human-wildlife conflict situations.
This information is essential for formulating successful strategies to
overcome the conflict [37]. Community-based Conflict Management
(CCM) is an approach used to manage and mitigate conflict in a
sustainable manner. It empowers communities to address their
own conflict problems. CCM is a long-term cumulative approach
involving local communities, traditional authorities, governments,
and NGOS at alocal level in conflict management. It requires proper
coordination among the different stakeholders. In view of the
remote and relatively poor circumstances of most communities
suffering from conflict in Bangladesh, low-tech deterrents are
considered most suitable for CCM, as they are generally robust,
cheap, and easy to maintain. Education is necessary to achieve
public support for nature conservation [38]. It is also important to
promote the use of educational programs to expand adult literacy
and explain the benefits of PAs as a component of conservation
programming. Levels of education or specific knowledge about
conservation are positively correlated with more positive attitudes
towards nature conservation [6,39]. They also require little or no
outside support. Convincing the community to take responsibility
for the interventions is essential to the success of the CCM approach.
In doing so, CCM can support the government’s initiatives to
conserve the Asian elephant in the country by building the capacity
for the alleviation of human-elephant conflict and by evaluating the
effectiveness and impact of conflict management tools. CCM can
develop expertise at a local level. Unfortunately, such a platform
is absent from the existing protected-area management system in
Bangladesh. Thus, it is important to establish Community-based
Conflict Management Training Centers (CCMTCs) at the local level
[40].

These centers would organize training programs as part
of building the capacity of local communities to ensure better
management of conflict using low-cost deterrence techniques.
CCMTCs can disseminate information on elephant conservation
and conflict management by publishing maps, booklets, posters,
training manuals, newsletters, and documentary video films, as
well as by organizing workshops, meetings, and campaigns at local
levels. These measures can create awareness among the different
stakeholder groups and thereby encourage positive attitudes
towards conservation. CCMTCs, with the collaboration of national
NGOs (e.g, The Grameen Bank, BRAC), can organize training in
alternative income-generating activities for the local people as a
way of mitigating the effects of wildlife by reducing the villagers’
dependence on crops for their livelihood. The expansion of free
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education in areas adjacent to the parks and the incorporation
of environmental education into the school curriculum can have
positive impacts on the awareness of young people and on their
specific knowledge about contemporary conservation issues. The
introduction of environmental studies in primary and secondary
schools may influence younger people to be supportive of nature
conservation and wildlife in the near future. In this context, CCMTCs
can introduce environmental education and extension programs in
surrounding communities. These programs will serve to stimulate
community development related to conservation and to increase
knowledge about the park and conservation and about park-people
linkages. Such activities will create the perception by the people
that the protected area has value and can bring benefits to the
local communities. The introduction of environmental studies in
primary and secondary schools may influence younger people to
be supportive of nature conservation and wildlife in the near future.

Conclusion

Human-elephant conflict is mainly associated with the crop
raiding behavior and habitat destruction of elephants. In southeast
Bangladesh, villages surrounding the Rohingya refugee camps
are more vulnerable to crop damage by wild elephants than
are the camps themselves. Due to the habitat degradation and
fragmentation caused by the expanding Rohingya camps, along with
the dependency on forest resources for the livelihood maintenance
of refugees and local residents, it will be a great challenge to sustain
wild elephants in the Teknaf Wildlife Sanctuary in the near future.
To increase support for elephant conservation in the TWS, we must
continue to search for pragmatic solutions to reduce the magnitude
of existing human-elephant conflict.

Acknowledgement

The fieldwork for this research work carried out by the
financial support provided by the Community based conflict
management between human and wild elephant, Bangladesh
project, International Elephant Foundation, Texas, USA.

References

1. Lee PC, Brennan EJ, Else ]G, Altman ] (1986) Ecology and behavior
of Vervet monkeys in a tourist lodge habitat. Primate Ecology and
Conservation, UK, pp: 229-235.

2. Woodroffe R, Thirgood S, Rabinowitz A (2005) People and wildlife,
conflict, or co-existence? Cambridge University Press, UK.

