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Abstract Approaches to community-based natural re-
source management tend to vary among programmes
based on the needs and characteristics of the communities
in which the programmes operate. Variation also exists
within individual programmes, creating the potential for
conflict if management does not recognize that these
differences can indicate competing interests and needs.
In this study we examine livelihood activities at the house-
hold level in a wildlife conservancy along the Kwando
River in the Caprivi region of Namibia. We ask how people
in the conservancy make their livelihoods and what dif-
ferences exist between the conservancy’s riverside and
inland populations. The study finds that the inland popu-
lation, c. 20 km from the river on slightly heavier soils,
engages in fewer livelihood activities and has greater food
security than does the riverside population. We further
establish that differences between the two populations are
significant enough to indicate two distinct combinations of
livelihood activities with different environmental interac-
tions. These findings suggest that any management action
taken by the conservancy will affect household livelihoods
differently based on location and that these differences
must be considered if the conservancy is to make a success-
ful transition from a subsistence-based agricultural system
to a wildlife-based economy.

Keywords CBNRM, food security, human--wildlife con-
flict, livelihoods, Namibia
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Introduction

Community-based natural resource management
(CBNRM) programmes have been present in southern

Africa since the 1980s. CBNRM seeks to develop mecha-
nisms that allow financial benefits from tourism and safari

hunting to be captured by local communities and distributed
to their residents. These conservancies are viewed as tools for
simultaneously achieving biological conservation and eco-
nomic development. Under these programmes management
of wildlife and other natural resources on communal lands
becomes the responsibility of local communities.

The Nature Conservation Amendment Act of 1996

paved the way for Namibia’s CBNRM programme. The
act called for the collective management of wildlife and
tourism through a common property resource manage-
ment institution known as a conservancy. Rural commu-
nities were given rights to use and benefit from wildlife and
to receive tourism concessions as an incentive for conserv-
ing wildlife (Jones & Murphree, 2001).

Approaches to CBNRM tend to vary from programme
to programme, based on the unique needs and character-
istics of the communities involved (Taylor, 2009). Varia-
tion also exists within individual programmes, creating the
potential for conflict if management does not recognize
these differences and the presence of competing interests
and needs. Few communities exist as homogeneous entities
but instead contain divergent interests with multiple actors
and interactions (Agrawal & Gibson, 1999). A locally based
institution must present itself as credible to all resource
users and stakeholders and this requires taking actions that
are not perceived as marginalizing a particular segment of
stakeholders (Pero & Smith, 2008). Institutions that do not
recognize differences can disrupt existing physical and
social spaces or allocate rights and obligations in ways that
replicate old patterns of discrimination (Li, 2002). They
also run the risk of ignoring or simplifying the diverse set of
formal and informal institutions that shape access to
environmental resources and services (Leach et al., 1999).

Sallu et al. (2009) found that social complexity within
rural settlements can lead to unequal distribution of CBNRM
benefits based on access to natural resources. Likewise,
programmes that lack financial accountability cannot guar-
antee that benefits are distributed equally (Baker, 1997).
Consequently, the number of people who cannot secure
tourism jobs or other benefits from tourism could be
significantly larger than the number who can, creating the
potential for resentment and consumptive land-use practices
(Vanderpost, 2006). However, community perspectives on
equity in terms of benefit distribution and cost allocation
may differ from how outsiders perceive equity (Cochran &
Ray, 2009). These potentially complicating factors require
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a close examination of individual CBNRM programmes to
make sure that goals and outcomes are properly aligned with
all stakeholders’ expectations.

Here we look at spatial differences in livelihood activities
that suggest a need for a management approach that
recognizes variation within individual programmes and
how that variation affects different community members in
terms of the programme’s costs and benefits. We examine
local livelihoods in the CBNRM area known as Mashi
Conservancy, which borders the Kwando River in Nami-
bia’s East Caprivi region (Fig. 1). The Conservancy is
remote, economically undeveloped and has a wildlife pop-
ulation that is recovering from years of poaching. Its people
subsist primarily on rain-fed agriculture on sandy soils in
a semi-arid drought-prone environment.

