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Abstract. In Peninsular Malaysia, the government has recently initiated a human-elephant
conflict mitigation program based on electric fences. We conducted semi-structured
interviews with 359 famers living near eight fences to describe their perceptions and
attitudes towards fences, elephants, and human-elephant conflict. Most of our respondents
reported positive perceptions about the effectiveness of the fence and sharp reductions of
human-elephant conflict-caused economic losses; on the other hand, we found low levels
of tolerance and empathy towards elephants. Our study shows that the electric fence
program has support from farmers and should be continued. Additionally, we recommend
efforts to increase people’s tolerance to elephant presence.
Introduction

ability to co-exist with them, which inevitably
involves the effective mitigation of HEC.

The Asian elephant (Elephas maximus) plays
important ecological and cultural roles but is
endangered due to the rapid decline of populations
across its range (Sukumar 1992; Barua et al.
2010; Campos-Arceiz & Blake 2011; Fernando
& Pastorini 2011). It is widely accepted that the
main threat for Asian elephant conservation is the
combined effect of habitat loss and the humanelephant conflict (HEC) that subsequently arises
(e.g. Leimgruber et al. 2003).

HEC is an ancient phenomenon (Sukumar 2003)
and many strategies exist to mitigate it (Fernando
et al. 2008). Common HEC mitigation techniques
include the removal of problem elephants
(e.g. Fernando et al. 2012), crop guarding
(e.g. Hedges & Gunaryadi 2010), economic
compensation (e.g. Chen et al. 2013), and the use
of physical and psychological barriers, such as
electric fences (e.g. Hoare 2003; Graham et al.
2009). Electric fences are increasingly becoming
a popular choice to mitigate HEC. They require
very labour-intensive maintenance (Naughton
et al. 2000; Chong & Dayang 2005; Cox 2012,
Hoare 2012) and easily fail in the absence of
good management. However, if effectively
managed, electric fences allow people to share
the landscape with elephants. Key aspects of
electric fence success are the buy-in by local
communities and the appropriate fence design
and management.

HEC can take several forms but the most common
one is crop raiding by elephants (e.g. Fernando et
al. 2005; Sukumar 2006; Campos-Arceiz et al.
2009). Farmers sharing landscapes with Asian
elephants may suffer severe economic losses and
other forms of distress due to HEC and often have
low tolerance towards elephants (Fernando et al.
2005). Given the high degree of fragmentation of
Asian elephant habitats (Leimgruber et al. 2003),
the future survival of the species depends on our
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Peninsular Malaysia is home to an endangered
population of wild Asian elephants (Saaban
et al. 2011). Due to the rapid transformation
of Malaysia’s landscapes, often involving the
conversion of dipterocarp forest into oil palm and
rubber plantations, elephant habitat is currently
rather fragmented (Clements et al. 2010). Like
elsewhere in the elephant range, HEC is a serious
concern in Peninsular Malaysia, where rogue
elephant translocation has been the most common
strategy since 1974 (Daim 1995; Saaban et al.
2011).

Here we present a social study aiming to understand farmers’ perceptions and attitudes towards
the electric fences and elephants. Our specific
objectives include: (a) assessing whether farmers
perceive the electric fences as effective to mitigate
HEC; (b) assessing the reported economic impact
of these fences on farmers livelihood; and (c)
assessing farmers tolerance towards elephants
and HEC. In order to address these issues, we
interviewed farmers living in the proximity of
eight recently built electric fences.
Methods

Recent studies (e.g. Fernando et al. 2012) suggest
that translocation is not sustainable as a long-term
elephant conservation strategy. Accordingly, the
Department of Wildlife and National Parks in
Peninsular Malaysia has initiated a new electricfence program to mitigate HEC in critical
conflict hotspots. Since 2009, 20 fences have
been constructed under this program in villages
adjacent to elephant habitat. The use of electric
fences, however, has been a common practice by
Malaysian oil palm plantation companies since
the 1940s (Monroe & England 1978).

