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EXECUTIVE SUMMARY

Mitigation measures’ evaluation refers to the study of status, effectiveness and functionality of
existing mitigation measures that have been installed and established against Human
Elephant Conflict in the study site. The report comprises the detailed analysis of how well the
mitigation measures are functioning or being managed and the extent to which the objectives
and goals of them are being met. The following facets include the overall goals of existing
mitigation measures installed in and around Khata corridor:
1. To discourage elephants movement in the settlement areas by using barriers.
2. To decrease the number of human elephant encounter which provokes the frequency
and intensity of human casualties.
3. To decrease the number of events of crop raiding by elephants in the area.
To increase the involvement of people in conservation program by giving them the
sense of security.
Although the objectives sound theoretically promising, with increasing trend of human
elephant conflict, the crux debrief on effectiveness of measures remain undetermined. It is a
matter of fact that the solution to reduce human elephant conflict has long been sought by
many conservationists all over elephant inhabiting countries. Mitigation measures such as
solar fencing, Reinforced Cement Concrete, trenches, traditional measures, alternative
cropping, watch towers, early warning system, miking are practiced in Nepal. Khata corridor
is an important biological corridor, act as a connecting bridge for the movement of wildlife
including mega fauna like Asian elephant, Bengal tiger, and one horned rhinoceros. It
connects the Bardia National Park in Nepal and Katarniaghat Wildlife Sanctuary in India. The
major settlements such as Dalla and Patharbhoji are the prime elephant conflict prone areas.
Every year people face the problem of crop depredation & property damage caused by wild
elephants. On the top of that, there is always a high risk of human death and causalities when
there is sudden encounter between human and elephant. Many approaches have been
adopted to mitigate the conflict between human and elephant in the area. This report
encompasses understanding of status, strengths, weakness, opportunities, threats and
perceived effectiveness and functionality of existing mitigation measures developed from a
premeditated study in and around 2 villages in Khata Corridor. The study is based upon key
informant interviews (n=14), field observation and household survey (~34% of total
households). It was found that although the electric fences served its purpose in the beginning,
the elephants were habituated to the physical barriers in no time. They hit the fences frequently
to enter the settlements especially during months when paddies ripe. The remoteness of place

is one additional reason out of many for untimely repair of the damaged electric fences. Along
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with the poor condition of the fences, the community acceptance of electric fences is likely
very less and so is the perceived effectiveness of electric fences against HEC. The fences
were reported to have been destroyed by elephants and even the communities. The
communities destroying the fences could be indicator of lack of ownership. The local
understanding of effectiveness of locally built structures like watch tower is to be alert about
elephants entering the farmlands and village area which comes at a cost of life risk due to their
fragile condition. It was found that people practiced alternative cropping and perceived it to be
effective. However, the fluctuating market condition, land degradation after alternative farming
and extreme weather patterns are reported to be major factors adding up to failure of
alternative cropping as solution to reduce human elephant conflict. Almost all existing
mitigation measures in the study area are likely failure due to varied reasons like poor
management, intelligence of elephants, decreased level of ownership by community, scarce
resources and many more. As none of the other mitigation measures serve their objectives,
communities are compelled to rely on using traditional method that are lethal to both humans
and elephants like making sound, using fires, sticks and stones to chase elephants away from
their farm/house area as they are the only option that seem to be effective to them. Preference
and use of such lethal methods may instead out-turn escalated and magnified interaction
resulting in hindrance of human elephant coexistence. Co-existence of human elephant in
such shared landscape is only possible with careful mitigation interventions and increased

level of awareness in communities with discouragement to use lethal traditional measures.
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INTRODUCTION

Human-Wildlife Conflict

In Nepal, the collective conservation efforts reflect a substantial increase in the wildlife
population particularly of mega species like tiger, elephant, rhino and leopard in protected
areas (Raubenhiemer et al., 2017). This exceptional biodiversity conservation success,
together with the increasing population and demand of forest-dependent local communities
residing in park vicinity, has escalated the cases of human-wildlife conflict (HWC) (Acharya,
2016).

HWC implies confrontation between humans and wild animals, usually resulting in crop and
livestock depredation, property damages, human injuries, human kill, and retaliatory killing or
capturing of wildlife (Dickman, 2010). Conflicts between people and wildlife have been widely
recognized as one of the most challenging issues in wildlife conservation; (Treves & Karanth,
2003; Thirgood et al., 2005) and Nepal also faces a similar fate with HWC being a major
problem in most protected areas (Dhungana et al., 2018; Gurung et al., 2008; Lamichhane et
al., 2018; Silwal et al., 2017).

Human-Elephant Conflict

Elephants are very intelligent flagship species. Their huge size, social behavior and emotions
along with intelligence make them stand out in the animal kingdom. Human Elephant Conflict
(HEC) is one of the major threats to elephant conservation. Human elephant conflict can occur
due to negative interactions between humans and elephants causing increasing resentment
of local residents towards conservation of the species. 21.5% of habitat used by elephant is
reported to be lost in between 1930 to 2020 in Nepal (A. Ram et al., 2021). This leads to
increase in the length of ‘edge’ for the interface between human and elephants while the
elephant populations become compressed in insular refuges. Consequently, it leads to greater
contact and conflict (Acharya, 2016) with humans as animals seek to fulfill their nutritional,
ecological and behavioral needs.

