
Do farmers support cheetah Acinonyx jubatus
conservation in Botswana despite livestock
depredation?
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Abstract In Botswana a large cheetah population, with
higher densities outside than inside protected areas, in-
creases the potential of conflict with farmers because of
livestock depredation. However, information on the extent
of livestock depredation by cheetah and farmers’ percep-
tions of this has been lacking. We interviewed 123 farmers
in Ghanzi District, Botswana, to assess problems caused by
cheetah depredation of livestock and farmers’ attitudes
towards cheetah conservation beyond protected areas.
Despite livestock losses, farmers generally supported efforts
to conserve cheetah, with support increasing with level of
education. However, farmers felt that cheetah should not
be conserved within farming areas. Land-use practice and
culture related to land use played a major role in de-
termining the level of farmers’ support for cheetah con-
servation beyond protected areas: high on private farms,
moderate in wildlife management areas, and low on
communal lands. Underreporting by farmers led to un-
derestimation by the Department of Wildlife and National
Parks of the extent and nature of cheetah conflict with
farmers. This study suggests that education and active
involvement of farmers in planning and decision-making
concerning cheetah management would enhance farmers’
positive perception of cheetah conservation beyond pro-
tected areas.

Keywords Acinonyx jubatus, Botswana, cheetah, coexistence,
farmers, Ghanzi District, human-wildlife conflict, livestock
losses.

This paper contains supplementary material that can be
found online at http://journals.cambridge.org

Introduction

The cheetah Acinonyx jubatus is categorized as Vulner-
able on the IUCN Red List (IUCN, 2007), with an

estimated declining world population of , 10,000 mature
individuals and , 1,000 per subpopulation. Cheetahs oc-

cupy a wide range of habitats from open savannah to dense
woodland habitats (Purchase & du Toit, 2000; Broomhall
et al., 2003; Durant et al., 2004), with occurrence generally
positively influenced by density of its main prey (Broomhall
et al., 2003) and negatively by the distribution of lions
Panthera leo (Laurenson, 1994; Durant, 1998; Durant et al.,
2004). The cheetah’s main prey are small to medium size
antelopes, mainly impala Aepyceros melampus and spring-
bok Antidorcas marsupialis, as well as young of large
antelopes (Purchase & du Toit, 2000; Broomhall et al.,
2003; Marker et al., 2003d) and sheep and goats (Marker-
Kraus et al., 1996; Marker et al., 2003d; Patterson et al.,
2004).

The possible causes of low cheetah numbers are loss of
habitat to agriculture and human development, poaching of
both cheetah and their prey species (Mills, 1991; Caro &
Durant, 1995) and persecution by farmers in defence of
livestock (Mills, 1991; Marker et al., 2003a,b). Another lim-
iting factor is cub mortality from sympatric predators such
as lions (Laurenson, 1994; Durant, 1998; Kelly & Durant,
2000; Durant et al., 2004).

Cheetah home ranges can exceed 1,500 km2 (Marker,
2002), and such large spatial requirements mean that many
protected areas are too small to provide functional ecosys-
tems for cheetahs (Witmer et al., 1995; Purchase & du Toit,
2000). Thus, areas beyond protected areas are vital for their
persistence. Botswana’s cheetah population is estimated to
be 1,000–1,500 individuals (i.e. c. 10% of the total African
population), with higher populations outside protected
areas, particularly on the freehold farms in Ghanzi District
(Marker, 2000). These cheetahs outside protected areas are
often in conflict with farmers.

In Botswana the Department of Wildlife and National
Parks is responsible for the compensation scheme for
livestock depredation by wild animals. In 1997 the Depart-
ment’s compensation scheme excluded livestock losses to
cheetah and other species that were not listed as ‘dangerous’
in the Botswana Wildlife Conservation and National Parks
Act No. 28 of 1992 (Botswana Government Gazette, 1996).
Because many were killed by farmers, the killing of cheetah
was prohibited in 2000 (Botswana Government Gazette,
2000). The exclusion of depredation by cheetah from
compensation and the ban on killing of problem cheetah
may have contributed to low tolerance by farmers.