Study area
This study took place in eight sites located in the
states of Perak, Kelantan, Terengganu, Pahang,
and Johor, in Peninsular Malaysia (Fig. 1).
These eight sites have electric fences recently
constructed by the Department of Wildlife and
National Parks to mitigate HEC.
Data collection

Figure 1. Map of Peninsular Malaysia showing the location of the electric fences built by the
Malaysian government to mitigate HEC.
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We used a semi-structured interview to gather data
on the farmers’ perceptions and attitudes towards
the government-made electric fences. Data
collection was carried out by the lead researcher
(VP) assisted by field assistants to administer
the questionnaires in the local language (Bahasa
Melayu). We aimed to interview 50 respondents
per site, which represented 20–25% of the
households in six of the sites (the other two
were smaller than 50 households). We did not
randomize households, rather we conducted the
sampling haphazardly from July 2014 till August
2015 (Table 1). In all cases, the respondents
were farmers with plantations in the respective
landscape.

we create new plantations?’ or ‘are you willing to
tolerate some amount of damage by elephants?’.
Data analysis
The data was analyzed by means of simple
descriptive statistics. All analyses and plots were
conducted with R statistical environment (R Core
Team 2016).
Results
Demographics
We interviewed a total of 359 farmers (49.6 ± 2.6
respondents per site; Table 1). Our respondents
were predominantly male (55%). The mean (±
SD) age of our respondents was 50 ± 16 (range =
14–86) years. In terms of education, 46% of the
respondents had completed secondary school,
36% had completed primary school, 16% had
no formal school education, and 3% had tertiary
education.

Questionnaire design
Our questionnaire was divided in four general
sections. First we recorded demographic information on the interviewee such as location of
residence, gender, age, and highest level of
formal education, and basic information on land
ownership and agricultural activities. Second
we collected information on the interviewees’
perception on electric fences based on yes /
no / I do not know questions such as ‘is the
fence effective to mitigate HEC?’. Third, we
collected information on the HEC suffered by the
interviewees before and after the construction of
the fence. And finally, we asked yes / no / I don’t
know questions related to farmers’ empathy and
tolerance towards elephants, such as ‘do you care
about the habitat loss suffered by elephants when

These farmers were mainly smallholders; 88% of
the respondents owned 0–3.6 hectares of land, 8%
of them owned 4–7.6 hectares, and less than 5%
had more than 8 hectares. The two most common
cultivated crops were oil palm and rubber.
Perceptions and attitudes
Our respondents had a predominantly positive
perception of the electric fences and their

Table 1. Description of the eight electric fences studied.
No. Site

Length
(km)
15
34
12
18
35
2
8

1
2
3
4
5
6
7

Sungai Rual
Lenggong
Batu Melintang
Mawai
Pelung
Mentolong
Payong

8

Som

22

Total

146

Completion date

State

Aug 2009
Nov 2010
Dec 2013
Dec 2013
Dec 2013
Oct 2014
Dec 2014 (Phase I)
Dec 2015 (Phase II)
Nov 2014 (Phase I)
Dec 2015 (Phase II)

Kelantan
Perak
Kelantan
Johor
Terengganu
Pahang
Terengganu
Pahang

Survey dates
Sep 2014
Oct 2014
Sep 2014
Aug 2014
Aug-Sep 2014
Jun 2015
July 2015
July 2015

No. of
respondents
46
51
49
54
50
13
50
46
359
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effectiveness (Fig. 2). In general, 74.7% of
farmers felt that the fences bring economic benefits to them and 76.7% felt that they are effective
(Fig. 2). When asked if fences are sufficient to
mitigate HEC, 86.1% felt that the fences are
sufficient (Fig. 2). Respondents had a high level
of agreement, with 84.9% saying that the fence is
needed and also 86.1% felt that more fences are
needed to mitigate HEC in their village.
Farmers were also asked their perception of the
fence maintenance, where 64.1% of people felt
that it was well maintained. However 92.5% of
the respondents were not involved in maintaining
the fence (Fig. 3). 55.8% of the respondents felt
that farmers should be involved in maintaining
the fence and 37.7% of them were willing
to contribute time to do so. There seemed to
be a much stronger support for community
involvement (69.7%) towards fence maintenance
(Fig. 3).

