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a b s t r a c t
Our objective was to assess the status of the large native rangeland mammals in the eastern and southern African
countries focusing on conservation strategies that will beneﬁt the animals, their rangeland habitats, and the people who live in this region. Eastern and southern African rangelands are renowned for supporting a globally
unique diversity and abundance of large mammals. This wildlife legacy is threatened by changing demographics,
increased poaching, habitat fragmentation, and global warming, but there are reasons for optimism. After sharp
declines from 1970 to 1990 across Africa, wildlife populations in some countries have subsequently increased due
to incentives involving sport hunting and ecotourism. National parks and protected areas, which have been critically important in maintaining African wildlife populations, are being increased and better protected. Over the
past 50 years, the number of parks has been doubled and the areas of several parks have been expanded. The
major problem is that no more than 20% of the national parks and reserves set aside for wildlife are adequately
protected from poaching. The southern African countries where wildlife has recently thrived have robust hunting
and ecotourism programs, which economically beneﬁt private landowners. Considerable research shows rural
communities dependent on rangelands can be incentivized to participate in large mammal conservation programs if they can economically beneﬁt from wildlife tourism, sport hunting, and the legal sale of animal byproducts. Community-based wildlife conservation programs can be economically and ecologically effective in
sustaining and enhancing African wildlife biodiversity, including rhinos, elephants, and lions. Low-input ranching
wild ungulates for meat and hunting may be an economically viable alternative to traditional range livestock production systems in some areas. However, in many situations, common-use grazing of livestock and wildlife will
give the most efﬁcient use of rangeland forages and landscapes while diversifying income and lowering risk.
© 2017 The Society for Range Management. Published by Elsevier Inc. All rights reserved.

Introduction
The countries of eastern and southern Africa are renowned for their
diversity and abundance of wildlife, especially hoofed mammals, and
large carnivores. Over the past 50 years, major changes have occurred
in the status of wildlife populations in this region. The eastern (Kenya,
Tanzania, Uganda) and southern African countries included here (Republic of South Africa—hereafter referred to as RSA, Botswana, Zambia,
Zimbabwe, Namibia, Mozambique) are especially famous for the “big
ﬁve” game animals (elephant [Loxodonta africana]; two species of rhinoceros, black [Diceros bicornis] and white [Ceratotherium simum]; leopard [Panthera pardus], lion [Panthera leo], and Cape buffalo [Syncerus
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caffer]). Several studies have recently become available on the status
and conservation of wildlife, as well as the intricate relationships of people, wildlife, and rangelands in the eastern and southern African countries. However, articles reviewing this information are lacking. Our
primary objectives are to assess the status of eastern and southern
African wildlife populations and their rangeland habitats, focusing on
the large mammals (especially the big ﬁve); discuss the importance of
game parks and reserves; examine the roles of ecotourism and sport
hunting in African wildlife conservation; and discuss management policies and strategies that can be implemented to conserve eastern and
southern Africa’s wildlife legacy and rangelands while also beneﬁtting
local ethnic communities. Our secondary objective is to identify important literature regarding wildlife conservation on rangelands in eastern
and southern Africa.
Historical Perspective
For hundreds of years before the 1800s, the peoples of eastern and
southern Africa were primarily pastoralists who herded cattle in
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coexistence with wildlife. A somewhat harmonious balance existed, but