The aim of this study was to explore alternative ways to
facilitate cheetah management outside protected areas by
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documenting the problem of livestock depredation by
cheetah and the perception of farmers towards cheetah
conservation. Specifically we address the following ques-
tions: (1) What is the level of conflict between farmers and
cheetah? (2) Do farmers support cheetah conservation
beyond the boundaries of protected areas? (3) What are
the management implications of compensating for live-
stock losses caused by cheetah?

Study area

The study was conducted in the 117,910 km2 Ghanzi District,
south-west Botswana, which is part of the Kalahari eco-
system (Fig. 1). The area is hot and dry with temperatures
of -5–43�C, and a mean total annual rainfall of 400 mm,
which falls between October and April (Thomas, 2002).
Common herbivore species include ungulates such as
eland Taurotragus oryx, blue wildebeest Connochaetes
taurinus, gemsbok Oryx gazella and springbok. Predators
include lion, leopard Panthera pardus, cheetah, wild dog
Lycaon pictus, spotted hyaena Crocuta crocuta, brown
hyaena Hyaena brunnea and black-backed jackal Canis
mesomelas.

The human population of Ghanzi District is c. 34,000,
. 66% of whom live in Ghanzi town and the main villages
on the communal lands, and the rest in Central Kalahari
Game Reserve, wildlife management areas, and freehold
farms. The communal land makes up 16% of the District,
private freehold farms 18%, wildlife management areas 14%,
and Central Kalahari Game Reserve 44% (DLUPU, 1995;
Fig. 1). The wildlife management areas are multiple-use
areas that combine wildlife conservation with economic
ventures for rural communities (GoB, 1992). Currently the
wildlife management areas in the district are either in the
process of, or already are, being utilized by local commu-
nities for nature conservation and income generation
(DWNP, 2004). Eight local communities, mostly of the
Basarwa or San people, in the wildlife management areas

have each been allocated 20 3 20 km of land for farming
and small-scale industrial projects (DLUPU, 1995; Twyman,
2002). The remaining part of the district is composed of
c. 200 freehold farms and communal land. Most of the
freehold farms are fenced and pastoral, with cattle and game
farming the main activities. Farmers on communal land
keep both cattle and small stock on open ranges (DLUPU,
1995).

Methods

We reviewed records of predator problems reported to the
Department of Wildlife and National Parks offices in
Ghanzi during 1995–2005. We interviewed 123 farmers
between June and October 2005 using a questionnaire
(Appendix) to determine their perceptions of cheetah
conservation outside protected areas. The questionnaire
had both open-ended and closed questions. Land-use zones
were used to categorize the respondents: private farms,
communal lands, and wildlife management areas. Farmers
in each zone were selected randomly according to house-
hold, cattle post, or farm. Information on tribe, employ-
ment, educational background, and number and type of
livestock owned was also collected. The tribes interviewed
were Bakgalagadi, Baherero, Basarwa and others (including
ethnic groups not indigenous to the area). The following
information was collected from farmers: ranking of prob-
lem predators, previous livestock losses to cheetah, distinc-
tion between kills by cheetah and other predators, proper
identification or description of cheetah and their tracks and
sightings, preventative methods used to alleviate livestock
losses caused by cheetah, and external assistance needed
from other organizations. Farmers were finally asked if they
would support cheetah conservation.

To determine whether all livestock losses reported by
farmers to have been caused by cheetahs in 2005 had been
recorded, we made random follow-ups of farmers in
January 2006 to determine if they had reported their losses

FIG. 1 The four land-use zones in Ghanzi
District, Botswana.
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and contacted the Department of Wildlife and National
Parks.

