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ABSTRACT
Balancing human wellbeing and conservation goals in landscapes characterised by growing
populations, poverty and limited space is a major challenge. Identifying solutions for the
coexistence of humans and wildlife requires an understanding of both environmental and social
dimensions, the latter of which, particularly socio-political components, are often overlooked.

This study employed a holistic approach to understanding such conservation conflicts within
Musalangu Game Management Area, Zambia. With poor information regarding the scale and
scope of conflicts, multiple species and multiple dimensions involved in conflict were
investigated simultaneously to better understand the site as a whole. Using household semistructured interviews, key informants and stakeholder focus groups, relationships between local
attitudes and the perceived costs and effectiveness of current conflict mitigation strategies were
explored. Conflict costs in Musalangu are diverse, including concerns over human safety,
livestock depredation, crop damage and hidden costs further affecting well-being. Results also
reveal a wide diversity of conflict-causing wildlife species, including a first formal account of
Kudu antelope specializing on cotton. Damage to cotton and maize, two mainstay crops is of
primary local concern, affecting almost all households. Unlike cotton, increased maize damage,
primarily involving elephants is associated with proximity to the North Luangwa National Park.

Current mitigation strategies in Musalangu are complicated by a highly heterogeneous landscape
of conflict: a range of costs and diversity of conflict-causing species operating at different spatial
and temporal scales. Complex social and ecological interactions unveiled in this study illustrate
how patterns of conflict run deep across a system and suggest negative attitudes as a driver of
conflict. Thus, an improvement in attitudes is what must drive an improvement of tolerance.
Furthermore, unveiled social tensions, primarily the poor relationship between park authorities
and local people, which undermine current management, is a critical aspect of the conflict
dynamics and where future attention should lie. Considering these wider socio-political factors is
necessary for coexistence in areas surrounding North Luangwa National Park so relationships can
be improved for future collective action of conservation initiatives with all stakeholders involved.
Word count: 15,094
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1.INTRODUCTION
1.1

A HOLISTIC APPROACH TO HUMAN-WILDLIFE CONFLICT

Within many landscapes, development and agriculture have implications for land use and wildlife
(FAO, 2012). Growing human populations are leading to increased pressures on natural
resources; continually challenging the coexistence of people and wildlife (Manfredo, 2008).
Habitat loss, shifting wildlife ranges and expanding human settlements also act as favourable
conditions for high conflict and competition over resources (Eigenbrod et al., 2008). This is of
primary conservation concern in multi- use areas, often adjacent or in close proximately to
Protected Areas (PAs) without a restrictive boundary.

Challenges of coexistence of humans and wildlife are termed human-wildlife conflict (HWC).
HWC manifests when humans encroach onto wildlife areas (Manfredo, 2008) and/or when
human safety and/or property such as farm- fields, livestock or infrastructure are threatened by
wildlife (Woodroffe et al., 2005a). This often has negative impacts on human livelihoods and
wellbeing, leading to hostile and retaliatory responses, which may be disproportionate to their
costs (Woodroffe et al., 2005b) or ecologically unsustainable. Forms of retaliation include killing
wildlife, poaching, destruction of natural habitat or illegal resource extraction. This can further
stress threatened species and ecological systems (Loveridge et al, 2010). The level of hostility
may also increase discord between those with biodiversity interests and those with humanistic
interests, adding another dimension of conflict (Young et al., 2010).

Solutions to HWC require an understanding of the root causes of conflict (Manfredo, 2008). This
includes the land, water and food resource needs of humans and wildlife with an assessment of
the systems’ environmental risk factors (Figure 1.1), likely to lead to actual costs of conflict.
There must also be an understanding of the social risk factors (Figure 1.1), involving the socioeconomic, political and cultural complications of a system (Decker et al., 2002). Social risk
factors also lead to HWC, but through perceived costs (Dickman, 2010).
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Figure 1.1: Conceptual framework guiding this study, adapted from that of Dickman (2010) and Redpath
et al. (2013). Investigations of the perceived costs of conflict are the focus of this study (grey).

Social risk factors can influence peoples’ tolerance of wildlife, thus affecting the success of
sustainable resolutions. A wide range of technical approaches exist to reduce actual costs (i.e.
damages), however the response (i.e. retaliation) to conflict is often not reduced with their use, as
animosity towards species often does not abate proportionately (Dickman, 2010). For example,
even though cheetah depredation was successfully reduced in Namibia, 40% of farmers who no
longer had a cheetah problem still removed the animals from their land (Marker, 2002).

Issues of HWC globally, encompass a diversity of species and situations, with majority of
research focusing on single species conflicts, such as crop-raiding elephants (Hedges &
Gunaryadi, 2009) or on a small set of species, such as livestock depredating carnivores (Ogada et
al., 2003). HWC studies commonly examine relationships such as, the level of hostility towards a
particular species and the degree of retaliation of that species, focusing on the direct
environmental impacts of a single or set of species (Manfredo, 2008; Woodroffe et al., 2007).
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Few studies have researched multiple conflict-causing wildlife species together, but this of
particular importance in areas where little is known (Weladji & Tchamba, 2003).

While, not all social and environmental risk factors may be relevant to all situations,
consideration of all dynamics of complex interactions within a system should be given to
understand the situation at hand (Dickman, 2010). When a resource of concern has a high
economic value and the conflict-causing species is legally protected, conflicts can be particularly
controversial (Thirgood et al, 2000). In some contexts, this may be explained by contingent
conflict arising from interactions between stakeholders involved, including conservation
institutions (Arjunan et al., 2006). Greater consideration must be placed on multi-dimensional
conflict studies, which examine the combined interplay of societal, ecological and political
conditions to uncover why conflicts arise. This is the first step in achieving long- lasting conflict
resolution (Graham et al., 2005). However, there have been few site-specific conflict studies
examining the underlying drivers of multiple conflict costs simultaneously.

The Zambian PA system consists of 19 National Parks (NPs) with 35 adjoining Game
Management Areas (GMAs). GMAs serve as buffer zones, licensed safari hunting grounds and
human settlement areas (Richardson et al., 2012). The Luangwa Valley ecosystem centred upon
the Luangwa River hosts a variety of wildlife species and encompasses four NPs, including the
North Luangwa National Park (NLNP). The Luangwa River is the boundary between NLNP and
Musalangu Game Management Area (MGMA). The Zambia Wildlife Authority (ZAWA), the
wildlife management unit, a key stakeholder has long identified HWC as a challenge in MGMA,
with little success in alleviating conflicts (ZAWA, 2013). However, prior to this study, the scale
and scope of conflicts in this region have not been well researched or documented, with only
anecdotal accounts involving both damaging and predatory species.
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1.2

RESEARCH AIMS

The aims of this research were to investigate the perceived scale and scope of local conservation
conflicts and stakeholder perspectives about potential current and future conflict resolution. With
practical conservation aims in mind and very little known of the conflict dynamics of the research
area, a broad multi- species and multi-dimensional approach was taken to better understand the
area as a whole.

1.3

RESEARCH OBJECTIVES

1. Elicit local community perceptions of costs experienced from interactions with wildlife by:
1a. Identifying types of conflict and species involved
1b. Determining perceived impact, magnitude and frequency of conflict costs for species
involved, relative to one another
1c. Discerning any perceived temporal and spatial variances and pattern of conflicts

2. Understand how local community attitudes towards wildlife presence are influenced by:
2a. Species characterizations
2b. Positive and negative livelihood impacts
2c. Societal and political relationships

3. Recommend ways forward for conflict management and resolution by identifying stakeholder
perspectives of:
3a. Use and effectiveness of current mitigation strategies
3b. Local acceptability and appropriateness of future mitigation strategies
3c. Gaps and barriers of mitigation and management uptake, highlighting conditions necessary
for viable future action
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2. BACKGROUND
2.1

CONFLICT CHARACTERIZATION

Conservation conflicts have two components: 1) direct impacts of the interactions between
humans and other species affecting both humans and wildlife populations (Woodroffe et al.,
2005a) and 2) human interactions or conflicts between those seeking to conserve species and
others (Young et al., 2010). Understanding the two separately is essential, as each must be
managed differently. Direct impacts may be resolved, but conflicts between people are more
challenging (Redpath et al., 2013; Young et al., 2010).

Human-Wildlife Conflict (HWC) is most often characterized by the direct costs people incur
from wildlife (Woodroffe et al., 2005a): 1) structural damage, 2) crop damage by consumption or
destruction (crops are defined as cultivated plants, which make up the majority of local diet and
for the purposes of this study do not include vegetables or fruits), 3) livestock damage by
depredation or disease and 4) human safety risks and threats of injury or fatality. Indirect hidden
costs, particularly in terms of opportunity (time and money foregone because of activities
precluded by wildlife presence) can further affect wellbeing, livelihoods and food insecurity.
However, this has been given little to no research attention (Barua et al., 2013).

Some argue the subsequent consequence, human-human conflict (disagreements over wildlife
management decisions) that may arise as a result of the above-mentioned costs of HWC, is also
not given sufficient attention in research. This may be because it is often mischaracterized under
the general term, HWC in the literature (Peterson et al., 2010). For example, the language used to
frame HWC focuses on discussions of wildlife as the key problem to be solved in terms of
subsistence farming. This suggests wildlife species as conscious human antagonists, rather than a
society in which food security is threatened (Peterson et al., 2010).

The term, conservation conflicts (Redpath et al., 2013) reflects the social dimensions involved in
HWC more clearly. Conservation conflicts are defined by Redpath et al. (2013) as: “situations
that occur when two or more parties with strongly held opinions clash over conservation
objectives and when one party is perceived to assert its interests at the expense of another.” This
is built upon the notion of biodiversity conflicts (Young et al., 2010) to include impacts of
5

economic development, social equality and resource sustainability, and suggests this type of
conflict emerges out of interpretation (Young et al., 2010; Redpath et al., 2013).

2.2
2.2.1

CONFLICT DYNAMICS
IMPACTS ON PEOPLE

Interactions and presence of wildlife can negatively impact people, directly and indirectly. One of
the most emotive impacts of HWC is loss of human life by large carnivores or herbivores. The
fear of being killed by carnivores is deeply rooted with the innate fear of darkness, a t heory that
goes back to the 19th century, considered as an adaptation to the risk of nocturnal predation
(Darwin, 1871). Most cases of human fatalities by carnivores are anecdotal and go unreported
and recent quantitative data of human fatalities by African elephants (Loxodonta africana) is
scarce (Woodroffe et al., 2005a). However, one study showed elephants killed 221 people while
predators killed 250 people over the same time period across Kenya (Western and Waithaka,
2005).

Local livelihoods can be severely affected by livestock depredation, involving a diversity of
species and dependent on the livestock kept. Large African carnivores such as lion (Panthera leo),
leopard (Panthera pardus), hyena (Crocuta crocuta) and cheetah (Acinonyx jubatus), have been
reported to depredate primarily on cattle, sheep and goats (Ogada et al., 2003). Whereas,
evidence outside Serengeti National Park, Tanzania has shown various small carnivores to
frequently target poultry (Holmern & Røskaft, 2013).

Human-Elephant Conflict (HEC) receives much attention from conservation biologists because
of elephants’ threatened status and their multiple impacts on human livelihoods, including crop
damage (Hoare, 2000; Osborn & Parker, 2003). Much of the crop-damage conflict literature in
developing countries is focused on HEC, yet some studies argue that other species also contribute
to damage in different ways (Naughton-Treves, 1998) with impacts varying by crop type and
number of households within a community (Weladji & Tchamba, 2003). The socio-economic
costs of living with elephants often cause them to be viewed as “dangerous and destructive
agricultural pests” by local people (Dublin & Hoare, 2004).
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Hidden costs are difficult to quantify, but may help reveal the root causes of conflict within an
area, especially in low- income rural communities. Costs may include diminished wellbeing,
health, restrictions on personal mobility and education (Barua et al., 2013). High opportunity
costs of living alongside wildlife can also manifest further into problems of habitat destruction
and poaching (Woodroffe et al., 2005a) demanding a detailed identification of cause-and-effect
relationships to design future interventions (Salafsky et al., 2008).

2.2.2

IMPACTS ON WILDLIFE

Human responses to conflict continue to cause local declines, extinctions and range collapses of
lions and wild dogs (Lycaon pictus) through suppression of large-scale population connectivity
(Gittleman et al., 2001). Retaliatory killing has been indicated as the most critical cause of
historical eradication of large carnivores across large areas (Breitenmoser, 1998). Elephants and
lions have exhibited behavioural responses of shifting home ranges, possib ly disrupting
migratory routes in response to lethal control (Woodroffe et al., 2005a).

Direct impacts of conflict can also reach beyond the level of specific species populations as they
can affect ecosystems as a whole. Ecosystem functioning is reliant on keystone species, so me of
which, like the elephant helps to open up forest clearings and distribute the seeds of trees and
shrubs, yet also classified as conflict species. The removal of apex carnivores has shown to have
destabilizing trophic interactions, causing secondary effects on other taxa and ecological
processes (Ripple et al., 2014). Habitat destruction may also be directly and indirectly driven by
conflict through deliberate land conversion and resource extraction. An example of this is
pastoralists’ attempt to minimize exposure of disease transmission from wildebeest to their cattle
in Masaailand by allowing wildebeest calving ground to be used for wheat cultivation and act as
a buffer between wildlife and livestock (Ottichilo et al., 2001).