it was disrupted when Europeans began to settle in the region in the
early 1800s (Pearce, 2010). The key event changing this balance was
rinderpest, a deadly cattle virus brought to the Horn of Africa in 1887
by an Italian expeditionary force with infected cattle from Asia. Rinderpest spread quickly from Eritrea to Ethiopia and then to other parts of
Africa, killing cattle and hoofed wild animals in immense numbers
(Normile, 2008; Pearce, 2010). Indirectly, it also devastated human populations because their livelihoods heavily depended on meat and milk
from their cattle, which were also used as draft animals (Phoofolo,
1993; Pearce, 2010). Roughly between one third and two thirds of the
people in eastern Africa died from a combination of rinderpest and
drought in the early 1890s (Phoofolo, 1993; Pearce, 2010). Wildlife populations recovered much more quickly than human populations in the
period following the rinderpest epidemic. The high wildlife abundance,
but low human population that occurred in eastern and southern Africa
in the early 1900s, was a historical aberration caused by rinderpest. The
rinderpest epidemic was an important factor in the rapid colonization of
eastern and southern Africa, as well as in the limited resistance from
most ethnic societies. The tsetse ﬂy, which carries a virus (trypanosomiasis) causing sleeping sickness among cattle and humans, was positively
impacted by habitat changes that occurred in response to the decimation of livestock herds by rinderpest (Pearce, 2010). This further delayed
recovery of human populations and livestock numbers after the rinderpest epidemic subsided, but wild animals beneﬁtted because they have
some immunity to trypanosomiasis. During the latter half of the 20th
century, rinderpest across Africa was gradually brought under control
through cattle vaccination programs with the last major African outbreak in the 1982 − 1984 period (Spinage, 2003; United Nations,
2015). The United Nations Food and Agriculture Organization declared
rinderpest formally eradicated worldwide in 2011 (McNeil, 2011). We
refer readers to Sinclair and Arcese (1995), du Toit (2003), Collins and
Burns (2007), Carruthers (2008), Reid (2012), and Sinclair et al.
(2015) for detailed discussions of the history of human and wildlife interactions in the eastern and southern African region. Rinderpest, tsetse
ﬂies, and other disease impacts on African wildlife, livestock, and
human populations are discussed by Osofsky (2005), Matthiessen and
Douthwaite (2009), and Pearce (2010).
Colonial Settlement Period
Ivory, precious metals, gems, and slaves were the initial motivations
for European countries (especially Great Britain) to explore and then
colonize the eastern and southern Africa regions. The development of
the steamship in the early 1800s greatly facilitated travel, trade, exploration, and colonization in the region. The early colonial era began in the
1830s, with initial settlements on coastal areas, followed by interior settlements after exploration, mostly by British explorers such as David
Livingstone (1813 − 1873) (Jeal, 2001). Rapid settlement of interior
eastern Africa began in 1903 with the construction of a railroad from
the Kenya coast at Mombasa with termination at Kisumu on Lake
Victoria in Uganda (Mwaruvie, 2006).
African Big Game Hunting Era
The abundance and diversity of wildlife was an important factor in
attracting European settlers into the eastern and southern Africa region
in the late 1800s. Several fortunes from ivory were made by European
elephant hunters in the 1880−1915 period (Hunter, 1954; MacKenzie,
1988; Adams, 2004). Around 1910, abundant game animals in combination with more efﬁcient sea and rail transportation initiated the colorful
and romantic era of the African hunting safari led by a “white hunter”
most associated with Kenya, Tanzania, and Uganda (Hunter, 1954;
Herne, 1999; Balfour and Balfour, 2001; Adams, 2004). The famous
East African hunting trip of Theodore Roosevelt in 1909 created a safari
craze among wealthy sportsmen in Europe and the United States. In that

