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The following provides a literary overview on the topical and contentious issue of human-
elephant conflict, focusing primarily on the situation in Sri Lanka, and also provides a brief overview of
the Elephants and Bees project in Sri Lanka, outlining what we hope will be a successful endeavour
helping farmers and elephants co-exist more peacefully.

Human-elephant conflict (HEC) and mitigation
Conflict between humans and wildlife is one of the most important conservation issues

worldwide, often resulting in substantial economic and social costs, and death or injury to both humans
and wildlife (Harisch et al. 2013; Dickman 2010; Hill 2004; Sitati et al. 2003; Mishra 1997). Human-
wildlife conflict (HWC) encompasses a wide range of species from rodents to large mammals (Graham
et al. 2010) however species of larger size which present a higher level of perceived physical danger -
or risk - to humans garner the most concern from communities. A prime example of such human-
wildlife conflict is the crop-raiding behaviour of Asian (Elephas maximus) and African (Loxodonta
africana) elephants, with such conflict recognised as a major elephant conservation challenge (Graham
et al. 2010; Perera 2009; Sitati and Walpole 2006).

Human-elephant conflict (HEC) occurs when the actions of elephants negatively impact
human wellbeing, or when the actions of humans are detrimental to the survival of elephants (Madden
2004). Primary drivers of HEC are habitat loss and fragmentation, and disruption of elephant movement
corridors, mainly due to deforestation, agricultural expansion, and human encroachment into elephant
inhabited areas (Haturusinghe and Weerakoon 2012; Fernando et al. 2011; Santiapillai and Read
2010; Campos-Arceiz et al. 2009). As human populations continue to rise, interactions between humans
and elephants are inevitably increasing, which further exacerbates HEC (Fernando et al. 2011; 2005).
Unsurprisingly, HEC fuels negative attitudes of people towards co-existing with elephants and hinders
conservation efforts (Fernando et al. 2011; 2005; Campos-Arceiz et al. 2009).

In Sri Lanka, the damage caused by elephants in even a single crop-raiding event, coupled
with the danger they present to humans, has resulted in a high focus on HEC and a low tolerance for
co-existence with elephants (Fernando et al. 2011; Campos-Arceiz et al. 2009). With an estimated
5,879 elephants, Sri Lanka is home to the highest density of elephants in Asia (Fernando et al. 2011)
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and holds more than 10% of the global wild Asian elephant population (Perera 2009; Leimgruber et al.
2003). It is estimated that more than 200 elephant (Fernando et al. 2011) and 50 human (Campos-
Arceiz et al. 2009; Perera 2009) deaths occur annually in Sri Lanka as a direct consequence of HEC,
and HEC is recognised as the principal threat to the survival of Sri Lankan wild elephants (Fernando et
al. 2005).

Methods commonly implemented at a government level to deter elephants from crop-
raiding include confinement of elephants into protected areas through elephant drives, translocation of
problem individuals, and large scale electric fencing. These methods are expensive and difficult to
maintain and often do not take into account the behaviour and movement patterns of elephants (Fernando
et al. 2010; Perera 2009). Common methods employed by farmers include creating ‘elephant barriers’
around an area to be protected, such as planting a buffer zone of unpalatable crops or digging a trench.
Hanging tin cans from wire, guarding crops from a tree hut at night, making loud noises, shining bright
flashlights, and throwing firecrackers or fire sticks (sticks with an oil soaked rag set alight at one end)
in the direction of the elephants, are other methods commonly utilised (Haturusinghe and Weerakoon
2012; Fernando et al. 2011; Hedges and Gunaryadi 2009; Perera 2009). Over time elephants habituate
to, or finds means of overcoming, most of these methods (Fernando et al. 2011; Osborn and Parker
2003). As HEC continues, farmers are using increasingly harmful methods to deter elephants. These
include setting trap guns, live electric wires, putting poison in crops, and using shot guns or explosives
to injure or kill elephants (Haturusinghe and Weerakoon 2012). As humans increase their aggressiveness
towards elephants, elephants appear to be adjusting their behaviour by reacting more aggressively
towards humans. Thus, a spiral of HEC escalation ensues (Fernando et al. 2011; Perera 2009).

In the last decade, a shift towards community-based mitigation encouraging farmers to use
non-violent methods has emerged (Hedges and Guaryadi 2009; Graham and Ochieng 2008; Sitati and
Walpole 2006). Ideally, community-based deterrents are relatively cheap, requiring little time to establish
and maintain, and encourage ownership and responsibility by the farmer (King et al. 2011; 2009).
Effectiveness of community-based deterrents depend not only the techniques ability to deter elephants
but on how feasible it is for the farmers to implement and maintain, and their willingness to adopt the
technique (King et al. 2011; 2009). Successful examples include planting orange trees around crops
(Sri Lanka: SLWCS 2011), chilli fencing (India: Baishya et al. 2012; Sumatra: Hedges and Gunaryadi
2009), and beehive fencing (Kenya: King et al. 2011; 2009).

Beehive fencing as a human-elephant conflict mitigation tool
In Kenya, researchers discovered that African elephants avoid resting under trees containing

bees (Vollrath and Douglas-Hamilton 2002), retreat from bee sounds and also respond with head-
shaking and dusting, behaviours which may reduce the risk of bee stings (King et al. 2007). When
retreating from the sounds of bees, elephants often produce rumble vocalisations which may alert
nearby elephants to the perceived threat of bees (King et al. 2010). Based on the concept that crop-
raiding could be reduced by capitalising on the elephant’s bee-avoidance behaviour, the ‘beehive
fence’ was designed (King et al. 2011; 2009). A beehive fence is a series of beehives hung from posts,
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and connected to one another by wire linking one beehive to the next, with beehives approximately 8
m apart. Elephants attempting to enter the area inside the beehive fence, will hit the connecting wire
between beehives, causing the attached beehives on either side to swing and, if occupied, disturb the
bees causing them to exit the hive and swarm at the elephants (King et al. 2011).