2.2.3

PREDICTORS OF RISK

There are many area-specific environmental factors likely to influence the level of damage by
wildlife. This can include proximity to edges of Protected Areas (PAs), woodland, forest or water
sources (Thapa, 2010). This relationship has shown closer distances to natural areas can leave
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crops or livestock more vulnerable to crop-raiders and predators (Kolowski & Holekamp, 2006;
Linkie et al., 2007). Localized soil degradation often forces farmers to cultivate in scattered
patches, further away from villages, but closer to the bush (Lahm, 1996). Wild food availability
may be reduced by human induced agricultural intensification.

Human and wildlife behaviour can affect conflict prevalence. When wildlife imposes direct costs,
human behaviour, in terms of asset protection and management, may decrease conflict intensity.
For example, flock size, location (Holmern & Røskaft, 2013) and husbandry practices such as
enclosures for protection (Ogada et al., 2003; Woodroffe et al., 2007) can influence livestock
depredation losses.

Behavioural patterns of wildlife may also affect conflict occurrence. Territorial species have
shown to have adverse effects on human property (Herr et al., 2009). Man-eating lions are a
reoccurring problem in Eastern Africa (Packer et al., 2005). From 1990-2005, 563 people were
killed and at least 208 people injured by lions outside Tanzanian PAs (Packer et al., 2005).
Attacks were most commonly reported during harvest season, when people sleep in thatched huts
at the fields, while guarding their crops. Areas with the most attacks were shown to have lowest
natural prey and highest bushpig populations. Bushpigs are the most likely primary diet for lions
in agriculturally disturbed landscapes, as high human densities have led to natural prey depletion
and habitat encroachment (Packer et al., 2005). Another study (Yeakel et al., 2009) further
supports the hypothesis that prey scarcity drives shift in dietary specialization of man-eating lions,
using a case study in Tsavo, Kenya.

2.3

EXPLORING CONFLICT THROUGH PERCEPTIONS

Peoples’ past experiences, beliefs and values frame their perceptions and influences of what is
important, thus shaping interpretation of material reality (Dingwall, 2002). Acceptance of
damage and impact caused by conflicts can be measured by tolerance levels (Zimmermann et al.,
2005). Tolerance varies amongst economic and cultural contexts and is influenced by social risk
factors, ultimately driving human response to conflict (Dickman, 2010). Drivers of conflict are
often complex and deep-seated, thus shaping people’s attitudes towards wildlife. Attitudes
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towards wildlife (and people associated with wildlife) may exaggerate conflict costs causing
disproportionate responses (Conforti & Cascelli de Azevedo, 2003; Dickman, 2010; Marker et al.,
2003). Therefore, an understanding of which social risk factors influence tolerance and attitudes
must be gained before choosing and targeting the most appropriate solutions (Dickman, 2010;
Inskip & Zimmermann, 2009).

2.3.1

BELIEFS, VALUES AND FEAR

There are multiple reasons why some species are more tolerated than others. A species’ physique,
religious and/or cultural value may present additional importance and/or evoke emotion,
influencing how they are perceived (Ale, 1998). There may be a heightened awareness of the
potential risk from large-bodied and/or potentially dangerous and intimidating species, such as
large herbivores, large carnivores and primates (Dickman, 2012). Some people in East Africa
believe spirit lions are possessed with evil powers to kill rivals and their livestock (West, 2001).
Antagonism towards particular species may be further embedded in cultural norms and
expectations (Dickman, 2012). Fear may act as an exaggerated perception of a posed danger
often exacerbating antagonism towards conflict-causing species.

2.3.2

DISTRUST, ANIMOSITY, INEQUALITY AND POWER

Conflict may be intensely political, linked to power relationships and/or socio-economic
constraints (Young et al., 2010). The relative wealth and security of the people can affect the real
impact of damage and therefore their antagonism (Dickman, 2012). In impoverished rural
economies, further conflict may arise from local people searching for solutions to their
overwhelming livelihood demands (Dublin & Hoare, 2004). Great losses can leave povertystricken people feeling powerless if they feel costs have been imposed upon them, especially in
areas nearby PAs, (Dickman, 2012) often suffering from “compounding vulnerability” if they are
unable to recover from impacts of damage (Naughton-Treves, 1997). On the other hand,
perceptions of positive benefits from wildlife may decrease likelihood of hostility towards
wildlife (Sillero-Zubiri & Laurenson, 2001). However, even with an increase in tourism revenue
generated by conflict species, people may still exhibit hostility towards these problem species
(Walpole & Goodwin, 2001).
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Antagonism towards wildlife can also be rooted within societal tensions. This is reflected in the
fact that people are sometimes not only hostile towards the damage-causing species, but also
towards other groups of people involved in the HWC (Dickman, 2012). Such tensions can be
particularly intense around PA boundaries, where benefits of wildlife are felt to accrue to the
government, tourists and external entities at the expense of valuable agricultural land (Adams &
Infield, 2003). Furthermore, rural people often perceive wildlife as property of the state. With this
perspective, state institutions that manage and govern pro tected areas are perceived responsible
for keeping wildlife within PAs and away from human inhabited areas (Osborn & Hill, 2005).

2.4
2.4.1

STUDY AREA
CONSERVATION MANAGEMENT IN ZAMBIA

Zambian Wildlife Authority (ZAWA) has been mandated to manage all Zambian wildlife
resources to conserve as a national asset. National Parks (NPs) in Zambia are designated for the
protection and enhancement of biodiversity with only non-consumptive wildlife-use permitted
(Zambia Wildlife Act 1998). Surrounding Game Management Areas (GMAs) act as buffer zones,
allowing human settlements and permitting sustainable consumption of wildlife and cover 22%
(170,000 km2 ) of the total country area (Simaskiu et al., 2008). As a result of heavy poaching and
declining wildlife populations, community conservation participation and land- use plans for
GMAs were enacted through the Zambia Wildlife Act of 1998 (Zambia Wildlife Act 1998).

Licenced safari hunting in Zambia has been controversial and inconsistent throughout GMAs,
affecting wildlife populations and wildlife-related revenue as a result. Community Resource
Boards (CRBs) have been established to act as governance structures to manage community
resources and provide direct benefits to local people within GMAs. However, not all GMAs have
established tourism developments, employment opportunities and hunting revenues for local
communities (Simaskiu et al., 2008). A temporary ban was recently in place from January 2013
to August 2014 (coinciding with the data collection timeframe of this study). This affected 19
hunting blocks, including those in the Luangwa Valley ecosystem (ZAWA press, 2014).
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2.4.2

CONSERVATION IN LUANGWA VALLEY

The Luangwa Valley ecosystem is part of the Rift Valley in northern Zambia. It encompasses the
North Luangwa, South Luangwa, Lukusuzi and Luambe NPs (Figure 2.1) and includes the
Muchinga escarpment and Luangwa River. The Luangwa River is a prime habitat for Nile
crocodiles (Crocodylus niloticus) and boasts Africa’s highest concentration of hippopotamus
(Lewison & Oliver, 2008). North Luangwa National Park (NLNP) covers an area of 4,640 km2
and hosts a great diversity of species, including Zambia’s only black rhino (Diceros bicornis
minor) population (ZAWA, 2004).

Figure 2.1: Zambian National Park system and North Luangwa Valley Game Management Areas

Within the Luangwa Valley, safari hunting generated revenue for law enforcement, schools,
clinics and vehicles (Lewis & Jackson, 2005). However, between 1997-1999 less than 10% of
revenues went to support individual households directly, 40-60% of which were unable to harvest
sufficiently to sustain themselves for the next year (Lewis & Jackson, 2005). With a substantial
11

number of households involved in poaching activities to meet food security demands, this
suggests safari revenues had little positive impact on food production and further influenced the
use of snares (Lewis & Tembo, 1999). To reduce off-take levels, Wildlife Conservation Society
(WCS) in partnership with safari hunting agencies initiated a programme to transform poachers
through alternative livelihood training (Lewis & Jackson, 2005). Some individuals were trained
to aid in HWC mitigation, as “chilli-blasters.” “Chilli-blasting” is a locally known term for firing
muzzle- loading guns with chilli and gunpowder into the air to deter animals (Chisoko, 2014).
However, no evaluation of this initiative has been documented and its sustainability is unknown.
WCS also initiated the Community Markets for Conservation (COMACO) programme in 2003 to
support local livelihoods through conservation by providing a market for agricultural products
and skills. Its focus has previously been in the South Luangwa area, recently regaining presence
in the North Luangwa region. Program distribution and efficiency throughout the Luangwa
Valley is also not well documented.

In 1986, The Frankfurt Zoological Society (FZS) initiated The North Luangwa Conservation
Project (NLCP) in partnership with ZAWA. The programme’s main focus is to support
management and law enforcement. NLCP also operates a conservation education programme and
maintains infrastructure (roads, schools, boreholes). In 2008, FZS initiated the North Luangwa
Ecosystem Management Project (NEMP) to provide training for chilli growing and deterrent
mitigation (Chisoko, 2014). Project effectiveness, reach and success is varied and largely
unknown in many areas of the Luangwa Valley. Chilli was perceived as an ineffective deterrent
against crop-raiding elephants in Mukungule GMA (Sennett, 2013). Whereas, in Lupande GMA,
these novel tactics have been encouraged (Nyirenda et al., 2013).

2.4.3

MUSALANGU GAME MANAGEMENT AREA

Musalangu Game Management Area (MGMA) lies along the Northeast boundary of NLNP in
Zambia’s Eastern Province, with Malawi to the east. It is the largest of the four GMAs bordering
NLNP, spanning 17,350 km2 (ZAWA, 2013). MGMA has been identified as a potential
constituent for a new Trans- frontier Conservation Area (Peace Parks, 2014). MGMA is between
latitude 12°13' S to 12°10' S and longitude 32°12' E to 32°24' E with an elevation of 350 - 640 m
above sea level; escarpment elevation is 1,200 m above sea level (ZAWA, 2013).
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The landscape of MGMA is a mixed composition of miombo, mupapa, baobab and mopane
woodland (ZAWA, 2013). The Zambia-Malawi watershed is the source of most seasonal and
perennial streams, many of which are mineral- rich (ZAWA, 2013). Currently, the most numerous
wildlife species in MGMA include buffalo (synceros caffer), common duiker (sylvicapra
grimmia), eland (tragelaphus oryx), elephant (loxodonta africana), hartebeest (alcelaphus
buselaphus), impala (aepyceros melampus), kudu (tragelaphus strepsiceros), puku (kobus
vardonii), roan (hippotragus equinos), waterbuck (kobus ellipsiprymnus), warthog
(phacocheoerus aethiopicus), wildebeest (connochaetes taurinus) and zebra (equus burchelli)
(Kachali, 2014; ZAWA, 2013). Leopard, lion, spotted hyena and a diversity of avian and reptilian
species are also present in MGMA (ZAWA, 2013). Elephant population census data from 2004 to
date and anecdotal evidence is indicative of an upward trend within MGMA and NLNP (Kachali,
2014).

Originally gazetted into four hunting blocks, MGMA is partitioned into eastern and western
segments. By traditional convention, MGMA is comprised of the Chikwa and Chifunda
traditional chiefdoms. Chiefs of each area have the capacity to allocate land to local people
through customary law. Communities within chiefdoms are further divided into local
administrative units, Village Area Groups (VAGs). Research sites included Luelo, Zebe, Kalasa
and Chingozi VAGs all within Chifunda chiefdom and Kanga VAG in Chikwa chiefdom.

The most recent formal documented estimate of human population for all of M GMA is 101,412
(ZAWA, 2013). Local livelihoods are subsistence based on agriculture, fishing and natural
resource utilization, with little formal employment opportunities (ZAWA, 2013). This may be
because MGMA is logistically inaccessible for up to 8 months of the year during the rainy season
when water levels of the Luangwa River are too high to cross. Mpika is the closest major trading
centre in the region and located west of NLNP (Figure 2.1). MGMA is also isolated in terms of
communication as there is no telecommunication infrastructure in place.
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3. METHODS
3.1

METHODOLOGICAL FRAMEWORK

As an exploratory and baseline study of the area, quantitative and qualitative data was collected,
allowing the measurement of attitudes, which are often complex, through a combination of
factors (Browne-Nuñez & Jonker, 2008). Findings were triangulated to increase reliability
through a multiple method approach to provide a narrative of conflicts in MGMA. Key informant
interviews (KIIs), semi- structured interviews (SSIs) and focus group discussions (FGDs) were
conducted with main local stakeholder groups to obtain differe nt perspectives and aspects of
conflicts. SSIs are widely used in social based conservation studies and FGDs have been used to
develop culturally relevant instruments (Willgerodt, 2003). In addition, HWC reports were
obtained from ZAWA to further corroborate findings.

3.2

STUDY AREA SELECTION

MGMA is located in northeastern Zambia and lies along the northeast boundary of NLNP (Figure
3.1). The study area was selected primarily because of the lack of information recorded on HWC
issues east of Luangwa River. Sampled communities were the largest settlements in the area (to
allow a sufficiently large and representative sample) and reported as HWC hotspot areas by
ZAWA informants. Individual sites were stratified using local administrative designation, VAG
(Village Area Group), each comprising of smaller sub-villages. Research sites include: Luelo and
Zebe VAGs (apart of the greater Chifunda area), Chingozi and Kalasa VAGs (apart of Mapamba
area) and Kanga VAG (apart of the greater Chikwa area).