3. Hoare R (2000) African elephants and humans in conflict: the outlook
for co-existence. Oryx 34 (1): 34-38.

4. O Connell Rodwell CE, Rodwell T, Rice M, Hart LA (2000) Living with
the modern conservation paradigm: can agricultural communities co-
exist with elephants? A five-year case study in East Caprivi, Namibia.
Biological Conservation 93: 381-391.

5. Sarker AHMR, Rgskaft E (2010) Human attitudes towards conservation
of Asian elephants (Elephas maximus) in Bangladesh. International
Journal of Biodiversity and Conservation 2: 316-327.

6. Infield M, Namara A (2001) Community attitudes and behaviour towards
conservation: an assessment of a community conservation programme
around Lake Mburo National Park, Uganda. Oryx 35(1): 48-60.

7. Sukumar R (1990) Ecology of the Asian elephant in southern India. II.
Feeding habits and crop raiding patterns. Journal of Tropical Ecology
6(1): 33-53.

8. Thouless CR, Sakwa ] (1995) Shocking elephants: Fences and crop
raiders in Laikipia District, Kenya. Biological Conservation 72: 99-107.

9. Gillingham S, Lee PC (1999) The impact of wildlife-related benefits
on the conservation attitudes of local people around the Selous Game
Reserve, Tanzania. Environmental Conservation 26(3): 218-228.

10. Treves A, Naughton-Treves L (1999) Risk and opportunity for humans
coexisting with large carnivores. Journal of Human Evolution 36(3):
275-282.

1

=

.Studsrgd JE, Wegge P (1995) Park-people relationships-the case of
damage caused by park animals around the Royal Bardia National Park,
Nepal. Environmental Conservation 22(2): 133-142.

12.Berkes F (2004) Rethinking community-based
Conservation Biology 18(3): 621-630.

conservation.

13. Boer WFD, Baquete DS (1998) Natural resource use, crop damage and
attitudes of rural people in the vicinity of the Maputo Elephant Reserve,
Mozambique. Environmental Conservation 25(3): 208-218.

14.Wyman CE, Dale BE, Elander RT, Holtzapple M, Ladisch MR, et al.
(2005) Coordinated development of leading biomass pretreatment
technologies. Bioresour Technol 96(18): 1959-1966.

15.Hassan MM, Smith AC, Walker K, Rahman MK, Southworth ] (2018)
Rohingya Refugee Crisis and Forest Cover Change in Teknaf, Bangladesh.
Remote Sensing 10(5): 689.

16.Laudati A (2010) Ecotourism: The modern predator? implications of
gorilla tourism on local livelihoods in Bwindi Impenetrable National
Park, Uganda. Environ Plan D-Soc Space 28(4): 726-743.

17.Sitati NW, Walpole M]J, Smith R], Leader-Williams N (2003) Predicting
spatial aspects of human-elephant conflict. Journal of Applied Ecology
40(4): 667-677.

18. Webber AD, Hill CM, Reynolds V (2007) Assessing the failure of a
community-based human-wildlife conflict mitigation project in Budongo
Forest Reserve, Uganda. Oryx 41(2): 177-184.

19. Lahm SA (1996) A nationwide survey of crop-raiding by elephants and
other species in Gabon. Pachyderm 21: 69-77.

20. Nelson Gray, Rosemery O (2003) Treatment utility of psychological
assessment. Psychological Assessment 15(4):521-531.

2

[

.Jackson TP, Mosojane S, Ferreira SM, Aarde RJV (2008) Solutions for
elephant Loxodonta africana crop raiding in northern Botswana: moving
away from symptomatic approaches. Oryx 42(1): 83-91.

22.Yeager R, Miller NN (1986) Wildlife, wild death: land use and survival in
Eastern Africa. SUNY Press, Kenya.

23.Parker I (2007) Revolution in psychology: alienation to emancipation.
Pluto Press, UK, pp: 265.

24.Hoare RE (1995) Options for the control of elephants in conflict with
people. Pachyderm 54-63.

25.Bandara R, Tisdell C (2002) Asian elephants as agricultural pests:
economics of control and compensation in Sri lanka. Natural Resources
Journal 42(3): 491-519.

