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The objective of this study was to inves-
tigate the nature of farmer-wildlife con-
fl icts and how such confl icts infl uence 
food security in wildlife-agrarian land-
scapes as found in the Luangwa Valley.

Methods

The underlying study was conducted in 
the Lumimba Game Management Area 
(GMA), which occupies 4 500 km2 in the 
Luangwa Valley, eastern Zambia (Fig. 1). 
Lumimba GMA is surrounded by four na-
tional parks (NPs): North Luangwa, South 
Luangwa, Luambe, and Lukusuzi. GMA 
policy permits multiple land uses such as 
agriculture, infrastructure, and commer-
cial trophy hunting in designated land-use 
zones within the area. As of 2012, the Lu-
mimba GMA had 8 679 inhabitants com-

exploitation of natural resources to meet 
the needs of the growing human popu-
lation, even more so given the threats 
of crop damages and climate change, 
which can cause crop failure due to ex-
treme weather conditions like fl oods and 
droughts (Takasaki et al., 2004). In re-
solving the issue of crop damages, there 
is a need for broad-based participation by 
local communities and other stakeholders 
in planning and decision making (Shack-
leton & Campbell, 2000). Therefore, 
local stakeholder participation such as 
practicing eff ective land management for 
sustainable agriculture should be viewed 
in the broader context of adaptive gov-
ernance (Folke et al., 2005). Governance 
can be defi ned as a process and structural 
framework for exercising rights and re-
sponsibilities by the stakeholders over 
public concerns (Graham et al., 2003). 

Abstract: Agricultural production of smallholder farmers can be signifi cantly impacted by wildlife activity. In this study, we 
describe the forms of crop damages in the Lumimba Game Management Area in Lundazi District, Eastern Province of Zam-
bia. Semi-structured questionnaires were administered to 131 randomly selected respondents. Crop damages are most fre-
quent close to protected areas and decrease with increasing distances from these areas. As people invade habitats originally 
reserved for wildlife in order to cultivate food crops to support the growing human population, farmer-wildlife confl icts are 
likely to occur. Apart from confl icts over crops, local farmers illegally kill wild animals for bushmeat for economic reasons. 
A combination of countermeasures against crop damages may be eff ective at the farm level.

Resumo: A produção agrícola dos pequenos agricultores pode ser bastante afectada pela vida selvagem. Neste estudo, des-
crevemos os vários danos às culturas na Área de Gestão Cinegética de Lumimba, no distrito de Lundazi, Província Oriental 
da Zâmbia. Questionários semi-estruturados foram realizados a 131 pessoas seleccionadas aleatoriamente. Os danos às 
culturas são mais frequentes perto das áreas protegidas e diminuem com o aumento da distância a estas áreas. Uma vez que 
as pessoas invadem habitats originalmente reservados à vida selvagem, a fi m de cultivarem culturas que possam suportar a 
população humana em crescimento, é provável que ocorram confl ictos entre os agricultores e a fauna selvagem. Para além 
dos confl ictos devido às culturas, os agricultores locais matam ilegalmente animais selvagens para consumo por questões 
económicas. Uma combinação de contramedidas contra os danos agrícolas poderá ser efectiva ao nível da quinta.
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Introduction

Confl icting land uses are often due to 
competing claims by users such as farm-
ers and natural resource stakeholders 
such as wildlife agencies and conserva-
tion organisations (Giller et al., 2008). 
Rising human populations in wildlife-
agrarian landscapes increase the chances 
of inconsistent access to land, food avail-
ability and quality, and economic stabil-
ity (FAO, 2008). If human activities are 
not regulated, they are likely to lead to 
overexploitation of wildlife resources for 
food and commercial purposes. 

The framing and implementation of 
any potential solutions to this issue must 
be transformative, thus changing the 
mindset and self-refl ections of the local 
communities. Locals’ wish to improve 
their economic situation results in over-
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prising a total of 1 654 households and an 
annual average rate of population increase 
of 3% (Central Statistical Offi  ce, 2012). 
In the Luangwa Valley, local farmers face 
pervasive crop depletion from wildlife 
(Nyirenda et al., 2011).

Perception data was gathered in 2014, 
a year with average environmental con-
ditions, using semi-structured ques-
tionnaires (Tab. 1) administered to 131 
randomly selected participants drawn 
from diff erent households in 44 out of 
53 villages within the Lumimba GMA. 
Selection of participants was based on 
the village registers. Several house-
holds of closely related people, usually 
sharing family or clan ties, constituted 
these villages. Male- and female-headed 
households were interviewed in exclu-
sive interviews (Fig. 2). Each interview 
lasted about 50 minutes. Open questions 
(Tab. 1) were administered to respondents 
to gather in-depth data on crop damages 
(Patton, 2002). We sought prior, free, and 
informed consent from the participants 
at the beginning of the interviews (Brad-
burn et al., 2004). We also assured them 
of the confi dentiality of their responses. 