3.3

ETHICS AND RESEARCH A PPROVALS

Prior free and verbal consent was obtained from all those involved in this study, including their
participation in data collection, photographs and voice recordings. Expectations, confidentiality
and anonymity were clearly explained to all respondents. Prior to commencement of data
collection, as per cultural convention, research permission was sought and granted from
traditional leaders. FZS obtained appropriate permissions for this research from ZAWA. This
study complies with Imperial College London and FZS ethical requirements and guidelines.
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Figure 3.1: Study area and research sites

3.4

DATA COLLECTION

Data were collected between May and June 2014, during which time the research team was based
in study site communities to facilitate access. This enabled credibility and engendered trust, while
providing opportunities of direct observation and informal discussions with local people for a
deeper contextual understanding of local issues.

3.4.1

RESEARCH ASSISTANCE

Two research assistants (RAs) were employed to assist with data collection and translation. RAs
were fluent in Nyanja, Senga and English. Prior to commencement, research objectives and
rationale for open-ended questions were explained to provide RAs with a greater understanding
of study aims and facilitate delivery. RAs were trained in interview and focus group techniques
and were actively monitored to ensure questions were asked consistently. The same two RAs
were involved throughout the data collection period to maintain consistency and quality of data.
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3.4.2

FOCUS GROUP DISCUSSIONS & KEY INFORMANT INTERVIEWS

3.4.2.1

BACKGROUND FGD & KIIS

To aid in the understanding of the study area and population, background contextual information
was obtained through an initial FGD in Luelo and unstructured informal KIIs were conducted
throughout the data collection period at all study sites. This assisted in reducing potential SSI
biases and informed research with local area and practices. Main aspects included:
1) Key community and infrastructure features, sub- villages, water sources, field boundaries and
site-specific conflict hotspots obtained through participatory mapping exercises at each site.
2) Agricultural practices and yields obtained through the average ranges estimated from key
informants.
3) Temporal agricultural and environmental patterns obtained through a seasonal calendar
exercise.
4) Cultural and social perceptions of wildlife. Local names, meanings and any associated stories
of species were identified and conveyed. Identification of species was confirmed periodically
with photographs because some names varied by site.
5) Locally important events or milestones, such as elections, natural occurrences identified
through timeline exercises.

3.4.2.2

STAKEHOLDER FGDS

Main stakeholders of HWC in MGMA were identified and categorized as:
1) Local communities for which a single FGD was conducted at each study site, except for Zebe
community FGD (prematurely halted and due to time constraints could not be rescheduled).
2) ZAWA, the wildlife management organization for which a single FGD was conducted with
local study area field staff and management.
3) CRB, the management body for community resources, for which a single FGD was conducted
with local study area board members.

All stakeholder opinion was considered in a strategic, realistic and transparent way based on the
foundations of Multi-Criteria Decision Analysis (MCDA) to pave way for future decision-
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making processes (Zopounidis & Pardalos, 2010). To encompass all insights, FGDs focused on
conflict mitigation strategies and generally followed the steps below:
1) Identifying the advantages (benefits) and disadvantages (costs) of abandoned and currently
employed strategies.
2) Identifying which specific strategies work and do not work now and in the past and why.
3) Identifying which specific strategies are deemed as most effective and why.
4) Assessing the local viability of potential alternative strategies.
5) Questioning how conflicts could be better approached and what recommendations could be
made for conflict resolution. Opportunities were provided for participants to identify and address
any resource, knowledge and/or management gaps experienced and foreseen as an obstacle for
future progress.

3.4.2.3

FGD PARTICIPANT SELECTION

Community FGDs were comprised of groups of 7-10 demographically heterogeneous participants.
An equal gender balance was sought from randomly selected sub-villages to ensure a wide
representation. All community FGDs were held at local schools, ensuring a central and
logistically accessible location. CRB FGD was composed of four participants, representing
different board positions and all study communities. ZAWA FGD was composed of seven
participants, consisting of personnel with varying roles from study site communities. CRB and
ZAWA FGDs were conducted in Luelo, the most central location of the study area, to facilitate
logistics of individuals travelling from other sites. Regular meetings with officers and/or
members from different communities are often constrained and usually not achievable, thus these
FGDs also contributed to the social and operational functioning of each stakeholder group. These
two FGDs were conducted after all SSIs were completed, thus providing a forum to feedback
initial research impressions and setting the stage for discussions.

3.4.2.4

FGD FACILITATION

FGDs were voice recorded to ensure all information was captured. FGDs were based on the FGD
guide as per Appendix 1. Participatory mapping exercise served as an icebreaker for community
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FGDs. All individual FGD participant involvement and opinion was encouraged throughout.
ZAWA employees, village scouts, CRB members and village leaders, even though also
community members, were not invited to participate in community FGDs because their
attendance was identified as a barrier to open d iscussion. Prior to the commencement of ZAWA
FGD, assurance was provided from ZAWA management to participants that any divulged
information would in no way compromise their position, thus ensuring open discussion and
involvement.

3.4.3

SEMI-STRUCTURED INTERVIEWS

Using a combination of open and fixed-response questions, household SSIs were conducted at all
sites. Data obtained included:
1) Demographic, socio-economic household profile and location.
2) Agricultural challenges, activities and assets includ ing crops cultivated and their yields,
acreage, livestock type and number.
3) Attitudes towards wildlife and frequently seen species.
4) Scale and scope of experienced wildlife interactions including perceived costs of crop damage,
livestock depredation, human safety and opportunity conflicts.
5) Methods used to mitigate conflicts, including those preferred, but not necessarily in use
currently.

3.4.3.1

SSI DESIGN AND PILOTING

Interviews were meticulously designed to minimize biases. To encourage accurate reporting of
losses, the amount/area harvested for each crop was asked in the first section of the SSI, while the
amount/area damaged for each crop was asked in a later section of the SSI. Values of perceived
percentage of crop damage were calculated during data analysis. This approach was chosen
because the values asked were locally meaningful and easily recalled, whereas asking the
proportion of damage would be difficult for respondents to calculate off hand. The same
approach was applied to the number of livestock raised and lost from depredation. To avoid
influencing subsequent questions, respondents were asked their views of positive impacts of
wildlife before being asked their negative impacts. The word “conflict” and locally well-known
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term “HWC” was avoided during SSIs. The word, “interaction” was used as an alternative, if
necessary. Location of sensitive questions was guided to build respondent confidence and trust
with other questions before (Iarossi, 2006). SSIs was piloted in country, translated and back
translated in local languages with RAs and local participants to ensure meanings were not
ambiguous. See Appendix 2 for final SSI questions and Appendix 3 for an example of how a
multi-part question was adapted as a result of piloting.

3.4.3.2

SSI RESPONDENT SELECTION

Site sample sizes were estimated proportionately to population data obtained from Rural Health
Clinics in each respective community. Widespread and equal spatial sampling of ho useholds was
ensured with reference to participatory village map outputs created for each study site. As
households were not numbered to allow for systematic sampling and because data collection was
carried out during harvest season, subsequently varying respondent availability, households were
opportunistically sampled. The number of sampled households varied according to sub-village
size. Sub-villages within each village site consist of large family units (with similar perceptions
throughout), thus sampling was selected proportionately to minimize bias. Both male and female
respondents were targeted to act as household representatives and an equal ratio was endeavoured.
This was done to incorporate any gender-based roles within household structure and any genderbiased knowledge.

3.4.3.3

SSI ADMINISTRATION

SSIs were delivered in Nyanja or Senga and reported in English. Prior to commencement,
respondents were asked to volunteer their time for the explicit purpose of research and were
explained to that no remuneration will follow, eliminating any undue expectations. Emphasis was
made that data collected was not connected to any established or planned development of a
conservation program, their response would not influence policies such as taxes or compensation
and stated none of the research team was affiliated with local authorities. This introduction
helped to reduce social desirability bias and further minimize exaggeration, as reported in other
similar studies. Because of the sensitive nature of questions, RAs ensured respondents understood
interviews were conducted confidentially so that they could be open with their responses and
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asked questions with utmost respect and without judgement. Successful minimization of response
bias was evident considering respondents were at ease during interviews to admit illegal
behaviours and propensities.

Timeline exercises allowed for a locally relevant reference for questions requiring recall, thus
minimizing bias. Knowledge of local seasonal calendars obtained during initial FGD was also
used when necessary. If respondents were unsure of a species name, misidentification was
minimised by asking respondents to describe the species and then showed colour photographs of
similarly described species to be identified visually. Whilst only one household member was
targeted for each interview, accuracy of quantitative questions (i.e. amount/area harvested) often
relied on other household members input, thus assistance in answering was encouraged. However,
interviewers directed qualitative questions only to the targeted individual.

3.5

DATA ANALYSIS

All graphical and statistical analysis was processed using R, Version 3.0.2 (R Core Team 2013)
with the following additional packages: stargazer, wordcloud. Database was managed with
Microsoft Excel. Maps were created with Quantum GIS, Version 1.8.0 (QGIS Development
Team 2013). Flow diagrams created with Lucidchart.

3.5.1

INDICATOR CALCULATIONS

Months of Adequate Household Food Provisioning (MAHFP) indicator was selected for food
security because it accounts for seasonal variability and provides a comparable widely accepted
measurement for potential future study. Food security questions were designed and calculated as
per United States Agency for International Development (USAID) guidance (Bilinsky &
Swindale, 2010):

Values for A through L indicate coded values for January through December. Values are coded
as either 0 (respondent does not identify that month) or 1 (respondent identifies that month as one
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in which the household did not have enough food to meet their needs). Thus, maximum food
security rating is a scale from 0-12, where 12 indicates optimal food access throughout the entire
year.

Rainfall trends from FGD seasonal calendar exercise were further corroborated with annual
precipitation data collected at the nearest metrological station, Lundazi (UNdata, 2014).

Perceived crop damage was calculated as a percentage of total harvest potential using the
following formula:

Prior to above calculation, amounts were converted into kilograms (if not already reported as
such). Conversion was based on the average harvest potential ratios obtained from a locally based
Agricultural Extension Supervisor (Zambian Ministry of Agriculture) and ratios obtained from
five randomly sampled farmers at different sites.

Distances from Luangwa River (also the NLNP boundary) to sampled households were
calculated using QGIS with GPS coordinates recorded on site.

3.5.2

STATISTICS

Chi-square and Fisher’s exact tests were used to compare frequencies of responses between
groups as appropriate. ANOVA was used to identify if single variables influenced perceived crop
damage experienced. Linear Models were used to identify if specific household enviro nmental,
behavioural and socio-economic variables placed in combination were significant predictors of
perceived crop damage (Table 3.1).
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Table 3.1: Variables and justification of inclusion for crop damage Linear Models
Predictor Variable
Distance from house to
NLNP/Luangwa River
Duration to reach field
from home

Primary damaging
animal
Mitigate against crop
damage
Household size

3.5.3

Justification of Inclusion
Hypothesis: Households closer to Luangwa River (also the
NLNP boundary) experience greater crop damage because of
closer proximity to wildlife
Hypothesis: Households further away from crop-fields
experience greater crop damage because of their reduced ability
to mitigate against crop damage and/or maximize harvest
potential
Hypothesis: Households which experience the greatest damage
is a result of animal which damages the most
Hypothesis: Households which mitigate against crop damage
experience less damage
Hypothesis: Households with more individuals have a greater
capacity and labour force to carry out farming activities,
maximizing harvest potential and/or minimizing crop damage

FREE-LISTING AND SALIENCE

During SSIs, respondents were asked to free- list disliked species and then rank species according
to greatest to least dislike. Similarly, in a separate question, respondents were asked to free- list
species that negatively impact their household for any conflict mentioned. This list was then
ranked according to greatest to least negative impact on their household. Free- list and salience
score analysis was carried out for both species lists and compared against each other.

Free-listed species were indicated as salient by the frequency mentioned and average rank given
by each respondent (Quinlan, 2005). Smith’s salience index (S) was calculated using the
following formula:

Composite salience score (Quinlan, 2005) was calculated for multiple respondents using the
following formula:
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4. R ESULTS
The results of this study are presented as per the following. Firstly, to provide a background,
local socio-economic and environmental characteristics are described (Section 4.1). The main
objectives of this study are then addressed in the remaining sections. Objective 1: Description of
the diversity of conflicts experienced; perceived costs and impacts of crop damage, livestock
depredation, human safety and opportunity costs, expressed spatially, temporally and by conflictcausing species (Section 4.2). Objective 2: Local attitudes towards wildlife and the ir associated
relationships (Section 4.3). Objective 3: Mitigation strategies currently used and indications of
their effectiveness and stakeholder position on ways forward for future strategies (Section 4.4).

4.1

STUDY POPULATION PROFILE

A total of 209 semi-structured interviews (SSIs) were conducted across five study sites, with
mean household sizes varying from 6-8 individuals and 85.6% of households suffering from food
security concerns (Table 4.1).