era, African big game hunting was viewed as a highly fashionable aristocratic activity involving courage, stamina, skill with ﬁrearms, and
sportsmanship (Hunter, 1954; Bonner, 1993; Herne, 1999). After
World War I, the popularity of the eastern African hunting safari escalated due to the ﬁnancial boom in the 1920s, improvements in transportation (the automobile), and communication infrastructure. The British
government strongly supported safari hunting because it reduced the
high populations of large dangerous animals that were an impediment
to agricultural development and generated income through the sale of
hunting licenses (Hunter, 1954). Safari hunting in Kenya reached its
peak around 1963 when Kenya gained independence from Great Britain. In the early 1960s, Kenya still had abundant wildlife populations, infrastructure development had made prime hunting areas easily
accessible, international airplane transportation facilitated travel, the
United States had a booming economy, movies had romanticized the safari, and hunting was a favorite sport of some legendary American
movie actors. Safari hunting suffered a setback in 1973 when Kenya
banned elephant hunting followed with a ban on all big game hunting
in 1977. However, it has continued into the present in several African
countries, although it is no longer possible to take all the big ﬁve on a
single hunt (Lindsey et al. 2007). We note the 1977 big game hunting
ban in Kenya was primarily in response to rampant elephant and
rhino poaching, coupled with pressure on Kenya from international animal welfare organizations rather than excessive legal sport hunting
(Herne, 1999; Pack et al. 2013). As an example, in 1972 Kenya issued
only 19 −34 rhino hunting permits, but over 1 000 rhino horns were
imported into Hong Kong from Kenya (Herne, 1999).
Wildlife Decline and Partial Recovery
Starting in the late 1960s, a combination of factors caused rapid declines in wildlife populations in several eastern and southern Africa
countries. These factors involved, most importantly, escalated poaching
but also a rapid human population increase, habitat loss and fragmentation, poorly regulated hunting, lack of wildlife protection in national
parks, and civil wars in countries such as Mozambique and Uganda
(Herne, 1999; Adams, 2004; Lindsey et al. 2007; Carruthers, 2008;
Pack et al. 2013). Across Africa since 1970, a roughly 60% decline has occurred in large mammal populations on protected areas based on a
study by Craigie et al. (2010). However, wildlife population trends varied greatly by region and country. On the basis of various estimates during the 1970s and 1980s, large high-value animals such as elephants,
lions, and rhinos in Kenya decreased by 70% or more outside of national
parks and declines near 40 − 70% occurred inside national parks
(Norton-Grifﬁths, 2007; Nelson et al. 2009; Western et al. 2009;
Ogutu et al. 2011; Martin, 2012, 2014). We have focused on Kenya because of its high popularity for safaris and the lack of quantitative data
on wildlife trends in the 1970s and 1980s for other countries. However,
we note Tanzania also experienced major wildlife population declines
due to poaching in the 1970s and suspended hunting for some animals
for a brief period (Pack et al. 2013).
Although excessive sport hunting and habitat loss are commonly
blamed as major causes for the sharp declines in African wildlife populations in the 1980s and 1990s, the major problem was actually
poaching (Herne, 1999; Pack et al. 2013). The number of animals legally
taken by sport hunting in this period appears to be well under 10% of
those taken by poachers and was generally at sustainable levels
(Herne, 1999; Coogan, 2012; Pack et al. 2013). The amount of habitat
that potentially could be occupied by the big ﬁve across Africa was
still high through the 1980s. However, rapidly expanding globalization,
government corruption, lack of funds for wildlife law enforcement, and
inadequate international laws governing the rhino horn and ivory trade
led to a severe poaching crisis (Herne, 1999; Coogan, 2012; Pack et al.
2013). Elephant population declines in Kenya actually accelerated in
the 1974 − 1976 period (45% loss) following the 1973 sport hunting
ban (Coogan, 2012; Pack et al. 2013). The hunting ban appears to have
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increased elephant poaching as hunting operators had previously provided protection on lands in their concessions (Coogan, 2012; Pack
et al. 2013). Tanzania, which quickly reinstated its hunting program
after a brief ban, has much better maintained its wildlife populations
than Kenya (Pack et al. 2013), which we will discuss in more detail
later. We refer the reader to Coogan, (2012) for a detailed discussion
of how political corruption and international pressure from animal welfare groups resulted in Kenya’s decision to ban hunting in 1977.
Beginning in the early 1990s, a remarkable turnaround in wildlife
populations began in some southern African countries, and it remains
in progress (Bond et al. 2004; Lindsey et al. 2007; IUCN, 2016). However, the degree of increasing abundance varies considerably by country
and animal species (Lindsey et al. 2007; Child, 2009). Important factors
in the turnaround include increased protection for animals and their
habitat; creation of private game reserves; strengthening of international agreements that restrict trade in endangered species and animal byproducts (especially ivory and rhino horn); increase in number of national parks and bioreserves; expansion of several existing national
parks; increased role of the United Nations Economic, Scientiﬁc, and
Cultural Organization (UNESCO) in providing international protection
to unique wildlife areas such as the Serengeti; the rise of ecotourism;
and the development of game ranching for sport hunting and meat
(Adams, 2004; Bond et al. 2004; Lindsey et al. 2007; Carruthers, 2008;
Pack et al. 2013). As examples of the success of these measures, savanna
and forest (L. cyclotis) elephants combined increased from about 400
000 to 700 000, white rhinos increased from about 8 000 to 17 000,
and black rhinos increased from 2 400 to nearly 3 000 by 2005
(Lindsey et al. 2007). Populations of several African ungulates, other
mammals, and bird species also increased signiﬁcantly (Lindsey et al.
2007). The primary current conservation challenges involve rhino, elephant, and lion populations, which we will discuss later.
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Table 1
Primary protected wildlife areas in eastern and southern Africa denoting country, size, and
world heritage status.
Wildlife-protected areas1