The confrontation of elephants with communities include: 1. Crop loss. 2. Property loss, 3.
Grains in Storehouse damaged 4.Human Casualties. These losses can cause people to
further harass and disturb elephants, increasing the harassed elephants’ intolerance of
people, and thus creating a vicious escalating cycle of HEC. Elephant is the most pervasive
species causing more than 40% of the conflicts and responsible for 70% of human casualties

in Nepal (Bajimaya, 2012). People in lowlands of Nepal are extensively dependent on

1
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agriculture which is their major source of income. People fear elephants because they damage
crops, destroy property, and cause injury and death (Parker et al., 2007). Despite of the fear,
people continue to scare away elephants in the farmlands or villages, which are increasing
encounter and accidental rates.
Nepal is one of the elephant range countries where migrating elephants from India frequently
come. The population of wild Asian elephants in Nepal is distributed in four isolated sub
populations. The sub populations of Elephants in Nepal are in patches which sum up to around
200 with 150 migrating elephants seasonally coming to Nepal (A. Ram et al., 2021). But the
sad reality is that over the past decade, in Nepal HEC caused 274 fatalities and 138 injuries
which sum 412 total cases of elephant attacks on humans for the period of 2000-2020 June
(A.K.Ram etal., 2021). On the other hand, the retaliatory killing of elephants through trapping,
electrocution and poisoning are reported in Nepal almost annually. Such human casualty and
injury is catastrophic for both local people and elephant as research has suggested that people
who experience negative impacts from attacks are less likely to support conservation efforts
(Struebig et al., 2018; van de Water & Matteson, 2018).

Mitigation Measures in Nepal

A multitude of traditional methods have been employed since ages to reduce human elephant

conflict. The mitigation measures that are seen practiced in Nepal can be jotted in 3 points:

Traditional methods: The methods range from chasing elephants by shouting, noise
making, use of fire sticks, utensil-beating, torch lights, throwing stones to using
vehicles, trained elephants, using local tree houses, use of chilli powder, tobacco
powder.

Advance methods: Some of the mitigation measures like trenches, canals, biological-
beehive, concrete and electric fences, miking system, use of drones, satellite
telemetry, early warning system, alternative cropping practices.

Tolerance increasing methods: Relief funds, insurance schemes, radio
broadcasting, Community involvement (Youth Groups), Community awareness.
However, there is no comprehensive strategy to guide mitigation measures in the
country. Most of the measures for HEC mitigation in Nepal are reactive and
implemented to control the crisis that develops after a major conflict incident (Pradhan
et al., 2011). In order to effectively launch any conservation programs, there is a need

to study the effectiveness of the persisting mitigation measures.
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Purpose of Mitigation Measures

Mitigation measures have been used traditionally since long back. The purpose of installation
or adoption of mitigation measures is to decrease the intensity and magnitude of friction of
interaction between human and elephants. Some of them are pointed out below:

1. Barrier: The major purpose of building physical and biological barriers like electric
fences, solar powered fences, biological barriers (bee-hives, are to discourage
elephants from entering into farmlands and house area. The other purpose is that
it sets psychological separation of boundaries for humans that their area is outside
the barriers hence discouraging them at first hand to enter the jungle.

2. Alert: The use of radio telemetry, tree/built machans for night guarding, early

warning system, sensor system and miking system is basically to be aware of the
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elephants entering the settlement. The use of such methods is ideally done to get
prepared to minimize the encounter rates and reduce the human casualties.
Discouragement: Cultivation of non-palatable crops that contrast to the traditional
crops such as chamomile, lemon grass, cotton, mentha and onion, garlics and
gingers is done with purpose of decreasing the number of events of crop raiding
by elephants in the area by discouraging them. Similarly, the methods like using
chili flakes, smoke, tobacco powder in wires and thrones in bars is done to
discourage elephants and change the direction of its path.

Increase Tolerance: In order to increase the tolerance of people against the loss
and damage caused by the negative human elephant interaction, methods like
relief funds and insurance policy are provided which are actually not absolute

mitigation measures.

PURPOSE OF THE STUDY

This study has attempted to develop such scientific baseline with the detailed evidence of

mitigation measures, their effectiveness in the study area. To meet the aim of the study the

research was attempted with the following objectives:

1.

Identification of the existing mitigation measures along with the locally used
methods adopted in the study area
Determine the status of the mitigation measures using SWOT

Understand the perceived effectiveness of mitigation measures by local

communities
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METHODOLOGY
Study Area

The study was conducted in and around Bardia National Park with in-depth study of mitigation

measures in Khata Corridor.