Table 4.1: Study population characteristics
Population 1

Site
Luelo
Zebe
Kalasa
Chingozi
Kanga
All sites

Study
Sample

Household
Size

Food Security 2
Concern
No
(n)

Individuals
(n)

Households
(n)

Households
(n)

Mean

Yes
(n)

4,752
1,293
1,997
3,177
1,566
12,785

792
216
527
645
324
2504

57
31
35
49
37
209

6.51
7.51
7.06
6.82
6.62
6.84

42
29
34
42
32
179

15
2
1
7
5
30

Distance3

Rating
Mean

9.77
9.10
8.66
9.80
9.32
9.41

Mean
(km)

10.69
13.23
6.36
7.23
8.57
9.22

1

Chifunda, M apamba and Chikwa Rural Health Centres (2014).
Food Security rating ranges from 0-12 (Bilinsky and Swindale, 2010), with 12 indicating optimal food access.
3
Distance between sampled households and NLNP boundary/Luangwa River.
2

The majority (90.4%) of the total sample population consists of the Senga ethnic group with the
remainder, a minority mix of Bemba, Beza, Cheba, Chewe, Ngoni, Nsenga and Tumbuka. Most
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(82.8%) of the sample population has lived in the study area for over 20 years. Within MGMA,
houses are predominantly (93.8%) constructed of locally acquired natural materials (mud floors
and walls with grass-thatched roofs). Only 6% of surveyed households had homes constructed of
purchased materials (cement laid floors, brick walls with iron sheet roofs), indicating a higher
wealth ranking. Average distances between sampled households to NLNP boundary, the
Luangwa River (Table 4.1) is significantly different between sites (Chi-square, χ2 =3372.012,
df=4, p < 0.001).

All respondents utilize farming as a subsistence and income- generating activity as their primary,
secondary or tertiary household contribution (Figure 4.1). All crops except cotton are
predominately cultivated for household consumption. Wildlife and/or tourism related activities
accounted for the smallest sector contributing towards subsistence and income (Figure 4.1).

Primary
Secondary
Tertiary
Quaternary

Wildlife and/or tourism

Tradework

Other

Gardening

Fishing

Farming for trade

Farming

250

200

150

100

50

0

Business

Number of Respondants

Figure 4.1: Household contribution of subsistence and income-generating activities of sample population.
See Appendix 4 for a detailed list of all activities.
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4.2

PERCEIVED CONFLICT IMPACTS

4.2.1

CONFLICT DIVERSITY

Almost all (99.0%) sampled households have experienced at least one form of HWC previously.
Crop damage was ranked as the primary concern, followed by livestock depredation,
structural/property damage, human injury/fatality, dog injury/fatality and “other” conflicts
including damage on fruit trees and vegetable gardens (Figure 4.2). The diversity of species

50

100

150

Conflict Type
Crop damage
Dog fatality/injury
Human fatality/injury
Livestock depredation
Other
Structural/property damage

0

Number of Respondants

200

reported to cause each conflict is listed in Table 4.2.

1

2

3

4

5

Figure 4.2: Experiences of HWC based on frequency reported and concern level for all households. The
maximum conflict type experienced any one respondent determined the maximum level of concerns
possible. Conflict types experienced were then ranked, 1 indicating greatest and 5 indicating least
concern.
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Table 4.2: Wildlife indicated to have caused conflict to sampled households, listed in order of frequency
indicated
Conflict type

Conflict animal

Crop damage

Elephant, buffalo, kudu, monkey spp., bushpig, hippo, bushbuck, puku, rabbit,
warthog, grysbok, civet, brown parrot, eland, impala, small birds spp.,
waterbuck, porcupine, guinea fowl, wildebeest, rat spp., common duiker,
insects

Livestock
depredation

Wildcat, lion, raptor spp., leopard, spotted hyena, genet, serval, mongoose spp.,
honey badger, monkey spp., civet, jackal spp.

Structural/property
damage

Elephant, monkey, lion, spotted hyena, buffalo

Human
injury/fatality

Elephant, lion, crocodile, buffalo, hippo, leopard, spotted hyena, genet spp.

Dog injury/fatality

Lion, leopard, spotted hyena

Other: fruit tree and
vegetable garden
damage

Elephant, buffalo, lion, bushbuck
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4.2.2

CONFLICT COSTS

4.2.2.1

CROP DAMAGE

Almost all (99.5%, n=208) of the sample population cultivate crops. All farmers face cultivation
challenges and 96.1% (n=200) of whom, experienced crop damage during the previous harvest
season, October 2012-September 2013 (Figure 4.3).

Witchcraft

Concern Level
First
Second
Third
Fourth
Fifth
Sixth

Weeds
Unavailable time
Transport/long distances
Soil infertility/lack of fertilizer
Risk of injury/fatality at field
Rainfall occurance
Price fluctuation
Poverty
Lack of/little manpower
Lack of market
Lack of machinery
Insect infestation
Illness
Heavy rains
Food storage damage
Famine/lack of energy
Drought
Crop damage
Change in temperature

200

150

100

50

0

Access to seeds

Number of Respondants

Figure 4.3: Challenges of cultivation based on frequency mentioned and concern level for all households.
The maximum number of challenges any one respondent reported determined the number of levels of
concern possible.

Crop damage characterized by crop type
Damage experienced during the previous harvest season was proportionately more than expected
between crop types during the previous harvest season (Chi-square, χ2 =48.21, df=9, p < 0.001;
Table 4.3).
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Table 4.3: Households at all sites that cultivated crops and subsequently experienced crop damage during
October 2012-September 2013.
Househol ds that
culti vated crops

And experienced
crop damage

Crop
Maize
Cotton
Groundnuts
Rice
Millet
Sorghum
Legu mes *
Sweet potato
Cassava
Sunflower

(%)

(n)

(%)

(n)

98.6
88.9
70.2
38.0
33.7
27.4
23.6
11.5
9.1
1.9

205
186
148
81
71
57
49
24
19
4

82.9
67.6
34.5
58.0
43.7
47.4
8.2
50.0
36.8
25.0

170
126
51
76
31
27
4
12
7
1

Total

99.5

208

96.1

200

* Legumes cultivated include beans, cowpeas, soybeans and other local varieties.

Full harvest potential is represented as the combined amount damaged and harvested (Figure 4.4).
The percentage of damage significantly varied between crop types (Fisher’s exact, F=3.649, df=9,
p < 0.001; Figure 4.5). Cassava, cotton, maize and rice had the greatest potential harvest and
experienced the greatest amount of damage (Figure 4.4); yet cotton, maize and rice the highest
percentage damage, owing the high variability of cassava (Figure 4.5).
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Figure 4.4: Estimated amount crop damaged and harvested across all sites during October 2012 September 2013.
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Figure 4.5: Percentage crop damaged across all sites during October 2012 -September 2013.
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Crop damage characterized by damaging animal
Elephants were reported as the most frequent and primary damagers to all crops (except
groundnuts, legumes and sunflower), while hippos and monkeys were reported as the most
frequent damagers of groundnuts (Figure 4.6). A variety of animals were reported to damage
legumes and sunflower, with no one animal predominantly damaging the most or considered as a
primary damager.

The two most cultivated and damaged crops by household (Table 4.3) and percentage loss
(Figure 4.5) was maize and cotton. The most frequent and primary damagers of maize and cotton
were elephant/buffalo/bushpig and elephant/buffalo/kudu, respectively (Figure 4.6). There is a
significant difference in the frequency of top damaging maize species (Chi-square, χ2 =50.042,
df=2, p < 0.001), but differences between frequencies of top damaging cotton species was
statistically not significant (Chi-square, χ2 =1.5808, df= 2, p=0.4537).
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Primary Damaging Animal
Buffalo

Bushpig

Bushpig

Elephant

Elephant

150

Buffalo

Hippo

Hippo

Monkey

Other

Other

0

50

100
0

100

Kudu

Monkey

Respondants Reporting Animal as Primary Damager

Kudu

50

Respondants Reporting Damage by Animal

150

Damaging Animal

Cotton

Groundnuts

Maize

Millet

Rice

Sorghum

Cotton

Groundnuts

Maize

Millet

Rice

Sorghum

Figure 4.6: Frequency and diversity of a) animals perceived to damage each crop, b) the primary damaging animal of each crop. Other animals
include squirrel, puku, warthog, civet, common duiker, small birds, porcupine, eland, rabbit grysbok, eland and bush buck.
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Crop damage characterized spatially
Percentage damage of all crop types differs significantly between sites indicating households in
Kalasa to experience the most damage and households in Luelo to experience the least amount of
damage (Fisher’s exact, F=128.40, df=5, p < 0.001; Table 4.5).
Table 4.4: Percentage crop damage by site, based on a linear model with site as the only explanatory
variable
Explanatory
Variable
Coefficients
Site (VAG):
Chingozi
Kalasa
Kanga
Luelo
Zebe

Confidence Intervals
Mean

2.5%

97.5%

23.58
32.08
23.56
19.24
25.79

19.68
27.42
19.14
15.43
20.98

27.48
36.75
27.98
23.04
30.60

Crop damage characterized temporally
Households reported crop damage to occur primarily (95.8%) once to multiple times a week. A
significant proportion of the sample perceived both the frequency and level of crop damage to
have increased over the last three years (Chi-square, χ2 =507.505, df=3, p < 0.001). A few
explanations of this change was repeatedly provided by respondents:
“The level of crop damage has increased in the last few years because in 2011, ZAWA
used to kill elephants”
“Since the government has banned safari hunting, there are now more animals.”

Months of food insecurity are influenced by when maize and cotton are planted (Figure 4.7a).
This trend is also mirrored by rainfall patterns (Figure 4.7b). Harvest months of maize and cotton
reflect peak months of crop damage by primary damaging species (Figure 4.7c & Figure 4.7d).
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Figure 4.7: Seasonal trend of a) proportion of respondents who reported food security concern and b)
annual average precipitation amounts in MGMA (Source: FGDs, corroborated by UNdata, 2014).
Agricultural calendar of c) maize and d) cotton, with seasonality of when animals frequently damage each
crop. Trend lines are based on proportion of respondents who cultivate and experience maize and cotton
damage.
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Food security (Chi-square, χ2 = 504.53, p < 0.001), rainfall (Chi-square, χ2 = 268.18, p < 0.001),
crop harvest (Chi-square, χ2 = 201.47, p < 0.001), crop planting (Chi-square, χ2 = 889.02,
p < 0.001) and crop damage by each animal (Chi-square, χ2 = 873.01, 224.96, 205.74, 275.49,
958.86, 786.78, df=11, p < 0.001) varied significantly across months (Figure 4.7). Community
FGDs reported the early onset of bushpig damage on maize when roots are dug up during
planting and weeding season (November-December). Animals continued to damage during the
harvest of fresh (February-March) and dry (April-May) maize. Buffalo and elephant begin to
damage maize and cotton at approximately the same time, when rainfall decreases. After the
heavy rainy season, community FGDs and KIIs indicated a decrease in Luangwa River water
levels, after which time animals are no longer restricted from crossing over from NLNP to
MGMA.

Elephant, buffalo kudu, bushpig and hippo were reported to damage at night (inclusive of dawn
and dusk), whereas monkey spp. was reported to damage during the day, regardless of the crop
type.

Crop damage predicted by combined risk factors
The response variables of perceived damage of maize and cotton were modelled separately with
socio-economic and environmental explanatory variables. The following variables were removed
during model simplification with no significant influence on crop damage: household size,
duration to reach field from house, crop damage mitigation and primary damaging animal. The
minimum adequate model for percentage maize damage retained only the variable of distance to
NLNP (Table 4.5). Thus, households living closer to NLNP perceived a greater proportion of
maize damage than households living further away from NLNP. The same relationship was
inconclusive for cotton with no explanatory variables significantly predicting perceived
percentage damage (Fisher’s exact, F=0.1615, df=1 and 171, p = 0.6882).
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Table 4.5: Linear model output for maize damage response
Dependent variable:
Maize damaged (%)
Constant

41.084***
(5.198)

DistanceToNP

-0.001**
(0.001)

Observations
R2

194
0.034

Adjusted R2
0.029
Residual Std. Error 21.950 (d f = 192)
F Statistic
6.728** (df = 1; 192)
Note:

* ** ***

p p

p<0.01
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4.2.2.2

LIVESTOCK DEPREDATION

A majority (67.5%, n=141) of the sample households raise livestock, of whom 92.2% (n=130)
face challenges doing so. While livestock depredation and disease were the most commonly
mentioned challenges with relatively similar frequencies, the primary concern was Newcastle
disease (Figure 4.8).
Concern Level
First
Second
Third
Fourth

Security/theft

Market price flucuation

Livestock depredation

Lack of water

Lack of feed

Insects/mites

Inadequate enclosure

Hygiene

100

80

60

40

20

0

Disease

Number of Respondants

Figure 4.8: Challenges of raising livestock based on frequency mentioned and concern level for all
households. The maximum number of challenges any one respondent reported determined the number
of levels of concern possible.

Livestock depredation characterized by livestock type
Of the sampled population that raise livestock (67.5%, n=141), 88.7% (n=125) experienced
depredation by wildlife within the last year; some of which currently no longer raise livestock
as a result (Table 4.6). Chicken was the most commonly kept and predated upon livestock
(Table 4.6). Households with pigeons and goats experienced the least amount of livestock
depredation (Table 4.6). Key informants suggest because of their high purchase cost,
households with goats indicate a higher wealth ranking; households with chickens were often
kept as a households’ food or money reserve, utilized only in times of need.
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Table 4.6: Households, which raise livestock and have experienced livestock depredation within the
last 12 months at all sites.
Househol ds which
raise livestock
Li vestock
Chicken
Pigeon
Duck
Gu inea fo wl
Goat
Total

And experienced
livestock depredation

(%)

(n)

(%)

(n)

64.1
20.6
15.3
5.7
2.9
67.5

134
43
32
12
6
141

81.3
7.0
46.9
66.7
33.7
88.7

109
3
15
8
2
125

Livestock depredation characterized by predatory animal
Wildcats were reported as the most frequent and primary predators of chicken and pigeon
(Figure 4.9). Wildcat and leopard was perceived to have similar frequencies and impact level
of predation on duck (Figure 4.9). Leopard was perceived as the only predator of goat (Figure
4.9). While wildcat was perceived as the most frequent predator of guinea fowl, honey
badgers were perceived to have a higher level of impact (Figure 4.9).