CBNRM has brought potential for significant changes to
rural livelihoods in the Kwando region. Seeking to provide
incentives for local people to manage wildlife populations
better, it operates on the premise that if communities are
given sufficient authority and control over wildlife, the
benefits will outweigh the costs (Jones et al., 2002). One of
CBNRM’s goals is to improve the economic welfare of local
people by moving away from marginal forms of agriculture
and focusing on less extractive land uses that benefit from
the region’s biological resources (Walker, 1999). Commu-
nity conservation is seen as an insurance policy against
drought by spreading risk across more livelihood options
(Jones & Murphree, 2001).

The hunting and viewing of game animals in the wild
play an important economic role in southern Africa’s semi-
arid regions (Barnes, 1999, 2001; Humavindu & Barnes,
2003). For communal areas, linking wildlife systems to

tourism can generate wealth without the biological limits of
pastoral and ranching systems (Cumming, 1999). In 2000

nearly 25% of income from safari hunters in Namibia
accrued to the rural poor, making the industry important
for economic development. Barnes et al. (2002) reported
that Namibia’s conservancies are economically efficient and
have a high likelihood of being sustainable.

The Kwando River serves as an important wildlife
corridor for elephants Loxodonta africana and other game
species that migrate north from Botswana and to a lesser
extent south from Angola and Zambia. The land area
spanning Namibia’s Caprivi region, northern Botswana
and western Zimbabwe contains Africa’s largest population
of elephants and one of the largest stretches of known
elephant range on the continent (Skarpe et al., 2004; Blanc
et al., 2007). The total population is estimated at c. 180,000

elephants and appears to be growing at 5.4% annually (Blanc
et al., 2005). These elephants serve as a major draw for both
tourists and safari hunters. For conservancies such as Mashi
they represent huge earning potential but also pose a threat
to local crop production and other forms of livelihood.

Over the past 2 decades doubts have been raised about
CBNRM’s ability to achieve the dual objectives of biological
conservation and economic development (Hackel, 1998;
Agrawal & Gibson, 1999; Kiss, 2004). Previous studies have
found that CBNRM programmes have had difficulty
improving the livelihoods of local people whilst also
conserving wildlife (Murphree, 2004). In cases where
a CBNRM programme does distribute cash benefits to
households, some beneficiaries may then invest in land uses
that conflict with wildlife, such as field expansion and
additional livestock (Murombedzi, 1999).

FIG. 1 Villages in Mashi Conservancy,
showing the two distinct population areas:
one along the river on a graded road and
one inland along a rough track. The inset
shows the location of Mashi Conservancy
in Namibia.
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CBNRM proponents, however, believe that abandoning
efforts to combine conservation and poverty reduction
would be premature (Adams et al., 2004). At the local scale
different interests must be reconciled to succeed in
managing natural resources sustainably. This task is urgent
given that lands bordering protected areas experience
significantly higher levels of human population growth
than do other rural areas (Wittemyer et al., 2008). Although
CBNRM programmes have a mixed track record, many see
them as the only real option for successfully managing
natural resources (Torquebiau & Taylor, 2009).

Individual livelihood strategies are often complex and
dynamic, and CBNRM changes the structure of those
activities (Twyman, 1998). CBNRM shifts livelihood activ-
ities such as hunting from the individual sphere to the
communal sphere and thus alters the individual’s relation-
ship to the environment and its resources (Twyman, 2000).
Musumali et al. (2007) found that a majority of community
members in northern Botswana and Zambia reported
receiving no benefits from their CBNRM programmes at
the household level. Those communities had unfulfilled
expectations resulting from confusion over the role of
CBNRM institutions and the kinds of benefits that could
be expected from them.

These and other studies point to the need for a more
careful approach to CBNRM that accounts for livelihood
activities at the household level. To that end, we examine
data from 60 household livelihood surveys conducted in
June and July 2007 in Mashi Conservancy. It focuses on two
areas: one along the Kwando River and the other c. 20 km
inland. The Conservancy was officially gazetted in 2003. It is
bordered on two sides by national parks and has a growing
population of elephants and other wildlife (IRDNC, 2007).
This increase in wildlife has also brought an increase in crop
raiding. The combination of crop raiding, poor soils and
variable rainfall makes food security a serious concern,
especially for households closest to the river.