Study Area %

A

M
» O
RN NEPAL g

\'\,
"\,\ Kathimandu *‘—’7 ™
e ¥, T
I:l o Lucknow v\ R
s M

[:] Bardia National Park (Core) K
anpur

A '/
[ | BNP_Buffer_zone S

Khata Corridor Sources: Esri USGS, NOAA, Sources: Esi, Garmin,
uscs, nes Palna

4 I
po
" -
=~ o
- /;
v r
'\\ y )
ey T <
&
v
kapur
Bardia National Park
Khata '
n !
‘_,"
Py »
, A
! Jx
! /s
\ \
% :
A A i
0 275 556 % \ 11 Miles Sources: Esri, HERE, Garmin, Intérmap, increment P Corp., GEBCO, USGS, FAO,
; + + + + + + { NPS, NRCAN "GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI
Esfi China (Hong Kong), (c) OpenStreetMap contributors, and the GIS User
2 9 Y. Community \\\\

Figure 1: Map showing BNP and Khata Corridor



Assessing the effectiveness of the existing mitigation measures against human elephant conflict in Khata
corridor, Bardia, Nepal — a study report January 2022

Bardia National Park and Khata Corridor

a. Geographical Location: Bardia National Park (BNP) lies in south-western lowland

Nepal. The park was established in 1976 as a Karnali wildlife reserve with a small
area, later in 1988 it was given the status of National Park with an extended area of its
size 968 square kilometers. The lowest elevation of the park is 152 m in the Manaughat
and highest elevation is 1561m in Banspani Peak. The national park is largest national
park in lowland Terai of Nepal. It includes parts of Karnali River and Babai River in
the Bardia District. The northern demarcation is the crest of Siwalik. To the Southern
boundary lies the Nepalgunj-Surkhet highway, which disrupts the protected area. The
buffer zone of the park was established in 1997 with and area of 327 km2 and later in
2011 it was extended to, an area of 507 km?. Khata Corridor, which connects Bardia
district of Western Nepal and Katarniyaghat Wildlife Sanctuary in India is an
important biological corridor and covers an area of 92.5 km? with a forest area of 31.86
km? (Uprety et al., 2010).
In recent years, there are growing movements of large cats like tigers and leopards in
the Khata, biological corridor. Most importantly, Khata corridor is the traditional
migratory route of wild elephants. Herds of elephants are seen moving from
Katarniyaghat, India to Bardia, Nepal through the corridor which consists of areas of
good forest, degraded forest, and agricultural lands. Elephants in Bardia usually
migrate to the Katarniyaghat Wildlife Sanctuary during September and October, and
return to Nepal as the monsoon approaches through this corridor. Two villages are
proximal to Khata Corridor in Bardia to the near to the southern belt of Bardia National
Park, i.e., Dalla and Pathharboji. There are approximately 220 houses in these two
villages. The people depend mostly on agriculture and ecotourism for their livelihood.
However the people residing in these villages are attributed to human-elephant
conflicts.

b. Climate: The climate in BNP is sub-tropical monsoonal type with three distinct
seasons: winter with cool and dry weather (late September to February), summer with
hot and dry weather (February mid- June) and monsoon with hot and wet weather
(mid-June to late September). The weather is mostly dry from October through early
April. The temperature gradually rises from April till June and reaches up to a

maximum of 45°C during May and June.
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c. Floras and Faunas: The national park consists of a diverse ecosystem from early

successional grasslands to climax staged forest dominated by Shorea trees. The park
hosts 56 species of mammals, 484 species of avifauna, 52 species of herpeto-fauna,
and 121 species of fishes (DNPWC, 2020). Bardia National Park is home to various
endangered species such as the Royal Bengal tiger, the Asian elephant and the greater
one-horned rhinoceros, Bengal florican, gharial, Ganges river dolphins, hornbills and

grasses like Imperica cylindrica, Saccharum spontanum, and Narenga perphrocoma.

d. Socioeconomic aspect of communities: The settlements are very proximal to the
boundary of the park. The indigenous community living around the park is mostly
Tharu and others are Brahmin, Chettri, Yadav, Gurung and Magar. The majority of the
people residing around the park area are farmers. The main crops grown here are
paddy, wheat and maize. Other people are also involved in ecotourism and small
enterprises. Methods



Assessing the effectiveness of the existing mitigation measures against human elephant conflict in Khata
corridor, Bardia, Nepal — a study report January 2022

Field Survey

Extensive survey was conducted to identify and categorize the existing mitigation measures.
The location of all the fences installed and watch towers (machan) were recorded using
Garmin eTrex 10 GPS and their attributes noted in a data sheet and location maps were
prepared. Furthermore, current status including its functionality, maintenance, ownership

were noted for further analysis.
Focus Group Discussion and Key Informant Interview

The study mainly relied on key informant interviews and focus group discussions to obtain
information of mitigation measures in the past and present. Key informants’ interview (n=14)
were carried with the representatives of municipalities, Khata coordination committee, park
authorities, divisional forest officials, buffer zone forest user committees, community based
anti-poaching units, local community leaders and farmers representative who have been
living in the study area throughout their lives. These key persons were consulted before and
during the survey to get the relevant information on the different types of mitigation measures
implemented. The focus group discussions (FGD) mainly were centered to extract
information required for SWOT analysis. The FGDs were done with different groups of
people including conflict affected people, women, park authorities, youths from different

villages adjoining Khata Corridor.
Household Survey

People perceptions towards conflict and mitigation measures always have a direct relation
with perceptions towards potential risks rather than actual loss.