Today in Africa, beehive fencing is an effective, relatively inexpensive, and low-maintenance
elephant deterrent, from which farmers are deriving multiple benefits as money generated from honey
and bee products can recoup initial set-up costs and provide an additional income source (King et al.
2011; 2010; 2009).

With the exception of two anecdotal newspaper articles from India reporting some success
in using bees to deter elephants (Dutta 2013; Manoj 2012) beehive fencing has not been implemented
in Asia, and it is not yet known how Asian elephants respond to bees.

Elephant crop raiding behaviour
At present, little is known about the demographic and behavioural determinants of crop-

raiding (Graham et al. 2010). There is some evidence that the frequency of expression of crop-raiding
behaviour differs between sexes (Haturusinghe and Weerakoon 2012; Campos-Arceiz et al. 2009;
Sitati et al. 2003; Sukumar 1991) and varies both seasonally (Haturusinghe and Weerakoon 2012;
Campos-Arceiz et al. 2009; Wikramanayake et al. 2004) and spatially (Ekanayaka et al. 2011)
depending on available crops. In addition, crop-raiding has been found to be primarily nocturnal
(Campos-Arceiz et al. 2009; Sitati et al. 2003; Sukumar 1991). Over and above this basic information,
little is known about who crop raids within a population, to what extent crop raiding is consistently
undertaken by the same individuals, and whether some aspect of the behaviour of these individuals,
such as individual personality traits, predisposes them to crop raid. Also unknown are the social dynamics
of crop raiding and in particular the association patterns of crop-raiding individuals and the genetic
relatedness of individuals that crop raid.

At our study site in Central Sri Lanka, preliminary visits and anecdotal evidence, from
personal discussions with local researchers at the Sri Lanka Wildlife Conservation Society (SLWCS)

fig.1  A beehive fence at Mr. Dharmadasa’s house in         Central Sri Lanka (c) Kylie Butler.
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and local farmers, indicate that the HEC situation shares common causes and consequences with many
HEC situations worldwide. Elephants raid crops year-round with peaks in certain seasons, and most
crop-raiding behaviour is nocturnal. Injuries and death to both humans and elephants have been reported.
Thus, this location provides a strong model for building on the current knowledge base of HEC behaviour
and mitigation. Data collected will contribute to global understanding of HEC patterns and influencing
factors, while also highlighting the importance of in-depth site-specific investigations to properly implement
a new community-based mitigation technique.

Beehive fencing in Sri Lanka
We have implemented a pilot beehive fence research site in a farming village near

Wasgamuwa National Park, Sri Lanka and presently have 10 beehive fences surrounding the homes
and small areas of crops in home gardens. This is a low-income area where farmers are commonly
subjected to visits by elephants. Since mid 2014, more than 300 elephant sightings have been reported
in the village, with almost half of these sightings within 50 m of the family home. Fields, home gardens
or houses have incurred damage during around 75% of sightings reported with the extent of damage
varying from a single banana tree to 2 acres of rice paddy to half a house knocked down. Farmers
commonly use elephant crackers (large fire crackers issued by the Wildlife Department) to deter
elephants, as well as making noise and shining torches with mixed success.

Following meetings with the community, we selected 10 of the worst affected households
and over the past year constructed the beehive fences and began monitoring the level of crop-raiding
and damage on beehive fenced (experimental) and non-beehive fenced (control) farms to try and
understand if Asian elephants will, like their African cousins, be deterred by bees. We have been
working with farmers on building and maintaining their fences, attracting and transferring bee colonies
to the hanging hives, and harvesting small quantities of honey – the idea being that as beekeeping skills
increase, farmers will be able to harvest enough honey to sell at local markets, thus providing an
additional source of income.

fig 2 Building a beehive fence at Mr.         Lelantha’s farm (c) Kylie Butler.

fig 3  Mr. Lelantha         inspects one of his         occupied hives (c)
          Kylie Butler.
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We are also collecting data on the demographic characteristics and behaviour of elephants
entering the village (using camera traps), in surrounding communal areas, and in Wasgamuwa National
Park (using researcher observations) to generate a profile of the local elephant population, including
personality assessments specifically for traits of boldness and aggressiveness.

Identifying differences in personality within a local population or species can help predict
the behaviour of individuals, or groups of individuals, across time and contexts (Freeman et al. 2013;
Bremner-Harrison et al. 2004; Capitanio 1999; Wielebnowski 1999), and provide information to
guide wildlife management. I expect that identifying personality traits of individual wild elephants within
a high HEC area might assist in predicting individual crop-raiding behaviour and likely responses to
mitigation techniques.

At present, it is too early to provide a profile of the local elephant population or to determine
conclusively the deterrent effect of beehive fences as an Asian elephant mitigation tool. Behavioural
data collection and monitoring of fences, crop raiding frequency and damage incurred is ongoing.
Other factors, including farmer perceptions of beehive fencing and co-existing with elephants, fence
upkeep, hive occupations and honey harvests will also be considered as we address the potential role
of beehive fencing as an Asian elephant crop-raiding deterrent. We expect results to be available mid-
2017.
A joint project by the University of Newcastle and Save the Elephants (supervised by Dr. Lucy E.King, Dr. Andrea Griffin & A/Prof Natalie Moltschaniwskyj), in collaboration with the Sri LankaWildlife Conservation Society
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