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Abstract

We discuss various human-wildlife conflicts (HWC) inherent within communities bor-
dering a mid-sized, semi-porous wildlife conservancy in Kenya. HWC are a growing
issue as human population expands into wildlife habitat to put people and wildlife
in more frequent contact and compete for scarce resources. In 2018, we surveyed
the crop-raiding and livestock depredation experiences of 918 households from 10
separate villages and asked about the experiences of the villagers with HWC over
the past 3years. These communities are protected from wildlife with two different
fence designs, a standard 12-strand electrical fence, and an upgraded predator-proof
fence design. We found that between 70% and 91% of respondents had experienced
some form of HWC including 39.5% who reported threats to their person from wild-
life encroachments despite electrical perimeter fencing. HWC happened more often
at night and during the dry seasons. The most common encroachments were from
elephants, hyenas, leopards, and baboons. Community respondents rated that the up-
graded predator-proof fences performed better than the standard 12-strand fences.
However, even the predator-proof design had issues with keeping monkeys from
entering the communities and crop raiding. We discuss potential mitigation meas-
ures, including an improved predator-proof fencing design that incorporates butterfly

stingers that may offer better protection.

KEYWORDS
baboon, community conservation, elephant, fencing, human-wildlife conflicts, hyena, leopard,
rhinoceros

Résumé

Nous discutons des différents conflits homme-faune (HWC) inhérents aux
communautés bordant une réserve naturelle de taille moyenne et semi-poreuse
au Kenya. Les HWC constituent un probleme croissant a mesure que la population
humaine s'accroit.dans I'habitat de la faune et de la flore, ce qui entraine des contacts
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plus fréquents entre les hommes et les animaux sauvages et une concurrence pour des
ressources limitées. En 2018, nous avons enquété sur les expériences de pillage des
cultures et de déprédation du bétail de 918 ménages dans 10 villages distincts et nous
avons posé des questions sur les expériences des villageois avec les HWC au cours
des trois derniéres années. Ces communautés sont protégées de la faune par deux
types de clétures : une cléture électrique standard a 12 brins et une clé6ture améliorée
a I'épreuve des prédateurs. Nous avons constaté qu'entre 70 et 91 % des personnes
interrogées avaient subi une forme ou une autre de violence domestique, dont 39,5 %
avaient signalé des menaces contre leur personne en raison d'empietements d'animaux
sauvages malgré l'installation d'une cl6ture électrique autour du périmeétre. Les HWC
se produisent plus souvent la nuit et pendant les saisons séches. Les empiétements
les plus fréquents sont ceux des éléphants, des hyénes, des |éopards et des babouins.
Les personnes interrogées au sein de la communauté ont estimé que les clotures
améliorées a I'épreuve des prédateurs étaient plus performantes que les clotures
standard a 12 brins. Cependant, méme la conception a I'épreuve des prédateurs a
posé des problémes pour empécher les singes de pénétrer dans les communautés et
de s'attaquer aux récoltes. Nous discutons des mesures d'atténuation potentielles, y

compris une cléture améliorée a I'épreuve des prédateurs qui incorpore des aiguillons
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1 | INTRODUCTION

The human footprint is expanding globally, encroaching on wildlife
habitat and traditional animal migratory routes, and as a result put-
ting people and wildlife in closer and more frequent contact with
resultant loss of crops and/or livestock (Di Minin et al., 2021; Foley
et al., 2005; Nyhus, 2016; Ripple et al., 2014). Communities living
on the border of natural reserves or in the migratory corridors that
connect protected areas suffer disproportionately from other com-
munities that are further removed from high contact areas (Hartter
et al., 2016) and the communities suffering from these human-
wildlife conflicts (HWC) can be less tolerant to conservation efforts
(Madden, 2014).