Out of the total household’s size (N=220) in 2 villages (Dalla and Pattharbhoji) in Khata
Corridor, sample size (n=74) was chosen using 95% confidence level, with 10% error level
and 50% rate of occurrence (CBS 2012) and chosen household were thoroughly surveyed. A
semi-structured questionnaire (attached) was used to interview the respondents to understand
their perceptions towards the existing mitigating measures along with other variables like
socio-economic status, demographics, proximity to park boundary, and so on. Their
perception before and after establishment of fences were noted. Additionally, the perception

of all categories of mitigation measures was noted developing standard questionnaires.
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Secondary Information

All relevant articles, journals, newspapers, published and unpublished reports were used as

secondary source of information. All relevant information collected were thoroughly

reviewed and analyzed.
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DATA ANALYSIS

The aspects of the data such as the condition, management, strengths, threats, opportunities
and sustainability of the mitigation measures were analyzed. With the aid of descriptive
statistic tools in Microsoft Excel and tables were prepared where appropriate. The sense of
gathered data was organized by both manifest and latent level of content analysis.

For statistical analysis of the data obtained from household survey, SPSS was used. For
categorical variables, frequencies were calculated. The average ranking of mitigation measures
were calculated in reference to perception of people and significance of the ranking was done
using K related Friedman ANOVA tests. Wilcoxon Sign rank t- test was used to observe
difference between perceived fear before and after electric fences. Weighted means were
calculated to find perceived effectiveness of each of the existing mitigation measures. Further,
non-parametric Chi-square test of independence of attributes were conducted to check the
association of perceived effectiveness and household variables like distance of the household
to jungle, conflict experience, compensated status and involvement in awareness programs.
Likewise, Binary logistic regressions were conducted to find factors and covariates that
contribute significantly to preferences of elephant conservation. Maps were prepared using Arc

Map 10.5 (study area and location of towers and fences).
SWOT Analysis

The data from the Focus Group Discussion (FGD) and Key Informant Interviews was carefully
analyzed to list the strength, weakness, opportunities and threats (SWOT) of each of the
mitigation measures based on the local scenarios. Secondary information collected is used to
identify SWOT.

10
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RESULTS AND DISCUSSIONS

Human Elephant Conflict in Bardia

With largest elephant population of Nepal( Pradhan et al., 2011), and people settlements very
close to the park in Bardia National Park (BNP), many human casualties and loss have
occurred. From the year 2001 BS till 2020 BS 42 human deaths and 120 human casualties are
recorded due to human elephant conflict. Last year alone, 466 crop raiding incidents, 4 human
casualties and 1 human death have occurred in and around BNP (BNP, 2019). Majority of the
incidents have occurred when the people were confronting the elephants to scare them away
from their farmland. Similarly the records of compensation distribution in buffer zone from the
year 2013 till 2020 reveal that elephants are the most pervasive species to have caused crop
loses. The trend of crop loss is reported to be increasing while the trend of property loss looks
decreasing (BNP, 2020). The trend of using modern technology to build houses could be one

of the factors contributing to less property damage.

Mitigation measures to minimize human elephant conflict in Bardia

Fence with barbed wires

In the early 1993, elephants were noticed entering human settlements in Hattisar, Bankhet and
Karmala area, thus barbed wires were installed extending from Mohanpur to Motipur. The

fences seemed effective in the initial year but were destroyed soon after by elephants.
Machan with sound records

The traditional tree huts were used by farmers to scare away the elephants and nights guard the
farms. In the mid-1993, machans with locally available woods and poles were built. Scaring
devices were installed in the machans that played recorded noise of humans and different other
species upon switching a button. The devices were successful in scaring away the elephants,
but the elephants soon started withstanding the noise and entering the settlements. They might

have been habituated to the sounds as they are intelligent animals.

11



Assessing the effectiveness of the existing mitigation measures against human elephant conflict in Khata
corridor, Bardia, Nepal — a study report January 2022

Trenches

After the failure of barbed fences and scaring devices, trenches were excavated in areas
including Chitkaiya, Gobrela, Motipur, Karmala, Bhurigaun, Pattharbhoji, and Khata which
even served the purpose of outlet of rainwater from the jungle which was unintended. The
trenches were difficult to maintain due to the monsoon water and unwanted weeds. Risks of
animals falling into the trenches prevailed which became a matter of concern in the year 1999
after a young female elephant was found dead in one of the trenches near Gobrela. (strategic,_)
On the other hand, the sandy soil in the area with surrounding vegetation removed and direct
exposure to sunlight make the soil brittle, and hence vulnerable to be broken by elephants. Thus
there are no more noticeable trenches around Khata except few trenches with vegetation which
is noticeable in Pattharbhoyji.

Fences around trenches

Combination of barbed fences, bio fence and trenches were installed in Bankhet region in the
past which was successful but was difficult to maintain. Since the bio fences were in the
farmland of local individuals and the barbed wire was installed by park, the responsibility of
management of the combination became even more complex. The fence is now replaced RCC

walls with huge investments.
Coconut ropes dipped in Mobil lubricant, Tobacco and Chili powder

The community members and park authority together prepared repellent ropes made up of
coconut fibers dipped in burned over mobil lubricant, chili and tobacco powder. The
combination repelled the elephants in the areas near Gobrela where this method was piloted,

however, later failed as the smell no more remained for longer period of time.
Elephant dung and chili powder

The method of burning elephant dung together with chili powder was tested for about a year
near Hattisar area where male elephants come to the breeding site looking for female elephants.
In the initial test phase, the smell and smoke repelled and discouraged elephants. However, the
elephants were seen carrying water in their trunk and putting out the fire of the dung. People

noticed elephant to have become even more aggressive and hence the method was a failure.
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Electric fences

The first electric fence in Nepal was installed in the Gobrela region of Bardia. The elephants
didn’t enter in the areas where there were electric fences. After that the electric fences powered
by solar energy was installed with huge investments in certain locations. Human elephant
conflict was controlled for short time period. The rhinos were noticeably discouraged from
entering onto cultivated lands. However, lack of maintenance has hindered their success due to
delayed repairing. Insufficient funds, scare resources and remoteness of the place are the major
reasons for untimely and inadequate maintenance.