Country

Size2 (ha)

World
heritage sites

Chobe N. P.
Moremi Game Preserve
Amboseli N. P.
Lake Nakuru N. P.
Samburu N. P.
Nairobi N. P.
Tsavo East and West N. P.
Masai Mara R.
Gorongosa N. P.
Etosha N. P.
Kgalagadi Transfrontier P.
Kruger N. P.
Selous Game Reserve
Lake Manyara N. P.
Tarangire N. P.
Kilimanjaro N. P.
Ngorongoro Conservation Area
Serengeti N. P.
Ruaha N. P.
Bwindi Impenetrable N. P.
Kafue N. P.
Hwange N. P.
Victoria Falls N. P.

Botswana
Botswana
Kenya
Kenya
Kenya
Kenya
Kenya
Kenya
Mozambique
Namibia
R.S.A./Botswana
R. S. A.
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Uganda
Zambia
Zimbabwe
Zimbabwe

1 169 583
492 115
39 206
18 908
16 501
11 721
2 281 342
151 002
3 770 000
2 227 469
3 885 120
1 948 630
4 478 815
33 671
258 008
168 873
809 481
1 476 346
2 026 333
33 153
864 439
1 464 609
12 331

No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No

1
Subunits include Kalahari National Park in Republic of South Africa and Gemsbok
National Park in Botswana.
2
Area size is from Wikipedia, 2017a, b.

Wildlife Habitat Protection in African Countries

African national parks have been expanded and new ones have been
created. Even countries like Sudan, Ethiopia, and Angola that are not
noted for wildlife tourism have large areas in national parks. A listing
of the major national parks in eastern and southern African countries,
based on land area and tourism importance, is provided in Table 1.

Large Areas Set Aside for African Wildlife

UNESCO and African Wildlife Protection

We do not view lack of habitat as a primary short-term threat to
eastern and southern African wildlife, although in the long term this
could change, due to human population increase and associated habitat
fragmentation. Since 1980, a major positive step in world wildlife conservation has been the greatly expanded protection of endangered animals and their habitats. This has occurred through strengthened
international wildlife laws and the establishment of large nature reserves and parks, especially in African countries. Wildlife-protected
areas have been expanded more than fourfold in area over the past
40 yr and now cover approximately 15% of the world’s land surface
(Chape et al. 2008; Craigie et al. 2010; World Bank, 2014). Currently,
nearly every African country has large areas set aside as national
parks, nature reserves, conservancies, and other forms of protected
areas (over 400 across Africa), to sustain and enhance wildlife biodiversity (World Bank, 2014; Wikipedia, 2017a). We refer the reader to
Wikipedia, (2017a) for detailed descriptions of the various African wildlife protected areas and to the World Bank (2014) for the percentage of
protected areas for different countries in the world. Although virtually
every country has multiple protected areas, much more land is
protected in the southern half of Africa than the northern half (World
Bank, 2014). Namibia and Zambia lead in percentage of area protected
(38%), with Tanzania (32%) in third, Botswana (29%) in fourth, and
Zimbabwe (26.6%) in ﬁfth places (World Bank, 2014). However, RSA
(8.8%), Kenya (12.4%), Mozambique (17.2%), and Uganda (16%) all
have large amounts of their land area under protection (World Bank,
2014). Kenya is a leader in number of national parks with 23, followed
by RSA with 21, Zambia with 20, and Tanzania with 18. These four countries also have several large national reserves and other types of
protected areas. People in local communities can inhabit reserves, but
they are excluded from national parks. Over the past 20 yr, several

It is our observation that few people know that many of the world’s
unique natural and historic man-made wonders are protected under international law through UNESCO. This includes the most important of
the African parks from a biodiversity/ecological uniqueness standpoint.
UNESCO was formed in 1945 with the goals of designating and
protecting world landmarks, historical sites, natural wonders, and
man-made wonders (UNESCO, 2009). These wonders, referred to as
“World Heritage Sites” by UNESCO, are protected by international law
(1972 Convention Concerning the Protection of the World Cultural
and Natural Heritage) (UNESCO, 2009; Wikipedia, 2017b). Therefore violators, including political leaders, military commanders, and other government ofﬁcials, who directly or indirectly damage world heritage
sites, are considered international criminals. They are subject to severe
punishment if found guilty when brought before the International
Court of Law at The Hague in The Netherlands. UNESCO has strong support from nearly all countries of the world. Only ﬁve countries (Somalia,
Nauru, Liechtenstein, Timor-Leste, Tuvalu) do not belong to UNESCO. At
present, a total of 1 052 World Heritage sites have been established and
listed (UNESCO, 2017). Several of the African national parks including
the globally famous Serengeti (Fig. 1) are world heritage sites.
Funding African Wildlife Protection and Conservation
Poaching Is Primary Threat to African Wildlife
The primary short-term threat for African wildlife is much more a
problem of poaching than a lack of habitat, so we highlight the importance of increasing protection through law enforcement. Due to inadequate funds, roughly 20% of the land area in national parks and
reserves receives active protection to prevent poaching (Mansourian
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Figure 1. Serengeti white-bearded wildebeest (Connochaetes mearnsi) and plains zebra
(Equus quagga) on the Serengeti National Park in Tanzania. The Serengeti, one of the
world’s top 10 natural wonders, is renowned for its wildlife and grassland landscapes.
(Photo by Jerry Holechek.)