The most common and primary predators of chicken were wildcat/raptor spp./leopard/lion.
However, frequencies (Chi-square, χ2 = 45.91, df=3, p < 0.001) and relative level of impact
(Chi-square, χ2 =73.84, df=3, p < 0.001) of depredation on chickens varied significantly
between top predators (Figure 4.9).
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Figure 4.9: Animal perceived to predate upon each livestock the most by frequency (a) and level of impact (b). Snake, monitor lizard, porcupine, jackal,
monkey, civet were excluded as they were infrequently mentioned (<7 times each).
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Livestock depredation characterized spatially and temporally
The proportion of households currently raising livestock and recently experienced livestock
depredation varies significantly between sites (Fisher’s exact, df=4, p < 0.001). There was
significant variation between sites for households that have experienced chicken depredation
and those, which have not (Chi-square, χ2 = 14.83, df=4, p = 0.0050 & Fisher’s exact, df=4,
p = 0.0070). This indicates Luelo with the least number of households to have experienced
depredation and Chingozi with all sampled households experienced depredation.

A significant number of the sample population perceived both the frequency (Chi-square,
χ2 =144.02, df=3, p < 0.001) and level (Chi-square, χ2 =144.92, df=3, p < 0.001) of livestock
depredation to have increased over the last 3 years.

Leopard and lion were reported to predate on livestock primarily at night, whereas raptor spp.
was reported to predate during the day, regardless of the livestock (Table 4.7). The diurnal
trend of wildcat, serval and genet spp. varied according the livestock depredated (Table 4.7).
Table 4.7: Diurnal trend of primary predatory attacks on primarily depredated livestock.
Chicken
Pigeon
Duck
Gu inea fo wl

Wildcat
day
day/night
day/night
day

Raptor
day
day
day
-

Leopard
night
night
night
night

Lion
night
night
night
night

Serval
day/night
night
day
day

Genet
day/night
night
night
-

* Night includes dawn and dusk.
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4.2.2.3

HUMAN SAFETY

Thirteen respondents (6.22%) personally experienced a wildlife related injury or fatality. A
majority (74.6%) of all respondents knew of a family or community member who had been
injured or killed by wildlife, accepting “it’s only a matter of time until I will be attacked too.”
Respondents described a total of 202 such incidents. The most salient accounts were often the
most recent, however, incidents were recalled as far back as 1964. One CRB FGD participant
provided an explanation for a recent trend of attacks:
“More people have been attacked by animals since 2012 because animal populations
have increased as they are no longer controlled through safari hunting.”

All known incidents varied by location: within the village (34.0%), close to stream or river
(27.9%), on the road (19.8%), at the field (13.7%) and in the bush (4.57%). Some recalled
accounts were the same incident was mentioned multiple times; 118 unique incidents can be
inferred by matched descriptions of the animal involved, location, time, victim and injury
(Table 4.8). Lions and elephants were reported responsible for the greatest proportion of
personally experienced and all recalled incidents (Table 4.8).
Table 4.8: Number of respondents reporting a human safety incident with an animal across all sites

Personally
experienced
an incident
Recalled
incidents
Inferred
unique
incidents

Lion
30.8%
n=4

Elephant
23.1%
n=3

Leopard
15.4%
n=2

Hyena
7.69%
n=1

Buffalo
7.69%
n=1

Crocodile
7.69%
n=1

Hippo
7.69%
n=1

35.6%
n=72
27.97%
n=33

21.3%
n=43
30.5%
n=36

2.97%
n=6
3.39%
n=4

17.8%
n=36
6.78%
n=8

8.91%
n=18
13.6%
n=16

8.91%
n=18
12.7%
n=15

2.97%
n=6
5.08%
n=6
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4.2.2.4

HIDDEN COSTS

Almost all (98.6%) interview respondents indicated that their personal safety was threatened
by living in MGMA. A statement echoed by numerous respondents was:
“Here, the greatest problem is not just crop damage, but the threat that comes
alongside guarding against crop damage. When people try to scare animals away
from the field, animals charge.”

The relationship between numbers of recalled incidents (Table 4.8) and number of
respondents feeling a personal threat towards a specific animal is further influenced by site
(Figure 4.10). One respondent explained his view on the current situation:
“Previously, attacks on people and livestock were rare. People could move more
freely, but now, the animals are enjoying the benefits of us. This change coincided
with the change in regulations and when Zambia started to rely more on wildlife and
tourism and less on the copper industry.”

A few interview respondents also stated:
“My first priority is my crops and then my safety, crops are more important than the
risks I must take to protect them.”

In response to dangerous and damaging animals, respondents reported various limitations to
their everyday activities and restrictions in terms of where and when they can travel and stay
outdoors. These hidden costs are spatially variable within the community and illustrated in
Figure 4.11.
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Figure 4.10: Personal safety costs associated by threatening animals at each site. Genet, bushpig,
bushbuck, kudu, monkey, wild dog, wildcat
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Figure 4.11: Constraints and costs of living alongside wildlife
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4.3
4.3.1

ATTITUDES
ATTITUDES TOWARDS SPECIES

Across all sites, the two most disliked species, elephant and lion, were only associated with
negative words (Figure 4.12). All words used to describe lions, except for “carnivorous” were
also used to describe elephants.

Figure 4.12: Words respondents used to describe the two most disliked species, elephant (left) and
lion (right). Size of each word is proportionate to the frequency mentioned.

Respondents were asked to list and rank animals according those they have 1) incurred the
greatest negative impact as a result of household experiences with and 2) had a personal
dislike of. These lists translate into comparable scales for which elephant was deemed the
most salient for both categories by all respondents (Table 4.9, Appendix 5).

44

Table 4.9: Composite salience score for animals listed in terms of the impact of conflict experienced
and disliked by all respondents. Animals are listed in descending salience score. A score of zero
indicates the animal was not mentioned. Animals in bold are those with the greatest salience score
difference between the two categories.
Conflict Experience
Salience score
Animal
0.9746
Elephant Elephant
0.6719
Buffalo Lion
0.3707
Kudu Buffalo
0.3428
Monkey Leopard
0.3295
Bushpig Hyena
0.3049
Wildcat Kudu
0.2893
Lion Monkey
0.2281
Honey badger Bushpig
0.2000
Raptor Hippo
0.1912
Leopard Bushbuck
0.1032
Bushbuck Wildcat
0.0778
Impala Crocodile
0.0586
Genet Puku
0.0510
Serval Grysbok
0.0338
Hyena Warthog
0.0337
Civet Civet
0.0315
Mongoose Raptor
0.0291
Porcupine Wild dog
0.0211
Warthog Waterbuck
0.0207
Grysbok Eland
0.0201
Puku Snake
0.0131
Snake Impala
0.0130
Crocodile Porcupine
0.0123
Eland Serval
0.0121
Brown parrot Guinea fowl
0.0118
Insects Giraffe
0.0086
Monitor lizard Honey badger
0.0081
Waterbuck Common duiker
0.0044
Common duiker Brown parrot
0.0044
Guinea fowl Genet
0.0044
Hippo Insects
0.0044
Rabbit Jackal
0.0042
Rat Monitor lizard
0.0042
Wildebeest Mongoose
0.0040
Jackal Rabbit
0.0039
Small bird Rat
0
Giraffe Small bird
0
Wild dog Wildebeest

Dislike
Salience score
0.9765
0.7886
0.6936
0.5385
0.2868
0.2775
0.2585
0.2387
0.1964
0.0798
0.0600
0.0473
0.0255
0.0230
0.0205
0.0200
0.0118
0.0118
0.0109
0.0084
0.0075
0.0065
0.0043
0.0043
0.0039
0.0038
0.0038
0.0034
0
0
0
0
0
0
0
0
0
0
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4.3.2

ATTITUDES TOWARDS VINYAMA

The word, vinyama in Senga directly translates to wild animals, however, a Luelo key
informant explains its local meaning:
“To us, vinyama is automatically associated with animals eating and destroying our
crops, the action and word is one and the same.”
Just under half (45.5%) of all respondents expressed “no benefits from these animals, only
problems,” with the remaining proportion (54.5%) of respondents acknowledging both
positive and negative impacts. No respondents reported only positive impacts of wildlife. The
distribution of respondents perceiving no positive impacts and at least one positive impact
from wildlife varied significantly between sites (Chi-square, χ2 =13.036, df=4, p = 0.011).
More residents of Kalasa and Luelo indicated positive and negative impacts of wildlife, while
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more residents of Zebe and Kanga indicated only negative impacts of wildlife (Figure 4.13).
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Figure 4.13: Number of respondents at each site perceiving positive impacts of wildlife compared to
number of respondents perceiving only negative impacts of wildlife.

Known advantages from wildlife were primarily felt to impact at the community level, not at
the household level. The presence of wildlife was reported to benefit communities for their
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deposition of manure as a valuable fertilizing material, their movement as a mechanism of
seed dispersal, but also with the added risk of disease transmission and loss of soil fertility
because of overgrazing. Few respondents explained the intrinsic value to conserve the natural
world for future generations. Wildlife related employment and opportunities (as well as their
subsequent transportation benefits) were well understood. The connection with CRB for
development of infrastructure, medical and educational facilities and supplies generated by
tourism and safari hunting income and revenue was clearly evident from respondents and was
reported as the most frequently mentioned benefit. However, multiple respondents raised the
point:
“Revenues meant for the CRB and community development do not go into the right
hands and promises which are made to us are often broken.”

Additionally, one respondent indicated tourism and hunting to invite an influx of outsiders
perceived to dismantle cultural norms.

4.3.3

ATTITUDINAL COMPLEXITIES

While respondents primarily associated disadvantages of wildlife directly with one or more of
the costs described in Section 4.2, an additional complexity was raised by community
members:
“Previously, when there was poaching in the area, the animals were scared and
avoided the village, but now that ZAWA enforcement is in place, animals have become
problematic.”
“When there is much crop damage in the village, ZAWA controls an animal and gives
us bushmeat for compensation, but it is never enough because they keep it for
themselves.”

Bushmeat was frequently listed as an advantage of wildlife, providing an income and protein
source, but also a constraint. After safari hunting in MGMA was banned, legal access of
bushmeat disappeared, initiating indignation within communities. This was illustrated by a
recurring sentiment observed in community interviews and focus groups:
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“We have been forced to become vegetarians, even though we conserve and do not kill
animals when they damage our crops.”

However, even when bushmeat was available, community members expressed dissatisfaction
as one CRB FGD participant describes:
“Bushmeat prices were the same for both residents and non-residents, we didn’t have
any benefits of animals and we, the CRB were not consulted in the process.”

Different institutional conflicts were also raised during SSIs and FGDs:
“People are also giving problems to other people such as those that are meant to
represent us in parliament and the conflict of humans to animals is moved to ZAWA
officers.” – CRB FGD participant
“The government looks after animals more than people and ZAWA takes no
responsibilities for their animals when someone is attacked, but when an animal is
shot, every effort is put into finding the poachers.” – SSI respondent
“People believe animals belong to us, ZAWA, thus we are the individuals directly
blamed for crop damage, however, wildlife is everyone’s resource in Zambia. We are
only employees and should not suffer personally because of the bad relationship
ZAWA and the government has with the communities. It is the government that has lit
the fire of this hostile relationship. After the last elections, communities in MGMA
burnt down ZAWA camps. We need a government to put ideas in place and alleviate
the problems that ZAWA has.” – ZAWA FGD participant
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4.4 CONFLICT MITIGATION
4.4.1

CURRENT MITIGATION

4.4.1.1

CROP DAMAGE

Majority (97.1%, n=202) of households that grow crops (n=208) mitigate against crop
damage, employing using one or more strategies (Table 4.11). One interview respondent
without crop damage explained:
“I do not experience crop damage because I take care of my field, only I can ensure
full harvest potential. People use crop damage as an excuse for laziness.”
Table 4.10: Summary of current strategies to mitigate crop damage

Approach

Technique

Description

Guarding assets

Early detection
and visibility

Watchtower
Torch light
Fire lit at the middle/corners/perimeters of field
Staying at field to allow consistent and daily monitoring
Physical chasing
Shouting, banging buckets/drumming/tins
Gunshots fired into the air
Fireworks
“Chilli-blasters”: muzzle-loading guns with chilli and gunpowder fired into the air by ZAWA officers and CRB
Scouts
Fire lit at the middle/corners/perimeters of field
Torch light
Fire with tire waste
Fire with chilli and maize by-product waste
Chasing and throwing lit fire sticks
Stoning
Shooting

Repellents,
deterrents and
scaring devices

Night guarding
Noise

Noise and
smoke/scent
Light

Removal of
animals: Lethal
Physical separation

Management

Light and
smoke/scent
Light and noise
Harm
Problem animal
control
Fencing

Report
Reduce risk

Wood and rope fence around fields
Planted lantana camara fence around village compounds
and granaries
To ZAWA
Harvest crops early (before animals cross from NLNP)
Dry and store pumpkin leaves/beans

Luelo FGDs agreed “chilli-blasting” & fireworks, followed by night guarding & noisemaking and lastly, lighting chilli and maize fires at the field were the most effective
mitigation strategies for crop damage. Kalasa, Chingozi and Kanga FGDs concluded that
night guarding & noise- making, followed by fire for early detection and visibility was the
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most effective. Night guarding and noise- making was predominantly deemed an effective
mitigation strategy by community members only for self-reliance and if animals were deterred
before they started. However, many personal safety, well-being and opportunity costs
associated with this change in lifestyle were identified (Figure 4.11). Fire alone was deemed
ineffective against some species (i.e. elephant, monkey, hippo) and indicated by some
community members as a hindrance, attracting animals. Community members debated the
acceptability of collective guarding. Some felt it too difficult to coordinate, dependent on
others and only moving the problem elsewhere; whereas others felt collective action could
spread risk and management responsibilities. Community members agreed ZAWA reporting
an ineffective strategy with similar sentiments:
“Nothing is done when a report is made, previously ZAWA used to come and assess,
spend time in the fields where crop damage occurs and they were compensating us
with large amounts of meat which could be exchanged for food, but this is very
different today.”
All stakeholder groups debated the effectiveness of “chilli-blasting” and fireworks as effects
are short-lived, many animals are habituated to the sound and strategies are limited by
manpower and accessibility. All stakeholder groups indicated chilli tactics (oil fences, fires
and briquettes) could irritate animals from afar, but were dependent on rain and if wind
directions are gauged incorrectly, this could actually encourage animals to approach from
another direction. Chilli tactics were further limited by chilli and oil supply and maintenance.
If farmers are to grow chilli themselves, a market must be provided; otherwise all
stakeholders agree a shift in cultivation will not be accepted. One community FGD participant
explains further:
“WCS previously bought our chilli. We cannot eat chilli so would rather grow maize
that we can eat, even if we lose some of it.”
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4.4.1.2

LIVESTOCK DEPREDATION

Majority (80.9%, n=114) of households that raise livestock (n=141) mitigate against
depredation using one or more strategies (Table 4.12).