Study area

Mashi Conservancy has a population of c. 4,000 residents
living in . 100 villages (Fig. 1). The Conservancy’s two
population areas are distributed along two roads. The
riverside population is along a graded road that connects
to the Trans-Caprivi Highway c. 20 km to the north. The
highway serves as the major artery between the rest of
Namibia and Caprivi’s administrative capital and main
market, Katima Mulilo, c. 120 km to the east. The graded
road runs parallel to the Kwando River. Villages and
settlements are clustered on sandy soils along the road,
which is a throughway for tourists heading south to
neighbouring Mudumu National Park.

Mashi’s inland population is connected to the graded
road by a 20-km track through fields and bush. These

settlements are situated to the east on more fertile soils that
have a higher content of clay. The inland population is
more densely clustered than the riverside population and has
larger agricultural fields. Although inland villages appear to
be remote in relation to the riverside villages, they are
actually closer to the Trans-Caprivi Highway and Katima
Mulilo via tracks on the Conservancy’s eastern boundary.
The remainder of the Conservancy is largely unsettled and
consists of shrub, forest and grassland. Some cattle owners
from the inland area drive their herds through this area to
the Kwando River during the dry season for water.

Methods

This study relies primarily on a household livelihood survey
that collected information on demographics, household
size and structure, number and kinds of assets, income-
producing activities, subsistence activities, livestock owner-
ship, crop production, food security and human–wildlife
conflict. Local research assistants were employed to help
collect the information.

To achieve a random sample of Conservancy house-
holds we conducted a village and household census of the
entire Conservancy, with the exception of a handful of
villages in a distant section bordering the Trans-Caprivi
Highway. This census served as our sampling frame. In
each village the headman or his representative was asked
permission to include the name of the village, count the
number of households and take coordinates, with a global
positioning system (GPS), of its location. Only three
villages refused permission. The sampling frame comprised
103 villages, ranging in size from two households to . 50.

The riverside area had 63 villages with 517 households
and was divided into three village clusters. The inland area
had 40 villages with 444 households and was divided into
two clusters. Each village cluster was assigned a weight
based on its proportion of villages to the population area.
This weight determined the number of surveys to be
conducted within that cluster. Individual villages were
given equal weight regardless of size to avoid sampling
bias towards the largest villages.

Villages were selected through a random number gener-
ator, as were households within selected villages. Duplicate
selections of a village were allowed. Alternate villages and
alternate households were also randomly selected prior to
conducting the surveys. Households were identified by
number, counting clockwise from the left at the entrance
into the village. We conducted 60 surveys of randomly
selected households, 30 in each of the two population areas,
in June and July 2007. The survey (Appendix 1) comprised 53

questions that took c. 45 minutes to complete. Coordinates,
obtained with a GPS, were recorded for each survey.

A follow-up field survey (Appendix 2) was administered
to 10 of the 60 household survey respondents. These 10
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respondents were randomly selected, five each in the two
locations. We measured the distance from household to field
and the size of the field, with GPS tracking, and collected
information on plot characteristics, agricultural practices
and experiences with drought and wildlife conflict.

Results

A total of 60 respondents were interviewed (Table 1). The
majority were affiliated with two tribes: Mbukushu (47%)
and Mafwe (43%). Households affiliated with the two tribes
are evenly distributed among the two main population
areas. Nearly all respondents grew crops in 2007, primarily
maize, sorghum, melons and millet (Table 2). Farmers
practice rain-fed agriculture with little fertilizer use. Only
two respondents who farmed in 2007 (3%) reported using
commercial fertilizer. Only five farmers, all from the inland
area, reported using cattle manure.

Household livelihood activities differed significantly
between riverside and inland populations by number and
type. Riverside households reported a mean of 6.9 liveli-
hood activities during the previous 12 months whereas
inland households reported a mean of 4.7 livelihood
activities (Mann-Whitney U test, z 5 -4.76, P , 0.01). The
kind of activities reported by riverside households reflects
their proximity to wetland resources and tourism activities
(Fig. 2). Inland households reported more cattle and more
income. More than half of inland households surveyed
(57%) reported owning cattle, with a mean of 15.9 head of
cattle per household, whereas 27% of riverside households
reported owning cattle, with a mean of 2.5 head of cattle per
household.