26.Sitati NW, Walpole M] (2006) Assessing farm-based measures for
mitigating human-elephant conflict in Transmara District, Kenya. Oryx
40(3): 279-286.

27.Kideghesho JR, Rgskaft E, Kaltenborn BP (2007) Factors influencing
conservation attitudes of local people in Western Serengeti, Tanzania.
Biodiversity and Conservation 16: 2213-2230.

Biodiversity Online ]

Copyright © AHM Raihan S


https://agris.fao.org/agris-search/search.do?recordID=US201302688610
https://agris.fao.org/agris-search/search.do?recordID=US201302688610
https://agris.fao.org/agris-search/search.do?recordID=US201302688610
https://www.cambridge.org/core/journals/oryx/article/https:/www.cambridge.org/core/journals/oryx/article/
https://www.cambridge.org/core/journals/oryx/article/https:/www.cambridge.org/core/journals/oryx/article/
https://www.sciencedirect.com/science/article/abs/pii/S0006320799001081
https://www.sciencedirect.com/science/article/abs/pii/S0006320799001081
https://www.sciencedirect.com/science/article/abs/pii/S0006320799001081
https://www.sciencedirect.com/science/article/abs/pii/S0006320799001081
https://academicjournals.org/journal/IJBC/article-abstract/161D3F716763
https://academicjournals.org/journal/IJBC/article-abstract/161D3F716763
https://academicjournals.org/journal/IJBC/article-abstract/161D3F716763
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3008.2001.00151.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3008.2001.00151.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3008.2001.00151.x
https://www.cambridge.org/core/journals/journal-of-tropical-ecology/article/abs/ecology-of-the-asian-elephant
https://www.cambridge.org/core/journals/journal-of-tropical-ecology/article/abs/ecology-of-the-asian-elephant
https://www.cambridge.org/core/journals/journal-of-tropical-ecology/article/abs/ecology-of-the-asian-elephant
https://www.sciencedirect.com/science/article/abs/pii/000632079400071W
https://www.sciencedirect.com/science/article/abs/pii/000632079400071W
https://www.sciencegate.app/document/10.1017/s0376892999000302
https://www.sciencegate.app/document/10.1017/s0376892999000302
https://www.sciencegate.app/document/10.1017/s0376892999000302
https://www.sciencedirect.com/science/article/abs/pii/S0047248498902688
https://www.sciencedirect.com/science/article/abs/pii/S0047248498902688
https://www.sciencedirect.com/science/article/abs/pii/S0047248498902688
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/parkpeople-relationships-the-case-of-damage-caused-by-park-animals-around-the-royal-bardia-national-park-nepal/3F2569FF4EC4E22F931A4EE15083A326
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/parkpeople-relationships-the-case-of-damage-caused-by-park-animals-around-the-royal-bardia-national-park-nepal/3F2569FF4EC4E22F931A4EE15083A326
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/parkpeople-relationships-the-case-of-damage-caused-by-park-animals-around-the-royal-bardia-national-park-nepal/3F2569FF4EC4E22F931A4EE15083A326
https://conbio.onlinelibrary.wiley.com/doi/10.1111/j.1523-1739.2004.00077.x
https://conbio.onlinelibrary.wiley.com/doi/10.1111/j.1523-1739.2004.00077.x
https://www.biofund.org.mz/wp-content/uploads/2019/02/F0884.Natural-resource-use-crop-damage-and-attitudes-of-rural-people-in-the-vicinity-of-the-Maputo-Elephant-Reserve-Mozambique.pdf
https://www.biofund.org.mz/wp-content/uploads/2019/02/F0884.Natural-resource-use-crop-damage-and-attitudes-of-rural-people-in-the-vicinity-of-the-Maputo-Elephant-Reserve-Mozambique.pdf
https://www.biofund.org.mz/wp-content/uploads/2019/02/F0884.Natural-resource-use-crop-damage-and-attitudes-of-rural-people-in-the-vicinity-of-the-Maputo-Elephant-Reserve-Mozambique.pdf
https://pubmed.ncbi.nlm.nih.gov/16112483/
https://pubmed.ncbi.nlm.nih.gov/16112483/
https://pubmed.ncbi.nlm.nih.gov/16112483/
https://ui.adsabs.harvard.edu/abs/2018RemS...10..689H/abstract
https://ui.adsabs.harvard.edu/abs/2018RemS...10..689H/abstract
https://ui.adsabs.harvard.edu/abs/2018RemS...10..689H/abstract
https://journals.sagepub.com/doi/10.1068/d15708
https://journals.sagepub.com/doi/10.1068/d15708
https://journals.sagepub.com/doi/10.1068/d15708
https://besjournals.onlinelibrary.wiley.com/doi/10.1046/j.1365-2664.2003.00828.x
https://besjournals.onlinelibrary.wiley.com/doi/10.1046/j.1365-2664.2003.00828.x
https://besjournals.onlinelibrary.wiley.com/doi/10.1046/j.1365-2664.2003.00828.x
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/5B44134A2227911F32259B2E124EFB11/S0030605307001792a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/5B44134A2227911F32259B2E124EFB11/S0030605307001792a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/5B44134A2227911F32259B2E124EFB11/S0030605307001792a.pdf
https://www.africabib.org/rec.php?RID=Q00018317
https://www.africabib.org/rec.php?RID=Q00018317
https://awspntest.apa.org/buy/2003-10462-008
https://awspntest.apa.org/buy/2003-10462-008
https://www.cambridge.org/core/journals/oryx/article/solutions-for-elephant-loxodonta-africana
https://www.cambridge.org/core/journals/oryx/article/solutions-for-elephant-loxodonta-africana
https://www.cambridge.org/core/journals/oryx/article/solutions-for-elephant-loxodonta-africana
https://www.semanticscholar.org/paper/Options-for-the-control-of-elephants-in-conflict-Hoare/50241e0bf287a1d4d48405553076a9547490611c
https://www.semanticscholar.org/paper/Options-for-the-control-of-elephants-in-conflict-Hoare/50241e0bf287a1d4d48405553076a9547490611c
https://www.jstor.org/stable/24888802
https://www.jstor.org/stable/24888802
https://www.jstor.org/stable/24888802
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/18B2CD410EFFA3353DFF228F30DB1D1C/S0030605306000834a.pdf/
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/18B2CD410EFFA3353DFF228F30DB1D1C/S0030605306000834a.pdf/
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/18B2CD410EFFA3353DFF228F30DB1D1C/S0030605306000834a.pdf/
https://link.springer.com/article/10.1007/s10531-006-9132-8
https://link.springer.com/article/10.1007/s10531-006-9132-8
https://link.springer.com/article/10.1007/s10531-006-9132-8