Table 4.11: Summary of current strategies to mitigate livestock depredation

Approach

Technique

Description

Guarding assets

Early detection

Repellents,
deterrents and
scaring devices

Noise

Removal of
animals: Lethal

Retaliatory killing
and/or problem
animal control
Reduce exposure
and/or conditions
attracting predators
Report
Physical separation

Guarding dogs to warn of predator presence
Close monitoring at night
Physical chasing
Shouting, banging buckets/drumming/tins
Gunshots fired into the air
Witchcraft, poisoning, trapping

Habitat
modification
Management

Cut grass around village compound so chickens do not go
far to forage and predators cannot hide within
To ZAWA
Secure inside coop (made of mud, sticks and grass, some
with mosquito net and/or thorns around and build up off
ground) at night
Permanently enclose inside designated area
Secure inside house at night
Permanently move elsewhere

All community FGDs (except Zebe) concluded keeping livestock inside their house compared
to any other strategy was the most effective mitigation against depredation. However,
concerns of hygiene and health, ineffectiveness during the day when small animals predate
and the risk of large predators entering inside at night were raised.
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4.4.1.3

HUMAN SAFETY

Majority (83.1%) of all sampled households employ at least one or more strategies to
minimize their risks of living alongside dangerous wildlife (Table 4.13 ).

Table 4.12: Summary of current strategies to minimize human risk

Approach

Technique

Description

Personal and group
behaviour

Avoidance

Of high animal density areas
Of animals themselves
Of time spent outside with an unspoken sunset curfew
Exercised daily and after recent predator sightings
No travel at night
Only in groups
Carry a weapon
To sleep inside strongly built houses (some built off the
ground) at village and field
Concentrate on farming and not fishing (deemed more
dangerous)
Cultivate closer to village and/or create business to
supplement income so no longer have to travel to and/or
stay at field
Guard and stay with others in a group
Physical chasing
Shouting, banging buckets/drumming/tins
Gunshots fired into the air
“Chilli-blasters”: muzzle-loading guns with chilli and gunpowder fired into the air by ZAWA officers and CRB
Scouts
Fire lit at the middle/corners/perimeters of field
Torch light
Fire with tire waste
Fire with chilli and maize by-product waste
Chasing and throwing lit fire sticks
Fireworks
Stoning
By ZAWA

Vigilance
Travel alterations
Sense of security
Ensure protective
shelter
Subsistence
activity alteration

Repellents,
deterrents and
scaring devices

Protection
Noise

Noise and
smoke/scent
Light
Light and
smoke/scent
Light and noise

Removal of
animals: Lethal
Management

Harm
Problem animal
control
Report

To ZAWA
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4.4.2

PREFERRED FUTURE MITIGATION FOR VINYAMA

Views of preferred future mitigation strategies varied across stakeholder groups (Table 4.13).
Commonalties emerged as the preferred strategies for conflict costs (mitigating against cropdamage and ensuring human safety) and across all conflict-causing species. Frequently
echoed sentiments during interviews describe the two main themes expressed by community
members:
1) Lethal control:
“The president should allow the killing of animals that destroy crops”
“We have only one challenge, animals, and there is only one solution, to scare all the
animals back to the park and kill all the elephants.”
“With such strict laws, we are supressed because we cannot kill animals ourselves or
we will be apprehended; we cannot have dogs to warn us of predators they will be
taken away.”
“Three years ago, we used to have guns, but ZAWA confiscated all our guns and now
we have no protection against animals. There is not a more effective tool. We would
like to protect and chase the animals ourselves, without having to rely on ZAWA.”

2) Physical separation:
“MGMA is not the place for people to live, it is animals’ area. Before there was a way
for us to live with animals, but now with regulations in place, we cannot. It is ZAWA
that has let the animals into the settlements and disrupted the balance.”
“We cannot live with animals, it is very difficult, but we also cannot leave this area,
we do not have the means to do so.”
“An electric fence should be constructed around all the villages and fields to keep the
animals out.”

Other stakeholder (CRB & ZAWA) views were based on management, governance and
policy improvements necessary to build operational capacity within ZAWA and CRB (Table
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4.13). ZAWA field officers highlighted their operational constraints tied within the current
institutional ZAWA policy. One ZAWA FGD participant further explains the
recommendation of restructuring ZAWA:
“The same hand which puts law into action cannot also teach people the benefits of
wildlife. ZAWA must have separate law enforcement and HWC components. There is
an extension officer for MGMA, but he doesn’t visit the people, he sits in the boma
(city) where not even a kalulu (rabbit) lives, making a budget for something he knows
nothing of.”
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Table 4.13: Mitigation measures acceptable for future action by stakeholders

Mitigation Measure
Guarding
assets

Individual
Collective

Repellents,
deterrents and
scaring
devices

Use and access of personal firearms

Insurance
Removal of
animals

Physical
separation

Management,
governance
and policy

Crop
Damage

Livestock
Human
Depredation Safety

All
Conflicts




X

 X

Use and access of loud, high caliber firearms
Use and access of “chili-blasting”







Use and access of fireworks

 XX

 XX



Use and access of “long distance and strong smelling fireworks”
Reintroduce safari hunting to scare with sound and scent
Combined efforts of chili fences, fireworks and “chili-blasters”/firearms
Provision of fishing boats
Compensation for loss







 X  X






 X

Translocate animals

X

Retaliatory animal killing

 X

Problem animal control

X

Reintroduce safari hunting to control populations

 X

Provision of stronger materials for coops and enclosures
Construction of electrified & solid fencing around all fields and settlements




 XX

Vacate and move settlements

 X

Opportunity of subsistence generating activities other than farming
Prompt and active response by patrol personnel (ZAWA officers & CRB
scouts)
Allocation of time & effort by patrol personnel
Employment of more manpower and stable payment for patrol personnel
(CRB scouts previously paid by safari hunting revenue)
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Appropriate training and equipment (transport) provided to patrol personnel
(CRB scouts previously trained by safari hunting revenue)
Operational restructuring of ZAWA to create separate entities for: 1) law
enforcement/anti-poaching, 2) community outreach/HWC and 3) tourism
Community sensitization and education (stakeholder roles and legalities,
tangible and ecological benefits of wildlife) to improve relationships
Appropriate CRB member training
Revive CRB operation with financial support
Access of ZAWA Wildlife Policy and animal population census to ensure
appropriate management to ZAWA field officers
No false and unrealistic political promises from policy-makers




 



Colour denotes stakeholder opinion: Community CRB ZAWA
Symbol denotes stakeholder opinion of where responsibility and implementation lies:
Community  
CRB 

ZAWA  
Government 

Other 



Measure will not work (partial or all opinion) X
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5. DISCUSSION
5.1
5.1.1

CONFLICT PATTERNS
CONFLICT DIVERSITY

This study presents a diversity of conflict causing species, some new to the literature. Kudu
has been identified to consume cotton, an activity undocumented in the literature. Both large
(elephant, buffalo, hippopotamus) and small (bushpig, monkey) bodied animals were
perceived as crop-damagers across the study area and consistent with other studies.
Depredation of poultry is uncommonly reported and the amount and quality of smaller felid
(i.e. African wildcat) conflict-related literature is scarce (Inskip & Zimmermann, 2009).
Evidence exists of other small carnivores (Holmern & Røskaft, 2013) and leopard, but not
lion depredation on poultry (Inskip & Zimmermann, 2009).

5.1.2

ENVIRONMENTAL DRIVERS

Patterns of peak seasonal damage following planting- harvesting cycle identified in this study
are consistent with similar involved species and crops (Gillingham & Lee, 2003). This
research outside Selous Game Reserve, Tanzania, ranked multiple crop-raiding species and
identified elephants, buffalo and hippopotamus of lesser damaging importance, compared to
bushpig, vervet monkey and rat which damage persistently (Gillingham & Lee, 2003). While
extent of large- mammal damage has been recorded as greater, incidents are often deemed few
and infrequent (Gillingham & Lee, 2003, Naughton-Treves, 1997). However, the opposite
was found in this study with the highest frequency and level of crop damage caused by
elephant, buffalo, kudu and bushpig, on a daily-weekly basis. In comparison to other studies
in the literature, this discrepancy could suggest a greater localised, persistent and high
intensity of damage or exaggeration of frequency. However, this is difficult to discern with a
global database of crop damage amounts and patterns obtained with methods, incomparable
across sites and species (Naughton-Treves & Treves, 2005) and elephant behaviour
notoriously unpredictable (Naughton-Treves, 1998).

The early seasonal onset of peak kudu cotton damage can be explained by higher resident
populations within MGMA than in NLNP (Kachali, 2014), unrestricted by elevated Luangwa
River levels; the same may be true for bushpig maize damage. Elephant populations are
higher inside NLNP than in MGMA (Kachali, 2014), explaining the later onset of peak
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elephant cotton and maize damage, after the wet season when more individuals can cross the
Luangwa River.

Results indicate significantly greater maize damage for households closer to NLNP/Luangwa
River. This is consistent with other research in the literature (Naughton-Treves 1998) and
west of NLNP (Sennett, 2013), indicating proximity to PAs and water sources is associated
with greater wildlife densities, thus influencing crop-raiding. However, the same pattern was
not found with cotton and other behavioural and environmental variables tested for were not
determinants of damage; therefore suggesting additional ecological and/or social factors
driving this spatial variation. While elephants were perceived to cause the greatest frequency
and impact on cotton and maize, there is no significant difference in the responses of elephant,
kudu and buffalo reports of cotton loss. Previous research has indicated a non-significant
relationship of proximity of PAs to fields in areas where the primary damage was caused by
smaller-bodied wildlife because of their resilience to persist in high- human disturbed areas, in
small refuge areas in and around fields (Gillingham & Lee, 2003). This corroborated with
ecological knowledge of greater kudu densities in MGMA (Kachali, 2014), may suggest a
further bias driving the perception of elephants and underrepresenting kudu as the primary
damager of cotton. Distance from NLNP was calculated from individual household locations,
not individual crop-field locations. Even though not all crop-fields were necessarily located
next to households, these distance estimates still provide a good indication of spatial
vulnerability on the site level.

Households in Luelo experienced the least percentage crop damage (for all crop types) and
households in Kalasa experienced the greatest. This may be explained because households in
Kalasa are on average the closest to NLNP and considering the greatest maize damage occurs
closest to NLNP. However, this trend is not true for cotton or for other sites, suggesting
proximity to PA boundaries and/or water sources is in itself unable to explain perceived crop
damage alone. For example, households in Zebe are on average the furthest away from NLNP,
yet experience the second highest perceived crop damage. This study suggests perceived crop
loss compounded by the variation in attitudes towards wildlife at the village level. While
Kalasa and Luelo had a greater proportion of residents knowing both positive and negative
impacts of wildlife (as opposed to knowing only negative impacts of wildlife), Zebe and
Kanga had more respondents knowing only negative impacts of wildlife (as opposed to
knowing both positive and negative impacts of wildlife).
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Additionally, farmers in Kalasa may be further hindered by crop damage on an agricultural
system already pressured by low rainfall and soil fertility, a ffecting their harvest potentials
(Cumming & Lynam, 1997). Soil fertility was identified by local Agricultural Extension
Supervisor to be greater in Kanga and Zebe, followed by Luelo and lastly, Chingozi and
Kalasa (Mwila, 2014).