Figure 3. Farmers involvement and willingness
to contribute to the management of electric fences
to mitigate HEC.
Economic impact of the electric fence
The construction of the electric fences seemed to
clearly reduce the economic losses suffered by
farmers due to HEC (Fig. 4). Before their construction, 55% of respondents reported to have
suffered economic costs; while 19% suffered
losses after the construction (Fig. 4). One third of
the respondents reported HEC costs of more than
MYR 2500 per year (~USD 640 in April 2016)
before the fence; while this number was reduced
to 3% after the fence was built (Fig. 4).

Figure 2. Farmers perceptions and attitudes
towards electric fences as a measure to mitigate
HEC in eight locations of Peninsular Malaysia.
WTC = willingness to contribute. Numbers
indicate mean percentage values. Error bars
represent standard error values.

Figure 4. Reported annual losses due to HEC
by farmers before and after the construction of
electric fences in eight locations of Peninsular
Malaysia.
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Tolerance and empathy

electric fences to mitigate HEC. Our results
show some very promising patterns in terms of
farmers’ acceptance of the fences and the positive
impact of fences on livelihoods; but also some
concerning ones regarding farmers’ tolerance
towards elephants and HEC.

Farmers were divided when we asked whether
they thought that elephants ‘can be present in the
area’: 54.8% of them said that elephants should
not be there, while 40.6% said they can (Fig. 5).
Most of the farmers (75.5%) said they cannot
live with HEC and 74.8% were not willing to
bear costs related to HEC (Fig. 5).

Overall, there was a general agreement among
our respondents in that these electric fences (a)
are effective in reducing HEC, (b) are actually
needed and not a waste of resources, (c) are
financially beneficial for the local communities,
(d) are well maintained, and (e) are enough to
mitigate HEC in these sites (Fig. 2). These results
show local buy-in for the electric fence program
initiated by the Malaysian government in 2009.
Local buy-in is key for wildlife conservation,
especially when it comes to conflictive and
potentially dangerous species such as elephants.
Farmer perceptions in Malaysia are similar to
those described by Kioko et al. (2008) for farmers
in Amboseli, Kenya, in that in both cases a large
majority of farmers reported a decrease in crop
raiding and a reduction of the economic burden
of HEC after the construction of the fence.

We found also mixed responses in terms of
farmers’ empathy towards elephants. On the one
hand, a strong majority of respondents (75.5%)
thought that it is not acceptable to kill elephants
to mitigate HEC. On the other, 74.8% of them
did not care if elephants are affected by habitat
loss (Fig. 5).
Discussion
We interviewed farmers in eight localities where
the Malaysian government has recently built

Our respondents reported very clear economic
benefits as a consequence of the building of the
electric fences. Remarkably, the incidence of
high economic losses (> RM 2500 per year) due
to elephant crop raiding dropped from 34% to
just 3% of the respondents (Fig. 4).
It is important to mention, however, that the
high economic losses might be misrepresented
in our sample because respondents had problems
estimating the amount. Some respondents were
unable to provide quantitative results other than
‘a lot’, ‘too much’, ‘so much that I had to quit my
plantation’, and things alike, which we are not
able to analyze quantitatively. On the other hand,
some of the higher end estimations (e.g. RM
200,000 per year) are likely to be exaggerations.
Indeed, farmers have a tendency to exaggerate
the amount of damage caused by wildlife on their
crops (e.g. Roper et al. 1995; Hoare 1999).

Figure 5. Farmers attitudes (tolerance and
empathy) towards HEC and elephants in eight
locations of Peninsular Malaysia. Numbers
indicate mean percentage values. Error bars
represent standard error values.