But more importantly, lack of ownership by local people has resulted in people taking fence
post and wire for minor purpose like clothes hanger. This activity can be justified with the
statement of Hardin where he mentions that a man seeks to meet his own needs over those of
the commons (Hardin, 1968).

Alternative crop cultivation

Traditional cops were replaced by alternative non preferred crops like Mentha and Chamomile
with motivation of park authority and Terai Arc Landscape projects particularly in area like
Thakurdwara and Suryapatuwa. Later the trend was followed by people of villages surrounding
Khata Corridor after installation of processing plants by organizations’ collateral supports.
Chilli, Turmeric, Lemon and Lemon grass cultivation was done by local farmers as they are
non-palatable to elephants.

Market price fluctuation is the major reason of failure of the alternative crop cultivation which

has discouraged the farmers. And now, the processing plants are messily shelved.
Gabion wires with stones

Walls with stones inside gabion wires have been installed in several locations alongside Khaura
River in Thakurdwara, Shivpur and Pathharbhoji. Elephants haven’t been able to cross these
physical barriers. However, the foundation when not deep standing on the sandy soil in the
region especially in the river banks is susceptible to erosion during the monsoon season.

Additionally, the walls need huge investments and it is not easy to maintain the destroyed walls.

Fence: Pipe of G.I. pipe

Galvanized iron pipes placed horizontally with concrete vertical poles were established in

Karmala and Hattisar region. But elephants destroyed such fence at several locations.
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Reinforced Cement Concrete (RCC) Fences

Reinforced Cement Concrete wall with cemented vertical and horizontal structure was built in
several locations of Hattisar. Although this method looks effective when installed with
trenches and electric fences in neighboring region, it takes long time to construct the walls and

is very expensive. The RCC fences in Kailashi region is reported to have been very effective.
Community Based Anti-Poaching units (CBAPUs) and Rapid Response team (RRT)

Rapid Response teams have been formed in 5 sub-committee of CBAPU out of many in buffer
zone of Bardia National Park. They have crucial roles in scaring the elephants away from the
farmlands.

Firing in air

The army officials sometimes use firing in air to scare problem elephants. Few of the inhabiting
elephants living in the region that frequently enter the cultivated land have even become
habituated with the firing sound.

Beehives fences

Beehives had been installed as pilot project to scare the elephants away as the elephants get
discouraged with the buzzing sound of bees. However the project has not been continued as

the farmers were discouraged in bee keeping after destruction by birds.
Loudspeaker miking

This system has enabled the villagers and members of RRT to warn any message related to
elephant which helps the communities know about the elephants approaching settlements.

This helps in preparedness of security of children and old aged individuals.
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Mitigation Measures in practice in Khata Corridor

The categorical checklist of mitigation measures adopted by the communities in the study site
to minimize human elephant conflict is highlighted below:

Table 1: Checklist of mitigation measures in study area

Categories Mitigation measures
Fences Electric fences, RCC fences, Gabion wire with stones
Tower Machan, Tree houses
Traditional measures Fire (masal, tire burning), sound, stone, burning chili
Community awareness Hatti mero sathi, FM program, CBAPU, Miking
Alternative cropping Mentha, Camomile, Lemon grass, garlic, turmeric,

lemon, cotton

Fences: A Failure? Electric Fence distribution in the study area x

3 types of fences: Electric fences, RCC fences,

Gabion wire with stones are observed in the study e

] knata_corridor

+ Dalla_Fence_Pillars

area.

Dalla_Fence

In Kailashi, there is RCC wall whereas in

+  Pattharbhoji_Fence_Pillars

Pattharbhoji_Fence

Pathharboji area, the solar fences were installed in

the year 2003 AD with collaboration of Terai Arc oy
Landscape Program and community forests. There 1 £
f

’
{Pattharbhoji
+H

i
¥

oy ¥

- 4

was active participation of local community
members during the installation phase.

In fact, one labor from every household was a
compulsion during the installation phase as
reported by focal respondents. The total cost of
installation along with the wooden poles was about

Nepali Rupees One Million and Five Hundred

Thousand. Several maintenance tasks were | . . . . "
reported from 2003 to 2014 by NTNC BCP. In the Figure 2: Solar Fence distribution in the study area
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year 2014, the wooden poles were replaced by iron poles. Around Nepali Rupees One Million
and Six Hundred Thousand was spent for the replacement of the poles.

During the survey, 96.8% of the fences in the Pattharbhoji village was observed non- functional
and in poor condition. About 71% of the fences in the site didn’t have either poles or electric
fencing wires in them. Majority of the pillars were missing, numerous were in fallen condition
or tilted or absent. Some of the wires were seen used by locals as hangers to dry clothes.
additionally, the fences around Dalla village have vegetation underneath. The mesh wires
between the poles are not in good condition.