5.1.3

SOCIAL DRIVERS: VALUES

Results indicate the common emotion of fear and perceived danger of both elephants and
lions. This was expressed alongside the common consequence of being attacked, chased and
killed with tangible costs of destruction. Comparing the significant diffe rence between the
numbers of known unique incidents with the number of people feeling threated by each
animal in this study suggests an exaggerated perception of a posed danger. This is similar to
the case study for wolves (Linnell & Brøseth, 2003), where fear was exacerbated even though
no such incidents happened in reality. Elephants, specifically, have been seen in previous
studies, to instil great fear within local people and impact on rural livelihoods (Hoare, 2000).
Research examining the differences between the values of actual and perceived costs
(Naughton- Treves, 1997, Bell, 1984) also highlights the observation that costs from larger
animals (i.e. elephants and baboons) illicit greater attention of farmer complaints (Bell, 1984,
Naughton-Treves, 1997) that may be attributed to the same values (Dickman 2012).
Consideration should also be given to the potential biases of recall and the inference. Peoples’
ability to recall personal experiences may change over time and may affect the accuracy of
respondent’s answers (Bradburn, 1987). Another bias may be the influence of recent events,
left salient in peoples’ minds. In Kanga, two separate incidents involving an attack from a
hyena occurred only a few weeks prior to when interviews were conducted, most probably
explaining a higher proportion of individuals recounting incidents with hyenas in this village.
Some incidents, particularly those involving elephants, buffalo, hippopotamus and to a lesser
extent lion, were difficult to completely infer as unique incidents. Respondents recalled
known (not personal) events, that were obviously repeated, but with different months or years,
confirming a recall bias present for this question and stating unspecific descriptions such as:
“community member attacked and injured by elephant at field,” unidentifiable whether unique
or not. However, salience can be drawn from the knowledge of known events compared on a
household level and the actual occurrence of injury incidents reported by victims themselves.
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Even with a high personal safety threat of elephants at the field while guarding against crop
raiding, the greatest proportion of recounted incidents from all animals occurred inside the
village. An exaggerated local perception of these beliefs, values and fears can be further
corroborated by the salience expressed for each animal. Lion, leopard, hyena, hippopotamus
and crocodile had the greatest calculated salience difference between the greatest dislike and
negative impact from conflict. This can be explained as visual and awareness biases
indicating the potential risk from large-bodied, potentially dangerous and/or intimidating
species as described by Dickman (2012) to be present. In order to further analyse the multiple
factors measuring different facets of attitude identified in this study, a multiple- item indicator
or scale approach could be used. An approach such as factor analysis could provide a stronger
measurement of attitudes (Browne-Nuñez & Jonker, 2008).

5.1.4

SOCIAL DRIVERS: SOCIAL TENSIONS

It is evident from the results of this study that the social factors of feelings of inequality,
power, distrust and animosity intensify local attitudes towards wildlife. The poor relationship
between local people and wildlife authority, ZAWA is a source of high contention and a trend
associated with all other conflicts in this study. Highlighting this relationship does by no
means undermine the severity of the costs experienced by the local people or is an indication
of the competence of ZAWA personnel, but merely highlights the local perception of the
institution as a whole and an additional conflict which must be addressed. This animosity has
been documented locally in Mukungule GMA (Garoon, 2009) and globally in a similar regard
(Conforti & Cascelli de Azevedo, 2003) causing difficulties for both parties. This hostile
relationship may be fuelled by the perception that animals are state owned and thus all losses
incurred are a result of and blamed on the local authorities (Osborn & Hill, 2005).
Unfortunately, like many other wildlife authorities in developing countries, institutions may
be ill equipped, financially and logistically, to fulfil all local expectations. The additional fear
of local wildlife authorities’ action (expressed as unjust retribution in this study) can further
exacerbate antagonism felt from dangerous and/or intimidating species as seen in the study of
local perceptions of jaguars in Brazil (Conforti & Cascelli de Azevedo, 2003).

Another source of contention was the limited access of bushmea t, because meat is either
completely unavailable or available to (and benefiting) only a few individuals. Discussions
with key informants revealed “control” meat was distributed as a form of compensation after
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communities experience high levels of crop damage, aiding to alleviate the poor relationship
between ZAWA and the community. However, the costs of inequality felt from few
community members reaping these benefits may outweigh any benefits the “control” meat
strives to provide. Realities of elite capture and inequalities of community benefits can be
learnt from the failures of CAMPFIRE game ranching conservation initiatives in Zimbabwe
(Alexander & McGregor, 2000, Perroton et al., 2011).

5.2
5.2.1

MOVING FORWARD
ECOLOGICAL & SOCIAL INTERACTIONS

This study clearly identifies a propensity to kill wildlife in retaliation to conflicts, which
under current regulations is illegal in Zambia (Zambia. Wildlife Act 1998). Historically, in
unfenced zones between PAs and agricultural land, such as MGMA, local people were able to
hunt animals before legal restrictions were put in place. In similar contexts, hunting of
agricultural pests specifically provided crop damage victims with a form of compensation;
something some people may still feel they have the rights to now (Naughton-Treves, 1997).
Liu et al. (2011) provides a case study identifying how the additional complication of
economic incentives can prompt the illegal killing of conflict-causing bears rooted because of
people’s attitudes towards them. Thus, social and environmental factors of a system are
inevitably interlinked (Dickman, 2010). This can further manifest into indirect impacts of
poaching (Woodroofe et al., 2005a), therefore a closer understanding of the poaching
dynamics and greater in-depth ecological research is necessary to assess the stability of
conflict-causing and bushmeat species populations in MGMA.

Predatory and lunar cycles can also influence human incurred costs from both elephants and
lions. Human presence and poaching have indicated to interfere with lion predator-prey
dynamics, with negative affects that may further impact human safety risks (Packer et al.,
2005). African lions have been shown more dangerous to people after the full moon, when
moonlight is faint (Packer et al., 2011). Another study provides evidence that elephants raid
crop-fields more during the full moon cycle (Gunn et al., 2014). Thus, it is necessary to gain a
better assessment of the environmental risks involved and explore the possibility of these
complex interactions of human and wildlife behaviour further affecting conflicts in MGMA.
Acknowledgment should also be made that a shift in enforcement level and/or hunting
legislation may additionally impact ecosystem processes and future wildlife populations,
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demanding regular and consistent wildlife population monitoring.

5.3

EFFECTIVE CONFLICT MANAGEMENT

Environmental impacts from conflict may be resolved with: 1) mitigation techniques to
reduce direct losses and improve economic security (Ogada et al., 2003), 2) education to
improve awareness (Marker et al., 2003) and/or 3) incentives for benefit generation directly
from wildlife (Mishra et al., 2003). However, conflicts that cannot be reduced by one or any
of the methods above indicate social conflict(s) arising from tensions, tolerance, power
relations, attitudes and/or values between stakeholder groups (Dickman, 2010; Patterson et al.,
2003).

The diversity of values of wildlife across stakeholder groups increases the likelihood of social
conflict. This makes agreement over mutually acceptable resolutions challenging and these
kinds of conflict difficult to resolve completely (Patterson et al., 2003; Redpath et al., 2013).
Therefore, research approaches to inform decision- making should be used as a guide in crossdisciplinary approaches (Patterson et al., 2003). The first step in this approach is to
understand the conflicts at hand (the primary focus of this study), next to engage stakeholder
and third-parties to explore alternative solutions and develop strategies within an adaptive
management framework (Redpath et al., 2013, Keith et al, 2011).

5.3.1 IMPROVING RELATIONSHIPS FOR COLLABORATION
Evidence has shown community-based crop damage mitigation to fail without locally
appropriate operational capacities in place (Webber et al., 2007). NEMP’s chilli deterrent
campaign consisted of three chilli tactics, however only one tactic (chilli and maize fire) was
identified throughout the data collection period of this study. Program ceased in 2011,
perceived reasons being poor community uptake and training distribution (Chisoko, 2014).
This local example identifies how local stakeholder involvement and acceptability must be
obtained for long-term success and provides conviction for collaboration on the local level to
improve conditions to do so.

In the global context, support and involvement from all stakeholders, local people, local
authorities and organizations with vested interests is consistently urged to ensure long-term
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conservation success (Treves et al., 2006). This study has provided an avenue for stakeholders
to voice their opinion on best ways forward, the foundations for stakeholder enga gement
(Salafsky et al., 2001), identifying a pattern of deep conflict rooted in local peoples’
animosity and attitudes towards wildlife and the local authorities. Thus, before any external
mitigation interventions can be put into place, it is vital that the relationship between the local
people (community at large and CRB) and ZAWA be improved to shift attitudes. ZAWA
should be seen as an asset to the community, not a hindrance, which currently is not the case.

While distrust may often be a barrier for parties to willingly engage (Ansell & Gash 2008),
highlighting a shared nature (through a powerful third party, if necessary) may help to
encourage engagement (Redpath et al., 2013). This shared resource may come in the form of
benefits accrued to local people through natural resource conservation equitable revenue
sharing opportunities and income diversification opportunities to help improve local attitudes
towards wildlife and work towards alleviating conflicts (Archabald & Naughton- Treves,
2001). However, only with strong institutional support, realistic expectations, accountability
and adequate funding conditions in place with appropriate targets for communities and
projects, can tourism-revenue-sharing initiatives be effective for conservation (Archabald &
Naughton-Treves, 2001).

With this in mind for the context of MGMA, greater capacity of the CRB must be built to
enable a more effective community resource management body to ensure appropriate
regulations and equitable revenue with benefits for communities felt at the household level,
not only at the community level as currently expressed by the results of this study.
Assumptions that financial incentives such as compensation or insurance schemes can
improve tolerance towards wildlife should be avoided in some contexts. If designed
incorrectly, financial incentives may result in abuse, reliance and poverty traps, further
perpetuating socio-economic challenges, without reducing the conflict at hand, thus caution
and careful consideration must be taken (Bulte & Rondeau, 2005).
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5.3.2 CONCLUDING REMARKS
This study helps to provide a better understanding of the social factors influencing conflicts
within MGMA hotspots indicating the attitudes that drive perceptions and tolerance of
wildlife. If local people cannot associate a positive value to wildlife existence, they will be
unable to support their existence (Gillingham & Lee, 2003). Thus, targeting a positive value
of wildlife should be the aim for future conflict management in MGMA. This can only be
done through a transparent process actively monitoring and evaluating local stakeholder
engagement and progress (Adams et al., 2003), but this will only be as effective as the topdown policies in place to facilitate active management on the ground.
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Appendix 1 - FGD Guide

Stakeholder FGD Guide

(italics = notes/instructions for moderator)

Objective: To discuss the perceived problems of human-wildlife interactions with a focus on mitigation
strategies and their perceived effectiveness.
To be held after majority of interviews have been conducted.

Welcome. Good morning/afternoon. Thank you for coming and taking the time to join our discussion.
My name is Nafeesa Esmail and I am a masters/postgraduate student from Imperial College London.
This is ------ , who will be assisting me today. I am researching local communities and the wild animals,
which live in Musalangu GMA.
The session should not take more than 90 mins. There are no right or wrong answers and we would
like to hear all of your views so please be mindful in allowing others to speak. We would like you to be
open to different opinions and ideas, the point of today is the process. This session will be an open
discussion and it will be great if you can all share your different viewpoints. All of your comments will
be kept confidential and your names will be anonymous, not to be recorded or included in any reports.
Because we want to ensure all of your viewpoints and thoughts are heard, we would like to ask your
permission to record this session as well as take a few photographs. Is this okay with all of you? If no
one has any concerns, lets begin by introducing ourselves to each other.
Record participant sex and sub-village.
INTRODUCTION: In your community, we have seen that there are 3 main problems wild animals pose,
crop damage, livestock and human injury/fatality.
Go through 1-5 for each problem:
1. What strategies to mitigate problems of human-wildlife interactions are you aware of and what is
available (this may also include those which have not been tried or used in your community?
List on large paper/blackboard
Which strategies do you (as a community) currently use?
List and put a C next to strategy
Which strategies has your community abandoned?
List and put an A next to strategy
Why have abandoned strategies been abandoned and others not tried or used (barriers)?
2. Please discuss the advantages (benefits) and disadvantages (costs) of current and abandoned
strategies. Discuss which strategies work and which do not work.
What are the reasons people may start using a particular strategy? (What are the reasons for
uptake?)
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Discuss which are the most effective strategies and why. Come to a consensus of an order of strategy
effectiveness from most effective to least effective strategies currently used.
3. We have identified a number of other tentative strategies used in similar contexts, which may be
appropriate for your community. Please discuss and tell me whether you think each could work well
in your community. May refer to ‘Possible mitigation strategies’ sheet.
Please discuss why or why not each would work. Discuss the advantages (benefits) and disadvantages
(costs) you envision.
4. Are their any other strategies you can think of that might work in your community, (not necessarily
in use) and haven’t been discussed?
Please describe the strategy, how you think they could work and be managed.
5. Considering everything we have discussed, what recommendations for future improvement can
you make to improve the current situation?
What strategies would work the best?
Would a combination of multiples different strategies work best? What?
How can HWC interactions be better managed? Whose responsibility is this?
What role should your community and external bodies play? (Different bodies play different roles and
can ensure/assist with different aspects/operations)
CLOSE FOCUS GROUP
Thank you for your time and participation. The information you have provided will contribute to my
research, which aims to understand any problems you may have with wildlife and see if there are
ways to reduce those problems. Once complete, the findings of my research will be compiled into a
report, which will be conveyed back to all concerned communities and stakeholders, including
yourselves.
Thank you again for your energy today, to help regain some of it, please help yourself to a soda and
biscuits.
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Appendix 2 - SSI Questions
INTRODUCTION:
Good morning/afternoon. My name is ------ and this is Nafeesa Esmail, a Postgraduate (Masters)
student from Imperial College London, who I am assisting. She is researching communities and wild
animals in Musalangu GMA.
We have been granted permission from the Chief to conduct this research. Have you or anyone in
your household been interviewed yet? If not, could we please interview you? This should take no
more than 1 hour of your time. The information you provide will be kept confidential and anonymous
strictly used for research purposes and no remuneration will follow for your time or dependent on the
answers you give. The research is primarily for academic purposes, however, after completion a
report will be made and sent to all stakeholders including your community through your Village
Headman. Please note, all household information will be and your anonymity is assured.
Thank you for taking the time to do this interview. If you have any questions, please ask at any time.
Please do not answer any question you do not wish to answer and please keep in mind that there are
no wrong answers.
FOR INTERVIEWER:
 Please do not feel limited to the space provided, write down any additional information you
deem valuable and indicate direct quotes with “ “ as they arise
 This is a SENSITIVE subject: If interviewee does not want to respond to any question, please do
not insist and continue with next question
 Text in ( ) and italics are instructions or notes
 Please refrain from the use of the term “HWC” and “conflict”
* Use wildlife field guide book/cards for any identification clarifications as necessary
*** Make sure the respondent has thought about the entire past 12 months, refer to seasonal
calendar if necessary
Village: ____________ Sub-village: ______________
Interview Ref#: _____