In Africa, most of the elephant and other wildlife home ranges
are located outside protected areas and lie in an anthropogenic
landscape matrix (Hoare, 2000; Wall et al., 2013). The HWC toler-
ance of people living on borders of nature reserves, parks or other
forms of wildlife conservancies depends partly upon the severity
and regularity of the HWC occurrences (Ripple et al., 2014). In some
landscapes, migratory corridors are also positively correlated with
the frequency of HWC (Buchholtz et al., 2020). Although there may
be benefits to living next to a wildlife reserve, these benefits are
often limited to the people directly or indirectly employed in the
tourism sector (Nyhus, 2016). Community members that experi-
ence crop raiding or livestock depredation can suffer catastrophic
economic damage that can lead to impoverishment and destitution
(Ogra, 2008; Sibanda & Omwega, 1996). People experiencing regu-
lar HWC can become disillusioned with conservation efforts and as

de papillon qui peuvent offrir une meilleure protection.

aresult, may actively oppose it (Madden, 2014; Oldekop et al., 2015;
Soliku & Schraml, 2018). In a survey conducted in Laikipia County,
Kenya, people suffering from HWC reported feeling that wildlife
was viewed as more important than people and that wildlife conser-
vation was being used as a conduit for resource appropriation (Bond
& Mkutu, 2018). When HWC tolerance limits are reached, affected
people may turn to shooting or poisoning the suspected culprit ani-
mal, often causing collateral wildlife mortality (Kissui, 2008; Ogada
et al., 2012). These retaliatory actions can then lead to further con-
flicts with the government bodies responsible for protecting wildlife
(Dickman, 2010).

People affected by HWC use a variety of problem-focused
strategies and emotional coping mechanisms (Texeira et al., 2021;
Treves et al., 2006). How well people cope with HWC is of vital im-
portance to community resilience. In the province of Assam, India,
people that had strong natural support networks (Hirsch, 1980)
such as family, friends, and neighbours that shared the burden of
an HWC event fared better and were less antagonistic towards
wildlife (Gogoi, 2018). There are also hidden costs to HWC such
as fear, anxiety, and loss of productivity (Barua et al., 2013). Fear
and anxiety can lead to livestock owners perceiving predator im-
pact as disproportionally high in relation to actual livestock losses
(Koziarski et al., 2016). Regardless of the actual costs, perceived
or real, HWC leads to calls for action. For example, in Meru, Embu
and Tharaka Nithi Counties, Kenya, residents have pleaded to
their respective County representatives for increased protec-
tion from wildlife in the form of more electrical fences (Areri &
Mwiti, 2018).
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Around the world, fences are the tool of choice to help reduce
HWC (Hayward & Kerley, 2009; Hayward & Somers, 2012). Fencing
wildlife protected areas can reduce HWC and is increasingly being
used in Africa as a tool for wildlife conservation. Fence design needs
to balance costs and community protection, and permit wildlife mi-
gration needs (e.g., elephant migration) to be sustainable in the long
run (Hayward & Kerley, 2009; Jakes et al., 2018). There are many
fence designs ranging from simple semi-permeable (to small ani-
mals) farm fences, to designs that incorporate barbed wire, to others
that include woven wire (to restrict smaller animals), with or with-
out buried sections (to prevent digging animals from crossing) and
all of these can be electrified or not (Jakes et al., 2018). In certain
countries such as Australia, fencing is viewed as necessary for the
livestock industry to exist because of the prevalence of predators
(Pacioni et al., 2020).

Wildlife that once freely moved across the land is now often
blocked by private fenced holdings thus restricting movement,
concentrating herds, increasing dependence on local resources all
of which could cause ecosystem breakdown (Lovschal et al., 2017).
Directional fencing combined with gaps in the fences can offer a
solution by directing wildlife to safe movement corridors, either to
existing historical routes or to new migratory corridors that are stra-
tegically placed in areas of low human population density (Dupuis-
Désormeaux et al., 2016). Fencing offers the best solution to keeping
wildlife out of communities (Kioko et al., 2008), but current border
fences between wildlife reserves and communities can vary greatly
in design across Kenya as well as across the rest of Africa (Mclnturff
et al., 2020). Fence design is often far from optimal and fence in-
cursions may occur through fence breakage, tunnelling or climbing
(Kioko et al., 2008; Thouless & Sakwa, 1995; Weise et al., 2014).
Electrical fencing is an expensive conservation and HWC mitiga-
tion tool and fence upkeep is often underfunded (Kesch et al., 2015;
Pekor et al., 2019).