B0J.000557. 3(2).2022

[\

w

.Hill CM (1998) Conflicting attitudes towards elephants around the
Budongo Forest Reserve, Uganda. Environmental Conservation 25(3):
244-250.

.Hartter ], Goldman A (2011) Local responses to a forest park in western
Uganda: alternate narratives on fortress conservation. Oryx 45: 60-68.

. Sukumar R (1989) Ecology of the Asian elephant in southern India. I.
Movement and habitat utilization patterns. Journal of Tropical Ecology
5(1): 1-18.

.Sarker AHMR, Rgskaft E (2011) Human attitudes towards the
conservation of protected areas: A case study from four protected areas
in Bangladesh. Oryx 45(3): 391-400.

.Sarker AHMR, Rgskaft E (2014) Perceptions of farmers in Bangladesh
to Asian Elephants (Elephas maximus). Environment and Natural
Resources Research 4 (2): 23-38.

.Snyman S (2014) Assessment of the main factors impacting community
members’ attitudes towards tourism and protected areas in six southern
African countries. Koedoe 56: 1-12.

34.Karidozo M, Osborn FV (2005) Can bees deter elephants from raiding

crops? An experiment in the communal lands of Zimbabwe. Pachyderm
39:26-32.

35.0sborn F, Zambezi M (2002) Capsicum oleoresin as an elephant
repellent: field trials in the communal lands of Zimbabwe. The Journal
of Wildlife Management 66: 674-677.