Given the qualitative data gathered, a 
thematic content analysis technique was 
adopted to obtain interpretive sources of 
local social constructs (Guest, 2012).

Results

The interviewees’ responses explained 
local land-use confl icts between agricul-
ture and wildlife. Most of the respondents 

(95%; n=117) reported habitat loss due 
to inappropriate agricultural practices, 
as well as depletion of wildlife from 
bushmeat harvesting for subsistence and 
commercial purposes. Retaliatory hunt-
ing of wildlife was also reported to occur 
as a byproduct of crop damages. Further, 
respondents perceived crop damage lev-
els as refl ected in Figure 3. All the par-
ticipants indicated that farming of crops 
such as maize (Zea mays) comprised the 

Figure 1: Location of Lumimba Game Management Area, eastern Zambia.

Table 1: Excerpt of semi-structured questionnaires conducted in Lumimba Game Manage-
ment Areas, Luangwa Valley, Zambia in 2014
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mainstay livelihood in the area. Other 
crops grown included rice (Oryza sativa), 
cotton (Gossypium hirsutum), cassava 
(Manihot esculenta), pumpkins (Curcu-
bita maxima), groundnuts (Arachis hy-
pogaea), sweet potatoes (Ipomoea bata-
tas), cabbages (Brassica oleracea), rape 
(Brassica napus), onions (Allium cepa), 
and tomatoes (Lycopersicon esculen-
tum). The crops most heavily impacted 
by wildlife were ranked in order as maize, 
rice, cotton, cassava, and pumpkin. Most 
respondents (52%; n=64) indicated that 
African elephants (Loxodonta africana) 
caused the most crop damages, primarily 
adjacent to the Luambe, South Luangwa, 

and North Luangwa NPs. Lukusuzi NP 
was considered largely depleted of wild-
life. Other wildlife species causing crop 
damages in Lumimba GMA were ranked 
as rats (Rattus rattus), hippopotamus 
(Hippopotamus amphibious), bushpig 
(Potamochoerus larvatus), warthog 
(Phacochoerus africanus), greater kudu 
(Tragelaphus strepsiceros), yellow ba-
boon (Papio cynocephalus), eland (Tau-
rotragus oryx), and porcupine (Hystrix 
africaeustralis). The annual median time 
for the local populace to run out of food 
as a result of crop damages and other rea-
sons such as crop failure was three months 
(range: 1 month−4 months), depending 
on proximity to the parks (Fig. 4), espe-
cially approaching and during the rainy 
season. More crops were lost to raiding 
of food stores by wildlife than to raiding 
in the fi elds (Fig. 5). Food stores, which 
were temporary structures made of mud, 
wood, and thatch, concentrated the crops 
and made these stores easily accessible 
to elephants and rats. The local commu-
nities coped with crop losses and allevi-
ated food shortages by poaching to obtain 
bushmeat for both subsistence and com-
mercial purposes. They also acquired 
relief food from the government and the 
World Food Programme based on issues 
of widespread food shortages in the area. 
Further, they exchanged valuable items 
such as on-farm labour for food, and 
received funds remittances from urban-
dwelling relatives and friends.

Poverty (i.e., inability to secure basic 
life requirements such as daily food) 
among the growing human population 
in the area was ranked fi rst by many of 
the respondents (91%; n=112) as the key 
driver of crop damages after elephants. 
Habitat loss was ranked second. Weak 
local institutional governance (for in-
stance, feeble decision making, irregular 
conduct of public meetings to address 
crop raiding, inability to protect resourc-
es from abuse, and inability to implement 
punitive measures against rule infrac-
tions) was ranked third. The farmers in 
the Lumimba GMA employed traditional 
countermeasures against wildlife dam-
ages, such as crop guarding including the 
use of watchtowers, fi res, cans, shout-
ing, drumming and clapping, chilli pep-
per balls/bombs, and fences. Because 

Figure 2: Interview session with a household head.
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Figure 3: Interviewees’ perceptions of crop 
damages in Lumimba GMA, 2014.