Inland households reported significantly higher levels of
income. Median annual income for riverside households
was USD 89 (NAD 625). Median annual income for inland
households was USD 634 (NAD 4,440, equal to the annual
government pension per individual). This difference in
median incomes is significant (Mann–Whitney U test,
z 5 1.74, P , 0.05).

Inland households had greater food security than
riverside households. Respondents were asked whether
the household had grown enough food to feed the family

for each of 5 years from 2003 to 2007. Replies for 2007 were
overwhelmingly negative in both riverside and inland
populations (0 and 7%, respectively), indicating drought
in that year. Three of the previous 4 years showed
significant differences between the two main population
areas (Table 3). The majority of inland households reported
growing enough food for their families in each of the
previous 4 years. Riverside households, on the other hand,
reported growing enough food for their families less than
half the time in all years.

In addition to drought, crop raiding by wildlife also
poses a threat to food security. Respondents in both areas
expressed concerns about increasing wildlife numbers and
increased incidents of crop raiding. Ninety-five percent of
households growing crops in 2007 reported crop raiding by
wildlife. More than 75% of households in both areas
reported crop raiding by elephants (Fig. 3).

There were also differences between riverside and inland
households in number of crops grown, years of field
ownership, distance to field and size of field (Table 4).
Riverside households grew significantly fewer crops. Nearly
all households in both locations grew maize (87% riverside
and 93% inland) but fewer riverside households grew millet,
a drought-resistant crop, than did inland households (23 vs
40%). Years of field ownership was significantly lower in
riverside than inland households. Riverside households
were significantly closer to their fields, and mean field size
significantly smaller, than inland households.

TABLE 1 Demographic information for the 60 household
respondents, 30 along the Kwando River and 30 c. 20 km
inland (Fig. 1).

Household characteristics River Inland All

Mean age (years) 40.1 49.9 45
Mean years of education 4.8 2.1 3.5
Mean no. of household members 4.0 3.8 3.9
Mean no. of children under age 15 1.7 1.2 1.5
% Conservancy membership 57 30 43
% married 60 70 65

TABLE 2 Percentage of households growing crops in 2007, 30

along the Kwando River and 30 c. 20 km inland (Fig. 1).

Crop River (%) Inland (%) All (%)

Maize 87 93 90
Sorghum 47 53 50
Melons 33 50 42
Millet 23 57 40
Beans 23 43 33
Pumpkins 17 33 25

FIG. 2 Percentage of Mashi Conservancy households along the
river and inland (Fig. 1) engaging in livelihood activities such as
the collection of plant species for construction materials.
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In total 43% of survey respondents claimed to have
registered as a member of the Conservancy. Membership rates
were significantly higher for riverside than inland households
(57 vs 30%; two proportions v2 test, t 5 4.34, P , 0.05).

Discussion

Differences between the two areas show that households
located along the river interact in fundamentally different
ways with their environment compared to households located
inland. Each population exhibits a distinct set of livelihood
activities and is likely to respond differently to stressors and
shocks, such as drought, flooding, human–wildlife conflict
and competition for land brought on by population growth.
The inland population shows a reliance on government
pensions and cash crops, suggesting stability through con-
nections with government agencies and regional markets.
The riverside population, however, relies on a broader range
of livelihood activities based on resource extraction.

The more diverse set of livelihood activities for riverside
households provides a buffer from environmental shocks

and reflects the need for a greater range of activities given
the poor soils. It also suggests that the riverside population
is better positioned to take advantage of the economic
benefits from tourism along the river and in the national
parks, such as employment opportunities and demand for
firewood, thatching grass and river reeds. However, pop-
ulation growth along the river could exceed economic
opportunities provided by tourism, placing greater pressure
on existing natural resources. An increase in tourism-
related demand for construction materials and firewood
could also lead to unsustainable resource extraction in
certain areas.

Results regarding food security raise questions about the
strategies households use to survive in years without
adequate harvests. Achieving food security seems especially
difficult along the riverside, where both crop production
and income are lower. This shortfall could be overcome
through a combination of in-kind payments, assistance
from relatives, greater reliance on veldt products, fishing
and illegal hunting. These kinds of responses in years with
low crop production can have a major impact on land and
resource use.