At our study site in northern Kenya, fence design has evolved
over time as a tool to protect the endangered wildlife and to reduce
HWC incidents. Using an adaptive management approach, fence
design is constantly being modified and improved as time and bud-
gets permit. Thus, our study site has a mix of older and newer fence
designs. As part of the adaptive management review process, we
asked a large random sample of people living near the border of the
conservancy to share their experiences with HWC, through a house-
hold questionnaire administered by trained community members.
This study reports on the first community wide HWC survey for our
study site and will act as a baseline for future surveys that will ex-
plore how newer fence designs and other HWC mitigation measures
might improve the HWC incidence rate. As such, we hoped to glean
important information from this survey that might shed light on the
ongoing struggle with HWC amongst the communities surround-
ing our protected area. Specifically, we hope to better understand
the types of HWC that are prevalent in those communities and also
compare two electrical fence designs in their effectiveness at reduc-
ing HWC.

2 | MATERIALS AND METHODS
2.1 | Studysite

We conducted our survey study (Appendix S1) in 10 villages in the
counties of Meru, Laikipia and Isiolo (for a map of the area, see
Supplementary Materials) that surround a 25,000ha black rhinoc-
eros (Diceros bicornis) protected area, the Lewa Wildlife Conservancy
(Lewa), in Meru County, Isiolo, Kenya (0.20°N, 37.42°E). The study
area is surrounded by a dozen communities representing over
42,000 people that subsist both by farming and livestock rearing.
Farming along the Lewa border ranges from large commercial farms
growing wheat and flowers to the small plot community farming
which consists mainly of subsistence crops including maize, carrots,
onions, potatoes, and wheat.

Electrical fences surrounded the 142km perimeter of Lewa ex-
cept for a few gaps in these fences to permit the migratory move-
ment of elephants and other wildlife but restrict the movement of
rhinoceros (Dupuis-Désormeaux et al., 2016). The western bound-
ary fence between Lewa and the neighbouring Borana Wildlife
Conservancy (Borana), in Laikipia County (0.22°N, 37.31° E) was re-
moved in sections between Oct 2014 and September 2015, to merge
the two neighbouring conservancies which now form the Lewa-
Borana Landscape (see Dupuis-Désormeaux et al., 2018). Lewa acts
as a pinch point for elephants migrating from Mount Kenya towards
Northern Kenya and back. Elephants can leave Mt. Kenya via the Mt.
Kenya elephant corridor (the southern terminus being close to the
village of Ntirimiti), cross into The Ndare Ngare Forest Reserve then
into Lewa, and exit through the Northern fence-gap into the Leparua
Community Conservancy (Leparua) or migrate westward into Borana
and out multiple other fence-gaps. Although the gaps in the fences
were designed for elephant movement, these also permit other wild-

life (except rhinoceros) to disperse and access community lands.

2.2 | Survey methods

A cross-sectional mixed research design comprising both quantitative
and qualitative data collection was employed. The clustering
sampling approach was then used to categorise the study locations
into three main clusters bordering our study site. The sample size
was determined based on the number of households within the
identified clusters using the Raosoft sample size calculator (Raosoft
Corp., Seattle, WA). The sample sizes (number of households) per
cluster were as follows: Eastern (312), Western (308) and Northern
(298). A simple random sampling technique was then used to select
households within the identified clusters for an interview. The
21-question survey was administered by five trained community
liaison officers of the Lewa Community Department who collected
the data from respondents in the identified locations. Questions
were in three major categories: background demographics (age,

gender, source of livelihood, land ownership, time in village),
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FIGURE 1 (a)Older style 12-strand electrical fence (Photo A. Paul). (b) Schematic drawing of the initial predator-proof fence design

(without the added stingers) (lllustration R. Moller).

experience with wildlife (type and frequency of animals seen in the
community) and perception of HWC (type and severity HWC over
the last 3years - see Appendix S1 for the complete questionnaire).
These community officers visited the various villages between
26th February 2018 and 9th March 2018. The survey was conducted
by issuing the questionnaires to the respondents and interpreting
using local dialect to those who could not read supplemented with
cue cards to identify the various animals that the villagers had en-
countered. Respondents were not paid for their participation. The
questionnaires were administered to one person (preferably the
household head) in the households that were randomly selected.
Respondents were required to be 18 years or older. Some of the key
questions from the survey that we want to highlight were:

1. What was the type and frequency of the HWC experienced
by the respondents?

2. When did the HWC occur (time of day and time of the year)?

3. How would the respondents rate the effects of the HWC (on a
sliding scale from minor to very high)?

4. How did the respondents rate the effectiveness of Lewa's fences?
Were there differences in the performance of both existing
designs?