Figure 4: Varying crop damages with 
distances from the parks, aff ecting food 
availability within Lumimba GMA communi-
ties, 2014.
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in Lumimba GMA, 2014.
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these countermeasures were considered 
ineff ective due to elephant habituation 
(96%, n=126), participants preferred to 
employ long-term and large-scale pri-
vate and donor investments, for instance, 
electric fencing installed through public-
private-community partnerships (72%, 
n=88) and joint ventures (25%, n=31). 
Some funds have been generated from 
commercial wildlife hunting that takes 
place annually in the area. While the 
government retains some portion of the 
funds generated by commercial wildlife 
hunting, the local community is also 
given part of these funds for communi-
ty priority projects such as provision of 
water for domestic uses, construction of 
health posts and community schools, and 
resource protection. The interviewees 
perceived that enhanced capital funding 
would be critical input into remedial ac-
tions regarding crop damages. A prepon-
derance of respondents (72%, n=88) in-
dicated they received waning cooperative 
support from local organizations such as 
the Community Resources Board (CRB) 
at the time of the study. The CRB is a 
local policy body, constituted by demo-
cratically elected members of the local 
community with a fi xed tenure of offi  ce 
of three years within the Community 
Based Natural Resource Management 
(CBNRM) approach. Its main function is 
to spearhead rights-based participation of 
the local community in resource protec-
tion and rural development. The desired 
actors for the future implementation of 
interventions to address crop damages 
included government, community-based 
organizations, local farmers, commercial 
trophy and indigenous hunters, and non-
governmental organizations.

Discussion

In the Lumimba GMA, farmers practice 
traditional farming using basic imple-
ments and inputs, with modest crop man-
agement. They seek new, seemingly fer-
tile lands through agricultural expansions 
and clearing of savannah woodland, 
where they also establish new human 
settlements in the form of villages. Their 
crop fi elds are also placed in areas that 
were originally wildlife habitats. Inevita-

bly, such areas become confl ict zones in 
which crops suff er incursions by wildlife. 
Farmers’ failure to eff ectively protect crop 
fi elds and storage facilities has contrib-
uted to crop losses. In addition, farmers’ 
failure to comply with zoning restrictions 
such as prohibition of crop cultivation in 
wildlife protection zones stipulated in 
the management plans for the area (de-
veloped with farmers’ input in multidis-
ciplinary and participatory processes) 
renders the area vulnerable to continued 
human encroachment into wildlife habi-
tats. The management plans are a legal 
provision in Zambia’s wildlife legislation 
to ensure eff ective management of natu-
ral resources in the protected areas while 
providing for rural development and 
fostering local livelihoods. In the GMA, 
the primary land use is wildlife manage-
ment, although regulated additional land 
uses such as agriculture and human set-
tlement are also permitted. At the time 
the GMA was established in 1972, only 
a few villages existed in the area; these 
have since grown in number due to split-
ting of households within the area and the 
infl ux of settlers from outside the GMA. 
Implementation of land-use plans can 
be a helpful management tool in reduc-
ing confl icting multiple land uses (FAO, 
2006) and protecting sensitive wildlife 
habitats (Green & Higginbottom, 2000), 
as such plans are intended to guide where, 
when, and how specifi c anthropogenic 
activities should be conducted across a 
landscape. A land-use plan would typi-
cally include zones dedicated to specifi c 
purposes such as agriculture and wildlife 
habitat management. The establishment 
of zones is intended to be consensual 
and transformative in nature, whereby 
vulnerable or degrading areas are pro-
tected and benefi t from positive change 
in human behaviour and attitude towards 
the environment. Further, local commu-
nities can play self-empowering roles to 
relieve potential pressures from overuse 
of natural resources through employ-
ing alternative livelihoods (Child, 2009; 
Fernandez et al., 2009). Bushmeat over-
exploitation, especially in times of fam-
ine, has the potential to reduce wildlife 
populations available for trophy hunting 
and photographic purposes (Rosenblatt 
et al., 2014). However, bushmeat hunting 

for subsistence and commercial purposes 
is a lucrative social safety net for some 
members of local communities (Lindsey 
et al., 2013). The wildlife populations 
may also decline from retaliatory killings 
by farmers over their crop losses (Hoare, 
2012). Such occurrences may potentially 
render GMAs less productive (Lindsey 
et al., 2014), alongside the impact of 
animal die-off s as an eff ect of droughts. 
The funds generated from commercial 
wildlife hunting, based on limited animal 
quotas, are considered too small to off set 
the crop losses experienced in the area. 
Zambia does not have a direct compensa-
tion policy in the form of individual divi-
dends paid to farmers for the crop losses 
caused by wildlife. 