Another limitation of these results is that
although the estimate of the costs was meant to
be ‘annual’, many respondents might be pooling
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economic losses of more than one year when
talking about the past. In any case, our results
suggest that the Malaysian government should
continue this program.

The farmers in our study showed relatively low
tolerance towards elephants and HEC. Three out
of four respondents in our sample are not willing
to bear any cost of HEC and think it is not possible
to live with HEC (Fig. 5). Tolerance is important
because Asian elephant conservation in the 21st
century inevitably requires sharing landscapes,
which means conflict between elephants and
people. It is naïve to expect sharing landscapes
without any conflict; hence conservation goals
should focus on keeping conflict within tolerable
levels for both people and elephants. At this point,
it seems that farmers in Peninsular Malaysia are
not inclined to bear any negative consequences
of living next to elephants. More research is
needed to understand how this tolerance can be
enhanced.

It is important to stress that although electric
fences can be effective, they are not silver
bullets to mitigate HEC. For example, fences
are considered relatively expensive and difficult
to maintain, and some elephants are known
to become ‘elephant breakers’ (Perera 2009).
Factors such as the location and maintenance of
the fence, the proximity to areas of high elephant
concentrations, and the previous experiences
of elephants with fences have been found to be
determinant on the performance of electric fences
(Thouless & Sakwa 1995; Kioko et al. 2008).
Although we found buy-in regarding the
effectiveness and economic advantages of the
fences, it is clear that the local communities are
not involved in the maintenance of the fence;
and most respondents had mixed feelings about
contributing to such maintenance. While more
than half of the farmers agreed that farmers
should be involved in the maintenance and more
than two thirds were willing to contribute through
community initiatives, a solid 56% expressed not
to be willing to contribute time to maintain the
fence (Fig. 3).

In terms of empathy, we found mixed responses
from the farmers. There is a general consensus
that elephants should not be killed to mitigate
HEC. We found surprising, however, that one
out of four farmers considered killing as an
acceptable option (Fig. 5). Most of farmers (75%)
showed little concern about the loss of habitats
for elephants. We predict that sympathy for
elephants and other endangered wildlife precedes
people’s care and willingness to compromise for
their conservation.
This study provides important information
to assess farmers’ buy-in towards Malaysia’s
government efforts to mitigate HEC and
conserve elephants. Our results show that
people have very positive perception towards
the effectiveness and value of the governmentmade electric fences but also that their tolerance
towards elephants and the conflict associated to
them is very low. A potential unforeseen risk of
fences made and maintained by the government
is that they may enhance farmers’ perception
that elephants ‘belong to the government’ and
hence HEC mitigation is also the government’s
responsibility. In future studies we recommend
to investigate perceptions relative to elephants
‘ownership’ and their implications. Based on our
results, we encourage the Malaysian government
to continue with this electric fencing program to
mitigate HEC. Furthermore, we encourage future
work to focus on (1) how to transfer ownership

This attitude pattern is concerning because the
long-term success of electric fences programs
in Malaysia will require a strong community
involvement (e.g. Osborn & Parker 2003; Gunaratne & Premarathne 2005). Indeed, the current
program, led by the Malaysian Department of
Wildlife and National Parks should be seen as
a pilot but not something that can be scaledup to all conflict hotspots in the country. Only
if farmers take ownership and responsibility in
the development and maintenance of electric
fences, this program will be feasible at a broader
scale. Moreover, if this electric fencing program
is scaled, it will be important to consider the
ecological needs of elephants and potential
disruptions of their movement patterns through
the landscape. This problem could, to some
extent, be mitigated with the design of elephant
corridors within fenced landscapes.
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and responsibility to the local communities and (2)
how to enhance these communities’ willingness
to share landscapes with elephants, even if this
involves bearing some costs. Importantly, we
call for ways to share these costs with other
stakeholders, such as other government agencies
(e.g. agriculture and infrastructure agencies), the
private sector (e.g. large plantations), and urban
dwellers (who do not suffer HEC but care for
elephant conservation).
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