Across Mashi Conservancy increased crop raiding by
wildlife must also be considered. Caprivi residents perceive
that human–wildlife conflicts, mostly in the form of crop
raiding, have increased since CBNRM began (Mulonga et al.,
2003). According to Mulonga et al. (2003) elephants are
responsible for 75% of reported crop damage in Caprivi, a
finding that is consistent with reports from survey respond-
ents in this study. Human–wildlife conflicts deepen poverty
by reducing both food supplies and options for earning cash.
The problem worsens as wildlife becomes habituated to deter-
rent strategies such as drum beating and fire (O’Connell-
Rodwell et al., 2000). Survey respondents confirmed this,
reporting that elephants have become aggressive towards
farmers who try to keep them out of fields.

Inland household survey respondents spoke of the
presence of elephants in places where none had been found
in previous years, suggesting that crop-raiding pressures
are increasing for the inland population. This could pose
a serious problem because the interior lacks the diversity of
resources found along the river. However, people in the
interior appear to have more cash and assets, indicating
economic linkages that provide resilience in the face of
declining harvests from crop raids and drought.

As conservancies succeed at managing for wildlife they
must contend with the increase in conflicts between wildlife
and humans, especially crop raiding by elephants (Osborn &
Parker, 2003). Most methods to reduce such conflicts
have proven to be either too expensive or ineffective, and
integrated management solutions are required that involve
local farmers using low-tech solutions such as buffer zones
of unpalatable crops and cowbells attached to string fences
(Osborn & Parker, 2003). Only 4 years old at the time of

TABLE 3 Proportion tests for food security (riverside community
vs inland community; Fig. 1) based on responses to whether
surveyed households grew enough food to feed the family in that
year.

Year Riverside (%) Inland (%) Test statistic P

2007 0 7 2.07 0.15
2006 40 87 14.07 0.00
2005 33 63 5.41 0.02
2004 25 55 5.39 0.02
2003 46 55 0.44 0.51

FIG. 3 Percentage of Mashi Conservancy households along the
river and inland (Fig. 1) reporting crop raiding. The most
commonly reported species are elephant Loxodonta africana,
hippo Hippopotamus amphibius, wild pig Phacochoerus africa-
nus, porcupine Hystrix africaeaustralis, baboon Papio ursinus,
kudu Tragelaphus strepsiceros and reedbuck Redunca
arundinum.
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our survey, Mashi Conservancy had yet to develop an
institutionalized approach to reducing these conflicts.

The differences between riverside and inland households
point to different human–environment interactions with
different consequences for each location. Riverside house-
holds occupy fields for fewer years than do inland house-
holds and have smaller fields closer to their villages. This
suggests a quick turnover of land used for crop production
as nutrients in the soil are exhausted. This practice could
result in negative effects such as bush encroachment as
fields are abandoned. At lower human population levels
this strategy could prove effective in dealing with infertile
soils but at higher population levels it could mean that land
is exhausted more quickly.

If efforts by the Conservancy to strengthen community
benefits from wildlife are successful, riverside populations
may turn away from crop production to focus on economic
opportunities from tourism and safari hunting. This could
also attract population growth and a larger presence of
cattle as personal wealth increases, adding to existing
pressures on land use.

Inland households have larger agricultural fields further
from the village that they have owned for a longer time.
This suggests these fields are sufficiently productive to
outweigh the additional costs of travel time and effort to
plough, plant, guard and harvest. The higher number of
crops grown in inland fields reinforces the finding that cash

crops are a viable livelihood activity there. However, the
combination of increased crop raiding by wildlife and
human population pressures could change that.

The difference in rates of Conservancy membership
between the two locations is consistent with these agricul-
tural differences. Inland farmers stand to lose more from
crop raiding than they gain from the Conservancy. River-
side households, on the other hand, gain from a number of
opportunities created by tourism and safari hunting.

The establishment of the Conservancy signals a potential
shift from a subsistence-based agricultural system to
a wildlife-based economy. For some households this shift
represents a boost in income. Conservancy and tourism
jobs on average pay better than all other reported income
with the exception of pensions. The Conservancy is also
likely to bring other benefits that are difficult to measure at
the household level, such as an increase in development
projects. However, Mashi Conservancy comprises two
populations with distinct combinations of livelihood activ-
ities, and these differences must be taken into account by
Conservancy management (Table 5).