Weak institutional governance has 
long been recognised as a contributing 
factor to a number of environmental chal-
lenges, including human encroachment 
into wildlife habitats and illegal wildlife 
killings among the local communities 
(Barrett et al., 2001). There is a need for 
local communities to be much more in-
volved in environmental management. 
They must seek and implement solutions 
to crop damages through such interven-
tions as decision making, regularly con-
ducting public meetings to address crop 
raiding, resource protection, and imple-
menting countermeasures against crop 
damages. The Department of National 
Parks and Wildlife, which is the key 
player in wildlife management in the re-
gion, faces a number of challenges, such 
as inadequate funding and staffi  ng, which 
hinder it from productively contributing 
to the resolution of farmer-wildlife con-
fl icts. Therefore, the area may benefi t 
from eff ective partnerships that would 
build capacity among the key players to 
address crop damages. 

Though often deemed ineff ective, 
farmers commonly apply traditional 
countermeasures as mitigation meth-
ods against crop incursions. Traditional 
methods are inexpensive to implement 
and knowledge about these techniques 
is passed across human generations. 
Use of traditional countermeasures po-
tentially reduces transaction costs over 
time through collective action, such as in 
the case of mobilisation of crop guards 
for the benefi t of contemporary users. 
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 Collective action entails horizontal col-
laboration (community members work-
ing with each other) and vertical collabo-
ration (community members networking 
with outsiders) in planning and imple-
menting farmer-wildlife confl ict coun-
termeasures. Vertical collaboration may 
further include strengthening the practice 
of such local initiatives as the Commu-
nity Markets for Conservation (COMA-
CO) model, which promotes the nexus 
of conservation and agriculture (Lewis et 
al., 2011). Under the COMACO model, 
farmers are grouped into farming coop-
eratives. Within these cooperatives, they 
receive training on farming best prac-
tices such as conservation farming and 
crop protection. Farmers are also linked 
to appropriate markets for their produce, 
where they earn premiums upon satisfac-
torily participating in the conservation of 
natural resources through various com-
pliances. 

Further, local capacity can be built 
through partnerships within the relational 
social capital realm (i.e., trust, commit-
ment, cooperation, and connectedness) 
among local farmers and other stakehold-
ers. The partnerships may take various 
forms, including public-private partner-
ships (PPP) and joint ventures (JV), in 
addition to supportive and enabling poli-
cy changes. For instance, increased bene-
fi ts from neighbouring parks can include 
contractual arrangements for ecotourism 
concessions by wildlife agencies part-
nering with local communities (Nelson, 
2004). Such interventions off er competi-
tive advantages for involved parties such 
as farmers, tour operators, and the De-
partment of National Parks and Wildlife 
and may include benefi ts such as growing 
wildlife populations. As public entities, 
local communities, including farmers, 
have the added value of possessing in-
digenous knowledge regarding resource 
management and may off er readily avail-
able labour, to which requisite technical 
skills can be imparted by other partners 
such as tour operators and the Depart-
ment of National Parks and Wildlife. The 
private sector may play an important role 
in attracting additional investments and 
tourists for increased revenue generation, 
and may even provide supportive models 
for wildlife management and agriculture. 

Farmers are likely to support conserva-
tion eff orts and produce positive ecologi-
cal, socioeconomic, and governance im-
pacts if they perceive increased benefi ts 
from such activities (Jones & Weaver, 
2009).

Conclusion

Our study reveals that crop damages in-
fl icted by wildlife deprive farmers of their 
food security in the Lumimba GMA. The 
currently employed countermeasures re-
main ineff ective. Improved mitigation 
methods and GMA management mod-
els are urgently needed in the region. 
Experimentation with novel methods in 
order to provide farmers with more op-
tions will be critical due to habituation by 
some wildlife species such as elephants. 
Adoption of the appropriate methods and 
models by the farmers will also be para-
mount. Though wildlife- and agriculture-
based land uses seem antithetical to one 
another in much of Africa (Lamarque et 
al., 2009), parks—people relationships 
can foster wildlife conservation and agri-
culture beyond park boundaries through 
provision of intemperance benefi ts (An-
thony, 2007). Harnessing benefi ts that 
would encourage local support relies 
on increased levels of relational social 
capital generated by stronger local in-
stitutions than those that exist at present 
(Barrett et al., 2005). Therefore, there is 
a notable need for training and re-training 
the local communities in new livelihood 
alternatives. Currently, agriculture still 
remains farmers’ main source of food 
and income, and is the livelihood activity 
of which farmers have the most adaptive 
knowledge. In tackling the challenges 
posed by crop damages, there is also a 
need to emphasise relational social capi-
tal in addition to other forms of capital 
such as fi nancial capital to keep wildlife 
away from the crop fi elds and food stores. 
Proper zoning of wildlife and agriculture 
areas and use of cluster wire fencing may 
be some of the more eff ective measures 
available to farmers at the farm level.  
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