5. What did the respondents think was the most likely cause of
HWC?

We report differences by geographical clusters. We use a Chi-
Square test of independence to compare the responses and their
geographical clusters adjusting the p-value for multiple comparisons
using a Sidak correction (1967) to show that some clusters are differ-
ently affected by HWC.

2.3 | Fence design

Perimeter fence design around the conservancy has evolved over
time and continues to do so as management seeks to improve the
design and reduce HWC. The 12-strand electrical fences (Figure 1a)

were the standard at Lewa since 1995. Improving on this earlier
design, predator-proof fencing incorporated an electrified buried
mesh into the 12-strand (Figure 1b). This predator-proof design has
been introduced initially in certain historical HWC hot spots such
as the Manyangalo village (which is enclosed inside Lewa) in 2004,
the Ndare Ngare village in 2006 (which sits between Lewa, Borana
and Ngare Ndare Forest Reserve), the village of Ntirimiti (along
the Mt.Kenya elephant corridor), the villages of Matunda in 2011
(and Subuiga in 2011—not in this study) which had suffered from
historically high HWC.

3 | RESULTS

3.1 | Demographics by region

Respondents were surveyed from three separate clusters split
along rough geographic lines with 41.6% of the respondent house-
holds selected from the Eastern cluster, 36.1% from the Western
cluster and 22.6% from the Northern cluster. A statistically equal
number of males (483) and females (435) responded to the survey
(X*(1)=1.584; p=0.113).

Most respondents listed farming as one of their principal sources
of income with many also combining farming with livestock rear-
ing or trading or all three (for a complete breakdown of livelihoods
per village, see Supplementary Materials). Farming was the main
source of income in all villages surveyed except one (Leparua, in the
Northern cluster), followed by livestock keeping and trading.

Respondents reported their ages as being between 18 and
100vyears old (mean=37.7 years, STD 13.7 years). Most respondents
(593 of 913, 64.9%) had lived in their current village for more than
20years, with only 7.2% (66) having lived in their village for <5years.
Most respondents owned or rented land that they cultivated (750 of
918, 81.6%), with most people (69.6%) indicating that the area under
cultivation represented fewer than five acres and 32.5% with fewer
than one acre. One hundred and eleven (12.1%) respondents had
farms of more than five acres.
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3.2 | Human-wildlife conflicts

Most of the respondents (767 of 918 or 83.5%) experienced HWC in
the last 3years (2015-2017), with 680 (74%) respondents experiencing
crop-raiding, and 496 (54%) had suffered livestock depredation. These
responses did not differ by gender (z=1.15, p=0.25) but the responses
did differ by time living in the village (X?=47.353, p<0.001), the re-
spondents having lived 5years or less reporting fewer HWC (given
that we surveyed for HWC in the last 3years, it is possible that some
respondents had not yet suffered HWC). If we include only respond-
ents that lived in their current villages for more than Syears, then the
percentage increases to over 85%. The most common encroachments
reported were from elephants (Loxodonta dfricana), hyenas (Crocuta
crocuta), leopards (Panthera pardus), and baboons (Papio anubis). HWC
were reported as happening at all times of the day although respond-
ents reported much more frequency at night (86.3%) versus during the
morning (40.8%), afternoon (23.4%) or evening (32.6%).

Our study site has two rainy seasons, typically September-
November and March-April. HWC were reported to happen during
all months of the year, but more often during the dry seasons with
the months of January (61.9%), February (67.5%) and July (59.9%),
whereas the months of March (49.9%), April (46.2%) and September
(47.5%) had the lowest reported incidence in the aggregate. Crop-
raiding incidents were described as having either a high or very high
detrimental effect 58.2% of the time with destruction of food stores
listed as the main outcome of crop raiding incidents (97.1%). At the
most extreme, 95% of respondents from the village of Mutunyi in
the Eastern cluster reported facing crop-raiding over the last 3years
and that 87.2% of crop depredation had either a high or very high
detrimental effect. Mutunyi did not get an upgraded predator-proof
fence until 2018 (after this survey period). Perhaps most concerning
for all the villages was the finding that 39.5% respondents had been
injured or physically threatened by wildlife.