Table 2: Condition of the solar fence in the study area

Pathharboji  5.60 2003 Once 15 5.46 km Terai Arc
(wooden lakhs; (pillars Landscape
poles 16 lakhs  missing: supported;
replaced by only 5 local people
iron in pillarsin  participated in
2014) upright construction)

position)

Dalla 4.3 2010 N/A N/A 3.7km Local people

participated
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75 respondents were interviewed who live in fringe area of Khata Corridor in which fences
were installed in 2010 AD. They were asked to scale the conflict status before and after the
electric fences, the scales taken were 1=decreasing conflict cases and 3=increasing conflict
cases, while 2=static condition of conflict. Upon using Non-Parametric Wilcoxon sign rank
test, the results seem to indicate that the there is an increase in conflict pattern (average rank of

11.69 vs. average rank of 17.5).

The Wilcoxon signed rank test shows that the observed difference between both before and
after electric fence is significant at 99% confidence interval. Thus it might conclude that the
respondents believe that the condition of conflict has not been better even after electric fences
have been installed.
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SWOT Analysis for Fences

Strengths
e Physical and psychological barriers for people to

enter jungle

e RCC walls: effective against elephants

e Electric fencing: effective against Rhinoceros and
other mammals like chital.

e Gabion wires with stones: effective in riverside

Weakness

Electric poles and wires: destroyed by people
and elephants

lack of repairing and maintenance
inadequate funds for installation of huge
infrastructure

remoteness of the place: scarce and delayed
resource availability

lack of ownership

riverside walls: susceptible to erosion (sandy
soil)

dearth of trained technicians

divergent political interests in construction

project leading to disputes

Opportunities
e RCC walls in major conflict areas: sense of

security to community
e Employment opportunity to local people in

maintenance and construction projects

Threats

Shifting conflict to the adjoining settlements
due to physical barrier in certain place
Sustainability issue with poor management:
investment failure

Unethical with animal right perspective
May further make the elephant aggressive as

elephants may take barriers as challenge

Figure 3: SWOT Analysis for Fences
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Electric fences have been reported successful barriers against depredation (WWF, 2008).
However, the effectiveness and durability of electric fences depend upon the maintenance and
ownership of the fences. Good maintenance demands regular inspection and frequent
maintenance both of which are not conducted in the site. The breaks in wires, missing poles,
damaged poles and power supplies must be checked on a regular basis. Lack of ownership is
indicated by the misuse of wires of electric fences, used as hangers to dry clothes by villagers
. This shows that the local acceptance is not profound in the study area.

Although the electric fences have been installed in the study area by government and
organizations, they are likely a failure. The electric fences are not managed and maintained
hence resulting in non-functionality of it against HEC. The fences are destroyed by both local
people and wild animals. Respondents believe that the condition of conflict has not been better
even after electric fences have been installed. Ownership might be one of the possible reasons
of electric fences in such condition. A study by (Nath et al., 1998) found government owned
fences less effective in Karnataka. Study in neighboring country, India shows that individually
owned fences were effective in reducing crop depredation from 80% to 20% (Jayant et al.,

2007). However, no individual fencing is reported from the study site.
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Alternative Cropping: A failure?

Theoretically, alternative cropping should be able to decrease attractiveness towards farm land
and reduce crop raiding by elephants. However, there are a lot of critical issues the area that
has discouraged local farmers from practicing farming substitutes.

Traditionally, the farmers of Dalla and Pathharboji cultivate rice, wheat, maize and seasonal
vegetables. They are mostly dependent on traditional crops which are also palatable for the
elephants and hence resulting human- wildlife conflict in the area. After 2015, the plantation
of mentha (family: family Lamiaceae), chamomile (family: Asteraceae), lemon grass

(family: Poaceae) are seen practiced in the study area.

Upon using Non-Parametric Wilcoxon sign rank test, the results indicates that the there was a
decrease in conflict pattern (average rank of 30 vs. average rank of 25.26). The Wilcoxon
signed rank test shows that the observed difference between both before and after alternative
cropping is significant at 99% confidence interval. Thus we might conclude that the
respondents believe that the condition of conflict had significantly been reduced after they
practiced alternative cropping.

However, during the study 78.7% reported that they left alternative cropping (both Mentha and

Chamomile) since last 2 years.
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The responses reported by the local communities of no more planting the alternative crops
were:

Price Fluctuation: From database of Community Cooperative, we found that only 26
households are practicing alternative cropping (Chamomile) out of 220 this fiscal year
(2020/2021) while none have been planting mentha this year.

This also aligns with the fluctuating market price of Mentha plants mentioned in record file of
Shiva Bahu Udeshiya Cooperative Private Limited.

Also, the rate of Chamomile in 2017 was 55000 per kg while the rate in the year 2018 was
NPR. 31000 per kg.

Price of Mentha per kg from 2016-2021

2500
2350

1500 1500
1375

Price in NPR

1300

2016 2017 2018 2019 2020 2021
Figure 4: Price of Mentha per KG from 2016-2021

Erratic Rainfall Destroying Crop: This could be one of the probable reasons of people not
preferring alternative cultivation in the study area. Weed infestation and early monsoon rainfall
has also been reported as major reason of mentha plantation failure in India (Kumar et al.,
2021).