Responses from the open-ended questions were grouped
or summarized according to their similarities. These in-
clude livestock numbers, identification of cheetah and their
kills, reasons for not reporting livestock kills by cheetah, the
value of the cheetah to farmers, and their reason for
supporting or not supporting cheetah conservation. Mul-
tiple binary logistic regression was used to determine the
relationship between farmers’ perception towards cheetah
conservation and farmers’ educational background, age,
tribe, land use, form of employment, type of livestock
owned, and distances from the protected areas. Other
analyses were performed using standard parametric statis-
tical tests. Minitab v. 14.0 was used for all statistical
analyses.

Results

Level of conflict between farmers and cheetah

Most cheetah sightings by farmers occurred on private
farms (51%), followed by communal lands (35%) and
wildlife management areas (14%; v2 5 14.42, P 5 0.001).
Thirty-five percent of farmers lost livestock to cheetah
annually, and farms with game most often lost livestock
(v2 5 35.08, P , 0.001). Calves, goats, small game and
sheep were the main prey taken by cheetah. The leopard
was ranked as the most frequent livestock predator and the
cheetah fourth (Fig. 2). Sixty percent of the farmers who
ranked cheetah among the top two problematic predators
were private farmers. The data from the Department of
Wildlife and National Parks also ranked the leopard as the
most frequent livestock predator, followed by wild dog,
lion, jackal and cheetah (Fig. 3).

Thirty-nine percent of the farmers who reported live-
stock losses to cheetah did not know when the depredation
had taken place. Forty-one percent of the farmers reported

that it occurred during the day, 15% at night, and 5% either
during the day or night. Thirty-eight percent of the
respondents kraaled (a predator proof fence or thorned
bush enclosure) both cattle and small stock at night, 45%
kraaled cattle during the day and small stock at night, and
16% never kraaled. Two-thirds (67%) of the farmers had
neither guard dogs nor human herders, 21% had guard
dogs, 7% had human herders and 4% had both human
herders and guarding dogs. Only 3% of the farmers
reported that losses occurred while dogs guarded livestock.
However, 20% of the farmers reported losses of game
animals that could not be guarded with dogs.

Farmers’ views of cheetah conservation

Most farmers (76%) supported efforts to conserve cheetah,
17% did not and 7% were neutral. Of the variables analysed,
only educational background was significantly, and posi-
tively, related to the farmer’s support of cheetah conserva-
tion in general (G 5 15.83, df 5 2, P , 0.001; Fig. 4). At all
education levels the majority of farmers supported cheetah
conservation. Farmers with an educational background
above primary level were more supportive than those with
only primary education (P 5 0.02), and those who never
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FIG. 2 Percentage of farmers (n 5 123) ranking mammalian
predators as problematic or non-problematic on their farms in
Ghanzi District (Fig. 1).
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FIG. 3 Total number of livestock depredations by large predator
species reported to the Department of Wildlife and National
Parks during 1995–2005 in Ghanzi District (Fig. 1).
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FIG. 4 Relationship between education level and farmers’
support for cheetah conservation in Ghanzi District (Fig. 1).
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went to school (P 5 0.005), but there was no difference in
support between farmers with primary education and those
with a lower educational background (P 5 0.49). Although
land-use type had no significant effect on the farmers’
perception of cheetah conservation (P 5 0.07), farmers’
support tended to increase from communal to private
farmers, and all farmers with game (19.5%) supported
cheetah conservation (Fig. 5). When specifically asked
about conservation beyond protected areas, the proportion
of farmers supporting cheetah conservation decreased from
76 to 47% and those who were negative increased from 17 to
41% (Fig. 5). Only land-use type and tribe had significant
effects on farmers’ perceptions of cheetah conservation
beyond protected areas (P , 0.001). Private farmers’ sup-
port for cheetah conservation outside protected areas was
similar to that of farmers in wildlife management areas
(P 5 0.23), and significantly higher than those on commu-
nal lands (P 5 0.03). The support of farmers in wildlife
management areas was not significantly different from that
of communal land farmers (P 5 0.57; Fig. 6). The Baherero
and Bakgalagadi were negative towards cheetah conserva-
tion beyond protected areas, whereas the Basarwa and
others (mainly non-indigenous farmers) were positive.
However, the difference between the Basarwa and the
Bakgalagadi was not significant (P 5 0.26). Although there
was no significant relationship (P . 0.05) between the type
of livestock owned and farmers’ perceptions, 79% of farm-
ers who had game on their farms supported cheetah
conservation beyond protected areas, compared with 39%
for farmers without game.