Date: ___________ Start time: _______

1. Interviewee
1.1 Sex: (circle) M F
1.2 Age: (circle) 18-25
26-35
36-45
1.3 Tribe: _________________
1.4 Do you hold any position in your community? (circle) YES NO
If YES: What is it? _________________________
1.5 How long have you lived in this community? (circle)
less 2 yrs
2-5 yrs
6-10 yrs
11-15 yrs

46-55

56+

16-20 yrs

20+ yrs
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2. Homestead
2.1 How many people currently live in your household, including yourself: _______
2.2 House type: (circle) Wall: brick / mud
Roof: iron / thatch
Floor: cement / mud
2.3 I would like to ask you about your household’s food supply (home consumption only) during
different times of the year. Please think back over the last 12 months, from now to the same time last
year. Were there months (refer to seasonal calendar if necessary), in which you did not have enough
food to meet your household’s needs? (circle) YES NO
If YES, go to 2.5. If NO, go to 3.1
2.4 Which were the months in the past year that you did not have enough food to meet your
household’s needs? This includes any kind of food, from any source, such as own production,
purchase, exchange, food aid or borrowing. Do not read the list of months aloud, but probe to make
sure the respondent has thought about the entire 12 months. (circle)
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
2.5 What are the reasons for this? _______________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
3. Livelihood
3.1 A. What are your households’ food/income-generating activities? (informal and formal)
___________________________________________________________________________________
___________________________________________________________________________________
B. Which are your greatest food/income-generating activity? (RANK the above, 1 being the greatest)
3.2 Do you have your own crop field(s)? (circle) YES NO
If YES, go to 3.3. If NO, go to 3.8
3.3 What is the total size of your crop field(s)? (area) _________________
3.4 What crops do you currently grow? __________________________________________________
3.5
During the last
farming season, what
type(s) of crop(s) did
you grow?

When did
you
plant?
(months)

When did How
you
much did
harvest? you
(months)
produce?
(kg/bails/
area)

What was it
grown for?
Food Income
(tick)

(tick)

How far is
this crop
field from
your
home?

How long
does it take
to walk
there from
your home?

(distance)

(time)

1
2.
3.
4.
5.
6.
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3.6 If crops listed in 3.4 & 3.5 are different: Why have you changed the crop(s) you grow?
___________________________________________________________________________________
3.7 A. Do you face any challenges growing your crops? (circle) YES NO
If YES, list. If NO, go to 3.8
___________________________________________________________________________________
___________________________________________________________________________________
B. Which are the greatest challenges? (RANK the above, 1 being the greatest challenge)
3.8 Do you keep livestock? (circle) YES NO
3.9
What livestock do
you currently have?

How
many
of
each?

What are they
kept for?
Food Income
(tick)

(tick)

If YES, go to 3.9. If NO, go to 4.1

Are they
kept at
your
home?
(Y/N)

IF NOT KEPT AT HOME:

Are they kept in
an enclosure?

How far
away are
they from
your home?

(Y/N), INDICATE:
height off the
ground,
constru ction
material etc.

(distance)

How long
does it take
to walk there
from your
home? (time)

1.
2.
3.
4.
5.
6.
3.10 A. Do you face any challenges in keeping livestock? (circle) YES NO
If YES, list. If NO, go to 4.1
___________________________________________________________________________________
___________________________________________________________________________________
B. Which are the greatest challenges? (RANK the above, 1 being the greatest challenge)
4 Attitudes
4.1
What are the positive impacts of wild animals?

What are the negative impacts of wild animals?

Who does this impact?
Household Community

External

Who does this impact?

Any further comments that may arise from this question: ____________________________________
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___________________________________________________________________________________
4.2 Which wild animals visit your community? (Which wild animals have you seen here?) *
___________________________________________________________________________________
___________________________________________________________________________________
4.3
Which wild
animal(s) do you
wish did not visit
your village?*

Can you please explain why?

Which do
you most
dislike? **

** Please indicate 1 as most disliked, 2 as 2nd most disliked, 3 as 3rd most disliked etc….
4.4 What is the first word that comes to mind when you think of ____ (1st disliked animal identified in 4.2) ?
(How can you describe this animal in 1 word?) ___________________
4.5 What is the first word that comes to mind when you think of ____ (2nd disliked animal identified in 4.2) ?
(How can you describe this animal in 1 word?) ___________________
4.6 What is the first word that comes to mind when you think of ____ (3rd disliked animal identified in 4.2)?
(How can you describe this animal in 1 word?) ___________________
5. Experience
5.1 Have you or any of the members in your household ever experienced any direct problems as a
result of interactions with wild animals? YES NO
If YES, go to 5.2. If NO, go to 6.1
5.2A. Complete table below, starting with the 2nd column. If respondent does not know which
animal(s) cause which problem(s), columns 1 & 2 can be left blank
A. Do you
know which
B. Rank
wild animals
animals:
cause
problems? *

A. What are these problems for your household?
(tick and indicate as appropriate)
Structural Crop
Attack on Attack on Other:
damage
damage livestock
human
_______

Other:
_______

76

C. Rank problems:
5.2B. ONLY ASK IF ANIMALS ARE SPECIFIED, (in table above, 2nd column), otherwise go to 5.2C
Which of these animals (list all animals mentioned) have the greatest negative impact on you or your
household? (in 1st column, rank animals by indicating 1 as causing the greatest negative impact….etc.)
5.2C. ONLY ASK IF MORE THAN ONE PROBLEM IS EXPERIENCED, otherwise go to 5.3
Which of these problems (property damage, crop damage, livestock harm, human harm, other) has
the greatest negative impact on you or your household?
(in bottom row, rank problems by indicating 1 as causing the greatest negative impact…. etc.)
5.3 Have you or your household experienced crop damage by wild animals in the previous farming
season? YES NO
If YES, go to 5.4. If NO, go to 5.9
5.4A. (Complete table by row)
Which crop(s)
were damaged
by wild
animals
damaged last
farming
season?

In the last
farming
season,
approx. how
much
damage?
(kg/bails/area)

Damaged by
which wild
animals? *

Is this most
frequently
experienced
during the
day or night?

What time of
the year is
this most
frequently
experienced?
***
(months)

During this
period, is this
frequently
experienced
daily,
weekly,
monthly or
less often?

When did
you last
experience
damage of
this crop by
this
animal?
(date)

5.4B. ONLY ASK IF MULTIPLE ANIMALS CAUSE DAMAGE TO THE SAME CROP, otherwise, go to 5.5
Out of ________, _______, _______ (list wild animals), which causes the most damage to ______
(crop type)? (Circle wild animal in table above. Repeat as necessary.)
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5.5 Over the last 3 years (use local milestone, if necessary), has the level of crop damage by wild
animals….? (circle)
Decreased
Increased
Stayed the same
Not sure
5.6 Over the last 3 years (use local milestone, if necessary) has the frequency of crop damage by wild
animals….? (circle)
Decreased
Increased
Stayed the same
Not sure
5.7 Do you take any action to prevent or reduce crop damage from wild animals? (circle) YES NO
If YES, go to 5.8. If NO, go to 5.9
5.8 What do you do? If they guard their crops at the field, ask whether they use a watchtower to
detect wild animals (and how high off the ground it is):
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
5.9 What do you think is effective at preventing or reducing crop damage? Why? (Which actions that
you currently take, or would like to, but perhaps cannot?)
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
5.10 Has any of your livestock experienced an attack from a wild animal in the last year? YES NO
If YES, go to 5.11. If NO, go to 5.16
5.11A. (Answer questions by row)
Which livestock
has been
attacked by
wild animals in
the last year?

In the last
Attacked by
year, how
which wild
many attacks animals? *
has your
livestock
experienced?

Is this most
frequently
experienced
during the
day or night?

What time of
the year is
this most
frequently
experienced?

When did your
livestock last
experience an
attack?
(date)

(months)
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5.11B. ONLY ASK IF MULTIPLE WILD ANIMALS ATTACK THE SAME LIVESTOCK, otherwise go to 5.12
Out of ________, _______, _______(list wild animals), which causes the highest level of harm to
______ (livestock)? (Circle wild animal in table above. Repeat as necessary.)
5.12 Over the last 3 years (use local milestone, if necessary) has the level (severity) of livestock
depredation….? (circle)
Decreased
Increased
Stayed the same
Not sure
5.13 Over the last 3 years (use local milestone, if necessary) has the frequency of livestock
depredation….? (circle)
Decreased
Increased
Stayed the same
Not sure
5.14 Do you take any action to prevent or reduce livestock depredation? (circle) YES NO
If YES, go to 5.15. If NO, go to 5.1
5.15 What do you do? If previously mentioned that they have livestock enclosure(s), ask what the
purpose of it is (i.e. whether to prevent livestock depredation)
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
5.16 What do you think is effective at preventing or reducing wild animal attacks on livestock? Why?
(Which actions that you currently take, or would like to, but perhaps cannot?)
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
5.17 Have you, a household member or someone in your village experienced an attack from a wild
animal? (circle) YES NO
If YES, go to 5.18. If NO, go to 6.1
5.18 Please describe the incident(s), including any relationship you may have with the victim, what
happened, when and where (i.e. by the river/road/house etc.) and if any further action was taken:
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
6. Threats
6.1 Do you or any member of your household feel personally threatened by wild animals? (circle)
YES NO
If YES, go to 6.2. If NO, close interview
6.2
From which
What are these threat(s)?
wild animal? *

How strong
of a
threat is this for you
and your household?
(low/medium/high)
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6.3 Do you do anything to reduce these threats? (circle) YES NO

If YES, go to 6.4. If NO, go to 6.5

6.4 What do you do?__________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
6.5 What do you think is effective at preventing or reducing these threats? Why? (Which actions that
you currently take, or would like to, but perhaps cannot?)
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
6.6 As a result of these threats (and the mitigation you must take), what are the associated costs?
What effect does this have on you and your household? (Areas to explore as a guide, but not to use as
a prompt: livelihood, time, food security, lost opportunities, resource allocation, school attendance,
tiredness)
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
CLOSE INTERVIEW:
Is there anything else that concerns you with regards to wild animal interactions that you would like
to share? Or any other related issues not discussed?
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
Thank you very much for your time!
___________________________________________________________________________________

FOR INTERVIEWER:

Finish time: ________

From 1 to 5: How engaged was the respondent during the interview? _____
(1 = not engaged, often distracted & 5 = very engaged, focused)

From 1 to 5: How well did the respondent understand the questions? _____
(1 = confused, did not understand & 5 = clearly understood)
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Appendix 3 – SSI Pilot Example
Initial wording/question

Final wording/question

Justification and purpose of
change/addition

What type of crop(s) do
you grow?

To identify if farmers changed crop types
What type of crop(s)
fro m last season to current season
do you currently grow?

During the last farming
season, what type(s) of
crop(s) did you grow?
How much do you
produce?

How much did you
produce last farming
season?

During data collection, people were
harvesting so could not estimate current
harvest yields, thus yields were estimated
fro m last season

(kg/bags)

(kg/bails/area)

Enabled respondents to answer yield in the
easiest and most reliable measure
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Appendix 4 – Subsistence and income-generating activities

Business:
- Miscellaneous retail
- Bakery
- Basket weaving
- Beer brewing
Trades work:
-

Construction
Carpentry

-

Welding
Bicycle and electronics repair

Other:
-

CRB bookkeeper
Elections facilitator

-

Health workshop facilitator
Herbalist

-

Maize miller
Personal guard
Teacher

-

Unspecified casual labour
Cotton company buyer

-

Cotton company farmer liaison
Livestock rearing
Transport/delivery/messenger services
Resource (grass, charcoal, firewood) collection and trade

Wildlife and/or tourism related activities:
-

CRB Village Scout
ZAWA employee

-

NLCP employee
Safari hunting bush camp employee
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Appendix 5 – Graphical representation of salience

Kudu,
Hyena,
Monkey,
Bushpig,

Kudu,

Hippo

Monkey,
Bushpig,

Buffalo

Lion,
Wildcat
Buffalo

Leopard

Lion
Elephant

Hippo

Figure 4.13: Salience determined by frequency mentioned and rank given by freelisted animals in
terms of: a) causing the greatest negative impact on households through experienced conflict(s) and
b) greatest personal dislike. Most salient animals are shown in the lower right. Animals in top corner
can be suggested as not very meaningful and have a low salience score
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