Land Degradation: Land degradation was noticed by some of the local farmers after mentha
plantation for some years. Researches have shown that the microbial diversity in fields
continuously cropped with Mentha for 4 years will be low affecting soil quality (Misra et al.,
2019).

Although the results show that the people perceive alternative farming were effective when
they were practiced by them few years before, studies have shown that it is unlikely to have a
remarkable impact unless the buffer area is completely homogenous (Fernando et al., 2008).
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SWOT Analysis for Alternative Cropping

Strengths Weakness
e Communities perceive alternative e Market instability
cropping to be effective. e Poor market study

e Decreased crop damage by elephants and e Lack of value addition mechanisms
other animals like Rhino, Chittal e Intensive care/irrigation required

o Decreased financial loss and its
psychological stress on marginalized

farmers
Opportunities Threats
e Alternative Livelihood option e Early monsoon: affecting the alternative crops.
e Can be long term solution for crop e Middleman benefited abnormally, farmers paid less
raiding in unstable market

e Decreased negative perception of farmers | e Local traditional crops discouraged
about elephant conservation e Effect on self-sufficiency in terms of food security

(traditional crops)

e Decreased productivity of land

Figure 5: SWOT Analysis for Alternative Cropping
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Towers, trenches and miking: Likely failure?
25 watch towers and tree houses to watch elephants and night guard are there in two villages.
All of them have been built by collaborative efforts of government and local communities.

Effectiveness and Local Perception

All of the observed machans were usable. However none of them seem maintained. The fragile
old wooden planks seem to be decaying status. The reported use of the towers and tree houses
are for early warning system, night guarding and making noise to scare the elephants away

from the farmlands.

Watch Tower Locations in the Study Area
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Figure 6: Watch Towers in the study area
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Using 5 point LIKERT scale, the perceived effectiveness of watch tower was found to be
neutral. (Mean=2.47, SD= 1.464), i.e., they neither think that watch towers are effective nor
think they aren’t. 85.3% of the respondents reported the limited use of machans in merely
getting prior information of elephants coming to farmlands but ineffective to stop them from
coming.

Trenches are found in very poor condition in some locations of Pattharbhoji. The perceived
effectiveness of watch towers is neutral in the study area. Although the use of watch towers
along with mobile patrols and electric fences are practiced in parts of India (Fernando et al.,
2008); the use of watch towers in the area is risky as they are in fragile condition and elephants
can easily destroy them in the studied two villages. In a nearby village, Thakurdwara, an old

male was killed by elephant while guarding his crops in Machan (Thapa, 2010)

- RIS
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SWOT Analysis for Tower, trenches and miking

Strengths
e Towers: Effective to guard farmlands;

local resources and materials can be
used

e Trenches: Effective if proper dimension
which can’t be crossed by elephants is
designed; with partial technical
assistance locally doable

e Miking: Effective to get prepared about

upcoming probable conflict

Weakness
e Towers: Poor condition; no maintenance

e Trenches: prone to being destroyed as
the sandy soil is weak.

e Miking: familiarity on technology and
limitation of number could be

hindrances of its access to everyone

Opportunity
e Time to get prepared and keep old aged

and children in safer place

e Decreased sudden encounters

e generate and disseminate timely and
meaningful warning information to

reduce the possibility of harm/loss

Threats
e Towers: threat to life of guard (poor

structure)
e Trenches: Risk of animals and children
falling into the pits

Figure 7: SWOT Analysis for Tower, trenches and miking
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Traditional Measures: only way out?

-~

There are several traditional measures of scaring away elephants from the village area to
defense crop and houses adopted by local farmers in the area. Some of them include: Fire
weapons, spears (masal, tyre burning), sound, stone, and sticks.

The respondents were asked to rank the effective mitigation measures based on their personal
experiences. The mean rank of existing mitigation measures to control HEC perceived by
people was highest for Fire weapons and Burning tire i.e., 5.32, second highest was for shouting
and making noise i.e. 3.84 and third was for Electric Fences i.e., 3.56, fourth was for Night
guarding and watch towers (3.34), fifth was for alternative cropping (2.55) and least ranking

was for using sticks, stones to scare them (2.39).
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The preference and use of lethal traditional measures is high in the study area which can lead
to unintended results. The methods are harmful as they harass the elephants. When people
adopt lethal methods to further harass and disturb elephants the intolerance of harassed
elephants towards people may increase. In fact, it has been observed that the elephants become
habituated with traditional methods like fire and indeed it shifts conflict to neighboring area
(Barnes, 1999; Hoare & Du Toit, 1999; Nelson et al., 2003; Nyhus & Tilson, 2000; O’Connell-
Rodwell et al., 2000; Osborn & Rasmussen, 1995; Sutton, 1998; Nelson et al., 2003), as they

are intelligent animals and can be even more aggressive once habituated.