Almost all respondents who generally did not support
cheetah conservation claimed that it kills or is a threat to
livestock. Although 67% of the farmers who were not
supportive did not report any previous loss to cheetah,
34% of those who had experienced previous loss were,
nevertheless, supportive of cheetah conservation. Most of
the farmers who supported cheetah conservation reasoned
that the cheetah is valuable for tourism and that it is one of

the less problematic or dangerous predators of those found
in the area.

Management implications of compensation

A total of 71 cases of depredations by cheetah were reported
to the Department of Wildlife and National Parks during
1995–2005 (Fig. 7). More cases of cheetah depredations were
reported when compensation was given (1995, 1996 and
2005) than when compensation was not given (1997–2004;
t 5 3.95, df 5 9, P , 0.01). Sixty-five percent of the farmers
who had lost livestock to cheetah did not report some or all
the cases because there was no compensation (23%), the
Parks’ offices were too far away (18%), the depredation
evidence was damaged (36%), or the losses were negligible
(23%).

Discussion

The cheetah was ranked as the fourth most problematic
predator in Ghanzi District. One-third of the farmers
reported losing livestock to cheetah each year, and 10% of
the farmers considered cheetah to be an economic threat to
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FIG. 5 Comparison of the proportion of farmers supporting
cheetah conservation in general and cheetah conservation
beyond protected areas in relation to the farmers’ land use in
Ghanzi District (Fig. 1).
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farmers’ support for cheetah conservation outside protected
areas. Some tribes were not represented in all areas.
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Ghanzi District (Fig. 1) reported to the Department of Wildlife
and National Parks during 1995–2005. Compensation was given
in 1995, 1996 and 2005.
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their farms. Studies in Namibia have shown that the
cheetah is not a regular livestock predator (Marker et al.,
2003c). Most cheetah sightings in Ghanzi were reported on
private farms. This may support the speculation that
private farmers in Ghanzi District face high conflict with
cheetah. Furthermore, farmers with game lost more live-
stock than those without game. This is consistent with the
finding by Marker et al. (2003c) that game farms experience
more cheetah problems because cheetah are attracted to
game as their natural prey. The higher number of cheetah
sightings in communal lands than in wildlife management
areas may not necessarily mean there are more cheetah
there. The sightings of cheetah in wildlife management
areas were concentrated within the farming areas, which
represent , 30% of the areas, whereas sightings by com-
munal land farmers were almost evenly distributed over the
area.

Seventy-six percent of farmers supported cheetah con-
servation in general but the support decreased to 50%
beyond protected areas. This suggests that many farmers
support cheetah conservation only in areas where the
species will not come into conflict with their farming
interests. Better educated farmers were more positive
towards cheetah conservation, and awareness of the values
of conservation usually increases with education (Williams
et al., 2002; Ericsson & Heberlein, 2003). However, when
considering cheetah conservation beyond protected areas,
education did not have a significant influence on support
but land-use type did. Farmers in both wildlife manage-
ment areas and private farms were relatively more sup-
portive. Community-based natural resource management
programmes are practised in the wildlife management areas
(Twyman, 2000; DWNP, 2004) and more private farmers
are venturing into game farming and tourism-oriented
projects such as lodges (NCSA, 1998). These farmers are
therefore expected to have more appreciation of the value
of cheetah for tourism.