3.3 | Fencing design and perceived
effectiveness of the fences

The older 12-strand fence design, which is often the standard fence
design in east Africa, has not proven to be very effective against
wildlife incursions, either against elephant, monkeys or predators
and was more often rated as not very effective. Problem predators
breaching the fence and entering communities will trigger a series
of actions: capture, translocation, or elimination (either legally or
illegally) and these actions necessitate tremendous labour/hours
and cooperation with the local Kenya Wildlife Service. Elephants
and monkeys (baboons and vervet monkeys) were also able to eas-
ily penetrate through the older 12-strand fence configuration - el-
ephants pushed the posts down and the monkeys climbed the posts.
The percentages of reported HWC were different between the vil-
lages protected by a 12-strand fence (90.4%) versus villages that
had a predator-proof design (77.3%) and this difference was statis-
tically significant (X2=5.327, p<0.001). Crop raiding was reported
less often in villages with the predator-proof fence (X?>=3.664,

p<0.001) as was livestock depredation (X?=3.698, p<0.001)
and threats to the person (X>=4.082, p<0.001). Respondents re-
ported fewer encounters with elephants (X?=7.353, p<0.001),
lions (X?=6.960, p<0.001), leopards (X*>=9.845, p<0.001), hyenas
(X?=3.975, p<0.001) but not with baboons (X*=0.031, p=0.975).
When rating the perceived effectiveness of the fences, respondents
from villages nearby a predator-proof fence were more likely than
respondents living on the border with a 12-strand design fence to
rate the fence as effective (30.6% vs. 21.3%) (X?=3.196, p<0.001).

Across all villages, the effectiveness of Lewa's fences were rated
as mostly moderately effective (1=effective, 2=moderately effec-
tive, 3=not effective) as we found that only 26.2% of respondents
rated the fences as effective, 50.5% rated the fences as moder-
ately effective and 20.5% as not very effective (with 2.8% that did
not know). We found that the assessments of the effectiveness
of Lewa's fences and the geographical cluster of the respondents
were not independent (X? (6)=15.778, p=0.03). Both the Eastern
and the Western cluster had statistically similar responses (X2
(3)=2.986, p=0.632) but the Northern cluster differed from both
(Northern vs Eastern X? (3)=11.937, p=0.15; Northern vs Western
X?(3)=11.016, p=0.023).

We feel that it is instructive to examine some of the responses
of individual villages to the perceived effectiveness of the fences. If
we examine the Northern cluster responses more granularly, the vil-
lages of respondents and the perceived effectiveness are not inde-
pendent (X2 (9)=36.839, p <0.001), where only 2.9% of respondents
from Leparua felt that the fence was effective, significantly differ-
ent than the other villages in that cluster (X? (3)=16.801, p=0.002).
Leparua village is on the immediate Northern border with Lewa, has
an older 12-strand fence and it also has the northern fence-gap that
opens into its community conservancy. The village of Ntalabany is
further away but still in the northern direction for migrating ele-
phants and both these villages reported the greatest proportion of
elephant conflicts over the past 3years. The respondents from these
two villages also reported the highest proportion of livestock depre-
dation [Leparua (88.6%) and Ntalabany (100%)].

3.4 | Perception of HWC causes

When we asked respondents to choose from three options (wild-
life food scarcity, increase in wildlife population, human settlements
encroaching on wild habitat) on what they thought was the most
likely reason for HWC, the reason most reported was ‘scarcity of
wild animal food in their natural habitat’ (83.7%) versus increase
in wildlife population (39.3%) or human settlement encroaching on
wildlife habitat (8.2%).

4 | DISCUSSION

Over our survey period, we found that the surrounding com-
munities suffered a regular barrage of HWC. We found that the
predator-proof fence design was an improvement and did reduce
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HWC to some extent; however, as our results show, there is lots
of room for improvement. The prevalence of HWC was consistent
with other wildlife-rich areas in eastern Africa, and our results, al-
though telling of the high frequency of HWC, are in no way extreme.
For comparison, in a survey conducted on the border of the Savé
Valley Conservancy, Zimbabwe, 93% of respondents reported HWC,
mostly with elephants and large carnivores (Matseketsa et al., 2019).
In Taita Taveta County, Kenya, where Tsavo National Park is located
and where the greatest density of Kenyan elephants resides, over
62% of the reported HWC involved threats to people by elephants
(Munyao et al., 2020). In Narok County, Kenya, where the Maasai
Mara National Reserve is located, the three principal types of HWC
were also crop raiding (50%), attack on humans (27.3%) and livestock
depredation (17.6%) but in a different order of importance, with the
most prominent problem wildlife being similarly elephant (46.2%),
monkey species (19.5%), and then buffalo (Syncerus caffer) (10.6%),
zebra (Equus quagga) (7.6%), leopard (7.3%), spotted hyena (5.8%) and
lion (Panthera leo) (3%) (Mukeka et al., 2019).