Small-scale community-based conservation programmes
could ultimately prove to be important for poverty alleviation
(Sanderson & Redford, 2003) and a reduction in poverty
should help alleviate adverse effects on the environment from
livelihood pressures (Kgathi et al., 2006). But even in cases
where tourism and safari hunting provide sufficient incomes

TABLE 4 Mann–Whitney U test for differences in agricultural practices by riverside and inland households (Fig. 1). The first two items
were asked of all household survey respondents. The last two items were measured during follow-up surveys with selected households.

Variable Riverside mean – SE Inland mean – SE Z value P

No. of crops grown (n 5 60) 2.5 – 0.25 3.5 – 0.34 -2.22 0.01
Years owned field (n 5 60) 5.2 – 0.84 9.4 – 1.39 2.35 0.01
Distance to field, km (n 5 10) 0.5 – 0.24 3.2 – 0.32 -2.51 0.01
Field area, ha (n 5 10) 2.5 – 0.54 5.3 – 1.03 -1.99 0.04

TABLE 5 Summary of key findings for riverside and inland communities (Fig. 1) and management implications.

Variable Riverside Inland Implications

% Conservancy membership 57 30 Conservancy support is strongest along the riverside, where people
stand to gain most from a wildlife-based economy

Average number of livelihood
activities

6.9 4.7 Livelihood activities are more diverse along river & rely more on
area’s natural resources

% owning plough 13 67 Inland households are generally wealthier than riverside households &
are better equipped for crop production% owning cattle 27 50

% food secure in 2006 40 87 Inland households are better able to grow enough food for their
families, a situation that could be threatened by increasing wildlife
numbers. Poorer soils in riverside areas indicate need to find
alternative means of earning livelihoods.

% food secure in 2005 33 63
% food secure in 2004 25 55

% crop raiding by elephants 79 76 Both areas reported an increase in crop raiding by wildlife. Distance
from river does not appear to reduce threat of crop raiding by
elephants.

% crop raiding by any wildlife 97 93
% increase in crop raiding 96 93
% growing maize 87 93 Maize, a potential cash crop, is popular in both areas despite its

sensitivity to drought. Millet, which is drought resistant, was planted
more frequently inland.

% growing millet 23 57
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for survival, households are likely to continue investing time
and effort in diverse livelihood activities for protection against
the risk of job loss. Cattle raising in particular is often seen as
insurance against unemployment (Berzborn, 2007), as cattle
can be used to plough, and provide manure for fertilizer, and
meat and milk (Barrett, 1991). An increase in cattle pro-
duction would decrease the amount of land used for wildlife
and probably increase the risk of human–wildlife conflicts.

Adams & Hulme (2001) asked how trade-offs between
biodiversity conservation and local livelihoods should be
negotiated among the diverse objectives of different stake-
holders. One answer is that CBNRM’s benefits at the
household level need to be strong enough to keep local people
from seeking economic alternatives and land-use options that
damage conservation (Hackel, 1998; Du Toit, 2002).

Conservancies have emerged as an institutional presence
that must interact with government, traditional authorities
and customary livelihood practices. Relevant socio-ecological
information and decision support tools improve the chances
of success for community-based conservation programmes in
managing wildlife sustainably (Du Toit, 2002). Lambin et al.
(2001) observed that changes in economic conditions medi-
ated by institutional factors are the main drivers of land-use
change. Understanding how people within a conservancy
make their livelihoods is a first step towards understanding
how the conservancy could shape future livelihood strategies
and land-use decisions.

CBNRM takes place on a case-by-case basis. Human
population pressures, levels of resource extraction and the
extent to which an ecosystem can be expected to provide
resources must all be considered in making management
decisions (Fortmann et al., 2001). At the local level re-
liability is the primary concern. Everything hinges on the
success or failure of a household’s livelihood activities, and
these activities in large part are determined by factors
beyond the household’s control. CBNRM programmes
must take this into account. Many households perceive
the conservancy’s actions to directly or indirectly threaten
their livelihoods and limit the household’s options for
responding to threats such as crop raiding. A management
approach that seeks to address variation in livelihood
systems within a CBNRM programme’s boundaries could
help solve these problems by more closely aligning pro-
gramme goals with livelihood needs at the household level.
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