36.Hedges S, Gunaryadi D (2010) Reducing human-elephant conflict: do
chillies help deter elephants from entering crop fields? Oryx 44(1): 139-
14e6.

37.Gillingham S, Lee PC (2003) People and protected areas: a study of local
perceptions of wildlife crop-damage conflict in an area bordering the
Selous Game Reserve, Tanzania. Oryx 37: 316-325.

38.Parry D, Campbell B (1992) Attitudes of rural communities to animal
wildlife and its utilization in Chobe Enclave and Mababe Depression,
Botswana. Environmental Conservation 19(3):245-252.

39.Newmark WD, Leonard NL, Sariko HI, Gamassa DGM (1993)
Conservation attitudes of local people living adjacent to five protected
areas in Tanzania. Biological Conservation 63(2): 177-183.

40.Rgskaft E, Bjerke T, Kaltenborn B, Linnell JDC, Andersen R (2003)
Patterns of self-reported fear towards large carnivores among the
Norwegian public. Evolution and Human Behavior 24(3): 184-198.

Biodiversity Online ]

Copyright © AHM Raihan S


https://scholars.unh.edu/geog_facpub/4/
https://scholars.unh.edu/geog_facpub/4/
https://www.jstor.org/stable/2559605
https://www.jstor.org/stable/2559605
https://www.jstor.org/stable/2559605
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/C9EA73BB0AFE5F752D91FAD48ABA60FB/S0030605310001067a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/C9EA73BB0AFE5F752D91FAD48ABA60FB/S0030605310001067a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/C9EA73BB0AFE5F752D91FAD48ABA60FB/S0030605310001067a.pdf
https://www.semanticscholar.org/paper/Perceptions-of-Farmers-in-Bangladesh-to-Asian-Sarker-R%C3%B8skaft/7f3668c45f72fbb16f66217c83d2ca59bc1ab7db
https://www.semanticscholar.org/paper/Perceptions-of-Farmers-in-Bangladesh-to-Asian-Sarker-R%C3%B8skaft/7f3668c45f72fbb16f66217c83d2ca59bc1ab7db
https://www.semanticscholar.org/paper/Perceptions-of-Farmers-in-Bangladesh-to-Asian-Sarker-R%C3%B8skaft/7f3668c45f72fbb16f66217c83d2ca59bc1ab7db
http://www.scielo.org.za/scielo.php?script=sci_abstract&pid=S0075-64582014000200004
http://www.scielo.org.za/scielo.php?script=sci_abstract&pid=S0075-64582014000200004
http://www.scielo.org.za/scielo.php?script=sci_abstract&pid=S0075-64582014000200004
https://www.jstor.org/stable/3803133
https://www.jstor.org/stable/3803133
https://www.jstor.org/stable/3803133
https://www.cambridge.org/core/journals/oryx/article/reducing-humanelephant-conflict-do-chillies-help-deter-elephants-from-entering-crop-fields/617300F03A583C9D58E81FC9A81373E5
https://www.cambridge.org/core/journals/oryx/article/reducing-humanelephant-conflict-do-chillies-help-deter-elephants-from-entering-crop-fields/617300F03A583C9D58E81FC9A81373E5
https://www.cambridge.org/core/journals/oryx/article/reducing-humanelephant-conflict-do-chillies-help-deter-elephants-from-entering-crop-fields/617300F03A583C9D58E81FC9A81373E5
https://eurekamag.com/research/012/401/012401722.php
https://eurekamag.com/research/012/401/012401722.php
https://eurekamag.com/research/012/401/012401722.php
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/attitudes-of-rural-communities-to-animal
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/attitudes-of-rural-communities-to-animal
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/attitudes-of-rural-communities-to-animal
https://www.sciencedirect.com/science/article/abs/pii/000632079390507W
https://www.sciencedirect.com/science/article/abs/pii/000632079390507W
https://www.sciencedirect.com/science/article/abs/pii/000632079390507W
https://www.sciencedirect.com/science/article/abs/pii/S1090513803000114
https://www.sciencedirect.com/science/article/abs/pii/S1090513803000114
https://www.sciencedirect.com/science/article/abs/pii/S1090513803000114