Table 3: Ranking of Mitigation Measures

Rank Mitigation Measure Mean Rank
‘1" FireWeaponsand Burning Tires 532

2nd Shouting and Making Noises 3.84

3 Electric Fence 3.56

4t Night Guarding, Towers and trenches 3.34

Bt Alternative Cropping 2.55

Bt Stones, Sticks 2.39

By using Friedman ANOVA test, the average ranking of mitigation measures in reference to
perception of people differ highly significantly for each of the measure (chi-square value
showing high association, with value=119.893 and p-value<00.01 and df=5)

However, the preference of such lethal methods can result in unprovoked attacks. Human safety
is compromised while adopting such measure. Elephants could be traumatized and can be

injured.
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WAY FORWARD AND RECOMMENDATIONS

Human elephant conflict has become hindrance to the co-existence of both elephant and human
in the same landscape. Although the existing mitigation measures sound theoretically possible
against HEC, the existing mitigation measures are likely a failure, lacking ample contemplation
of management, inadequate consideration of local dynamics and ineffective inclusion of
multiple aspects (cultural, social, behavioral, ecological, economical and psychological) of
both local communities and the gentle giants, elephants. With huge investments, poor
maintenance and failure to consider multiple aspects in management of contemporary
measures; the people in the study area are at increased risk of casualties and injuries as they
are compelled to use lethal measures like fire, sound, stone and sticks on elephants as their only
way outs which demands immediate intervention.

Hence, attitudinal change in human beings could be one best solution to increase possibility of
human elephant coexistence in the area since it is observed that the local people practice lethal
mitigation measures that could increase the intensity of the conflict. Two studies, one in Nepal
(Karki, 2018) and one in Bangladesh (Hossen, 2013) have concluded previously that most of
the incidents in HEC occur due to human negligence and ignorance. About 75% of the human
causalities (death and injuries) due to elephants can be minimized by addressing the issues of
human negligence and ignorance (Karki, 2018). The situation needs to be addressed with
immediate actions. However, single effort with consideration of one facet of the problem would
be incomplete effort. The recommended suggestions for various stakes those are responsible

are discussed under the headlines below:
Government and non-government organizations

A) Generation of effective framework incorporating multiple dynamics of human elephant
interface to improvise existing mitigation measure.

B) Consideration of behavioral, physiological, psychological aspects of elephants along
with social, cultural, economic and political aspects of local communities while
introducing any new mitigation measures.

C) Most importantly, an intervention must be introduced to reduce HEC through an
attitudinal change in human beings, leading target communities to internalize the fact

that conflict can be minimized considerably by responsible human behavior.
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For researchers (including universities and research institutions)

D) Detailed research in concluding single or combination of mitigation measures and
enough information on the acceptance of the community, applicability in the site,
beneficiaries (both human and elephants), anticipated strengths, probable future

hurdles for failure of the mitigation measure.
Local people and communities

E) Collaboration with efforts from governmental and non-governmental organization and
ownership of the efforts.

F) Attitudinal change while living in shared landscape with elephants with responsible

behaviors.
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ANNEXES

1. Result from Ordinary Probit Regression

Parameter B (p-value) Exp(B) More/Less Likely | Percentage
College 1.654 .207 5.225 More likely 4.220
School .642 .361 1.900 More likely 0.900
Illiterate # Oa 1

Distance to fences -431 .030** .650 Less likely 0.350
from household (far)

Distance to fences Oa 1

from household

(nean)#

Sex of respondent -.874 .040* 417 Less likely 0.583
(female)

Sex of respondent Oa 1

(male) #

Village (Dalla) 1.547 .080* 4.698 More likely 3.690
Village (Pathharboji) | Oa 1

Main source of 1.225 .052* 3.403 More likely 2.400
income (agriculture)

Non- agricultural Oa 1

source of income #

Has got compensation | 1.245 .560 3.470 More likely 2.470
Has not got Oa 1

compensation #

Conflict experience 1.078 104 2.937 More likely

(No)

Conflict experience Oa 1

(yes)#

Awareness activities -.614 .001*** 541 Less likely

(never participated)

Participated in Oa 1

activities #

Age of respondents -.042 .092* .959 Less likely 0.041
Total land holdings in | 1.004E+00 974 2.729 More likely 1.720
square meters

Food production 197 .015** 1.218 More likely 0.985
subsistence for how

many months
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2. Community Perception towards Elephant

Ordinary probit regression was used to develop best predictive model to find variables that
cause the varied elephant preference by community members. Several models were run to
test the best fitting model with lowest AIC. Following result was obtained:

The findings suggest to one direction, that is older generation gather more conflict experiences
or information and hence prefer elephants less. The number of months that the food is sufficient
for also decided preference of elephants. The result implied that if the food is enough for more
of the months of the year, i.e., they have good land and food; people don’t develop increased
level of negative perception. The people of Dalla village significantly prefer elephants nearly
4 times more than people from Pathharboji. This could be justified with the fact that people of
Dalla run community homestay and are part of beneficiaries of ecotourism. Also, despite of the
human elephant conflict the people living near to the jungle still like elephants. There can be
further future researches to explore the preference of people living proximal to jungles towards

elephants. However one of the reasons could be their emotional attachments with the wild

animals.
People who have participated in EC Programs More Likely to Like 99%
2 Increase in Age of Respondent Less Likely to Like 90%
3 Higher the amount of Production More Likely to Like 95%
4 Respondents from Dalla More Likely to Like 90%
5 Nearer the Jungle More Likely to Like 95%
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3. Weighted Mean of Effectiveness of Mitigation Measures

Effectiveness of Electric fence 2.17
Effectiveness of Watch tower

Effectiveness of Traditional measures

Effectiveness of CBAPU