The farmers’ tribe was also significant in influencing
support for cheetah conservation beyond the protected
areas. The Baherero and Bakgalagadi were more negative
than the Basarwa and others. However, the tribes’ distri-
bution in relation to land-use types was not random, such
that the effect of tribe could not be clearly separated from
that of land-use type. The Basarwa are the dominant tribe
in wildlife management areas, the Bakgalagadi in commu-
nal lands, and the Baherero in both private farms and
communal lands. Other tribes and groups dominated on
private farms. The Basarwa are traditionally hunters and
gatherers, and own relatively few livestock compared to
other tribes. This may explain why they have less conflict
with predators. The Bakgalagadi and the Baherero are
neither directly involved in game farming nor in commu-
nity-based natural resource management, and are mostly
cattle and small-stock farmers.

Private farmers were more positive than other farmers,
even though a higher proportion of them had lost livestock
to cheetah and they observed the most cheetah. Therefore,
there was no evident link between the level of livestock
depredation attributed to cheetah and support for cheetah
conservation. Other studies also have found that previous
negative experiences with wildlife may not necessarily
influence farmers’ support for its conservation (Hill, 1998;
Conforti & de Azevedo, 2003).

Farmers with game on their farms were more supportive
of cheetah conservation than farmers without game, despite
the fact that game losses to predators were not compen-
sated, indicating that game farming can be an important
land-use practice. However, the fact that game farmers
cannot be compensated for the game killed by cheetah and
that they suggested cheetah should be restricted to pro-
tected areas or that safari hunting should be allowed to
control cheetah numbers, may be a potential threat to the
future of cheetah in these areas. Marker-Kraus et al. (1996)
reported that the killing of cheetah for the protection of
game and livestock was a major threat to the species’
survival in Namibia.

The number of reports received by the Department of
Wildlife and National Parks about livestock depredation by
cheetah was higher during the compensation period than at
other times. Farmers considered that there was no reason to
report losses when there was no compensation, the Depart-
ment’s offices were far, or that proof that depredation had
occurred was often not satisfactory to convince the author-
ities. This was also supported by the finding that the jackal
was rated as the second most important predator by
farmers, which was not consistent with the Department’s
database. Paying compensation could help the government
to understand better the extent of depredation by cheetah.
Parry & Campbell (1992) and Jackson et al. (2008)
advocated providing adequate compensation schemes in
Botswana to reduce human-wildlife conflicts. However,
the literature suggests that compensation schemes, al-
though popular and meant to increase tolerance for losses
(Naughton-Treves et al., 2003; Breitenmoser et al., 2005),
seem to be ineffective in reducing conflicts or increasing
the level of tolerance (Wagner et al., 1997; Ciucci & Boitani,
1998; Naughton-Treves et al., 2003; Swenson & Andrén,
2005). It is also easy for governments to become trapped
into compensation schemes indefinitely (Wagner et al.,
1997). Therefore, although an expanded compensation pro-
gramme would give more accurate information on losses
to cheetah, it is important that the government weigh the
costs and benefits of such an action carefully (Jackson et al.,
2008) to determine whether the information is worth the
long-term cost.

In summary, the cheetah is reported to cause substantial
livestock losses, although is is not the major livestock
predator in Ghanzi District. Despite problems caused by
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cheetah, farmers were generally supportive of cheetah
conservation. However, some farmers want them to be
contained within protected areas. Compensation helps
managers understand the extent and nature of the conflict
between farmers and cheetah. Education about livestock
depredation by other predators, mitigation measures, and
involvement of farmers through a participatory approach
to planning and decision-making about predator manage-
ment could enhance the farmers’ sense of conservation
responsibility and improve farmers’ attitudes towards
cheetah conservation beyond protected areas. Currently
the Western Kgalagadi Corridor Conservation Project of
Conservation International is trying to promote connectiv-
ity between Kgalagadi Transfrontier Park and Central
Kalahari Game Reserve. This project, which also involves
NGOs such as Cheetah Conservation Botswana, has a
human-wildlife conflict component in which threats to
predators such as cheetah and wild dogs are addressed.
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