The older 12-strand configuration is now continuously being up-
graded to the predator-proof version as funds permit. The predator-
proof configuration that has been in use in certain sections of the
perimeter fence since at least 2004 has been effective at keeping
large predators and plains game out of farm holdings. In 2020, we
also started to introduce electrically charged outriggers to the
predator-proof fence configuration at certain HWC hot spots which
appear to have helped reduce elephant breakages into those com-
munities (based on preliminary community discussions). We further
added extra horizontal electrified outriggers (in a butterfly config-
uration as shown in Figure 2) to the outside of the fence posts to
thwart baboon and vervet monkey climbing the posts and to dis-
suade elephant from pushing the posts over. Although preliminary
results are encouraging, a more fulsome community survey would
be beneficial to compare before and after the installation of the new
butterfly outrigger fence design. We continue to collect data at these
locations and should be able to report these results in a few years.

On their own, fences might be the first line of defence, but they
can never be enough to keep wildlife completely out of neighbour-
ing communities. The Lewa-Borana Landscape will continue to be
partially porous to allow for elephant migration, and because of
these gaps in the fences there will always be wildlife pathways into
communities. In addition to fencing, other HWC mitigation methods
need to be deployed to protect against HWC, to reduce the suscep-
tibility of communities to HWC, or to reduce the impact that the
occasional HWC might create - i.e., increase community resilience
to HWC. Lewa and other protected areas in East Africa have, with
the participation of bordering communities, trialled several po-
tentially useful solutions to reduce HWC such as bee fences (King
et al.,, 2011), detusking elephants (Mutinda et al., 2014), fortifying
livestock bomas (Kissui et al., 2019), predator and elephant deterring
lights (Adams et al., 2021; Lesilau et al., 2018), and pepper bombs
(Osborn, 2002) to name a few. Failures of mitigation projects can
be traced back to poor community support (not believing that the
mitigation measures were effective), misidentifying stakeholders,

FIGURE 2 Newer design predator-proof fence with buried
mesh, electrified butterfly outrigger stingers and electrified posts.
(Photo M. Dupuis-Desormeaux).

poor monitoring of the mitigation or insufficient long-term funding
to keep the project operational (Webber et al., 2007).

At our study site, HWC issues and potential solutions are dis-
cussed at community priorities meetings that are held regularly be-
tween Lewa's community liaison officers and the village elders and
chiefs. Reducing both the effects and the frequency of HWC is a top
priority of the Lewa management and community discussions often
veer towards improving fencing to reduce HWC. During these reg-
ular engagements, the importance of coexistence between people
and wildlife is reinforced and other potential solutions to HWC are
considered. These discussions balance what the community mem-
bers must do to help themselves (reducing attractants) and what
the conservancy management can do to facilitate change (offer a
more secure border, help diversify community income).

To find long-term successful solutions, constant dialogue with
the community members is needed and the mitigation measures
should be continuously re-evaluated as part of an adaptive manage-
ment methodology. Communities should also be encouraged to di-
versify their income-generating activities to some that are less likely
to attract HWC, more environmentally friendly and more resilient to
climate change. Providing communities with micro-credit schemes
(often targeting women-led enterprises) has been successful in
helping to diversify the economic base of traditionally pastoral or
agricultural communities (Wishitemi et al., 2015). The increases in
the diversification of land use have led to improvements in the live-
lihood communities (Frelat et al., 2016). Although effective fences
can reduce the immediate HWC burden, we maintain that a holistic
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approach to conservation and open dialogue between community
members and conservancy staff (who are also community members)

is critical to developing long-term sustainable HWC solutions.

4.1 | Future avenues of research

We encourage other conservation areas to survey their neighbour-
ing communities to better understand the burden of HWC on these
community members. We also encourage surveying for the per-
ceived effectiveness of their perimeter fences with a view to sharing
improved fencing designs.
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