community-based conservation projects. These programs should be developed with strict accountability rules and should be monitored by
outside nongovernmental organizations. For a detailed discussion of
how different countries ﬁnance wildlife conservation programs, a comparison of their relative effectiveness, and recommendations on how to
enhance funding in African countries, we refer the reader to Pack et al.
(2013). Law enforcement practices proven to be effective in different
situations on African protected areas are discussed in detail by D’udine
et al. (2016).
Another innovative approach is to allow landholders, community
groups, and investors outside protected areas to lease and sell game animals to private operations involved in ecotourism and hunting (Wilson
et al. 2016). In effect, this would establish a policy of devolving user rights,
or ownership of wildlife, to landholders. This market-based incentive,
principally through the lucrative big game hunting and ecotourism industries, would promote conservation actions including captive breeding of
endangered species, restoration of wildlife species with restricted distributions, and increasing wildlife abundance. The policy of privatizing wildlife is ﬁrmly established in RSA but needs to be implemented throughout
the region. We view ending the hegemony of some governments over
wildlife resources to be critically important in developing sustainable conservation programs at the community level.

and Dudley, 2008; Lindsey et al. 2016). Consequently, due to inadequate
law enforcement, most wildlife-protected areas in Africa are not functioning effectively (Craigie et al., 2010; Lindsey et al. 2014). Between
1970 and 2005, a 59% decline occurred in large animal populations
across African protected areas (Craigie et al. 2010). The largest declines
occurred in western African countries, with intermediate declines in
eastern Africa. However, the southern African countries generally maintained or increased their populations. Although the ﬁndings from this
study were disappointing, it was concluded that many species owe
their existence to protected areas, so they are vital for wildlife
conservation.
Law enforcement is focused on those areas where ecotourism and
sport hunting are signiﬁcant, which are primarily the national parks/reserves listed in Table 1. Outside of these protected areas, the welfare of
wildlife depends heavily on the attitudes of indigenous people and how
their livelihoods are impacted by wildlife (Norton-Grifﬁths, 2007;
Conniff, 2009; Western et al. 2009; Ogutu et al. 2011; Lindsey et al.
2014). We share the view of several experts that the key to sustaining
wildlife across Africa is to focus on making wildlife an important economic asset to ethnic communities. Ecotourism, sport hunting,
bushmeat consumption, and the sale of animal by-products are the
basic ways that rural African communities can beneﬁt from wildlife conservation, which we discuss later.

Payments for Ecosystem Services

Funding Sources for African Wildlife Conservation

During the past 30 yr, wildlife ecotourism in the eastern and southern Africa region has become increasingly important economically, as
well as in providing incentives for wildlife conservation. Wildlife ecotourism is deﬁned as environmentally responsible travel involving
viewing and photographing wild animals in their natural habitat
(Newsome et al. 2005; Honey, 2008; International Ecotourism Society,
2017). It commonly involves an adventure travel tour package with a
safari involving stays in eco-lodges or tent camps. Most wildlife tourists
are from the United States followed by Western Europe, Canada, and
Australia, although its popularity is growing in China and Japan. It has
become one of the most prestigious forms of recreation in today’s globalized world. Important features typical of wildlife ecotourism are visits
to areas in high ecological condition, conservation education, contribution of funds for conservation, and minimization of deleterious effects
on natural landscapes (Newsome et al. 2005; International Ecotourism
Society, 2017).
The potential growth of ecotourism and wildlife ranching is best exempliﬁed by RSA. This country is at the forefront in ecotourism because
of its high-quality national parks and private wildlife reserves, excellent

Various African wildlife experts emphasize that inadequate funding
is the major obstacle in establishing viable African wildlife protection
and conservation programs (Lindsey et al. 2007, 2014, 2016; Cousins
et al. 2008; Craigie et al. 2010; Pack et al. 2013). African governments
in general do not ﬁnancially support conservation programs outside of
national parks and reserves. Therefore, alternative sources of conservation funding are necessary. An example of a successful funding source in
the United States is the Pittman-Robertson Act, which levies a tax on
sporting arms and ammunition (later expanded to other products)
(Anderson, 2001; Bolen and Robinson, 2003; Pack et al. 2013). These
funds are collected by the federal government and reapportioned to
the states for use in wildlife conservation programs. A similar tax program could be developed in some African countries. Because of corruption, taxes to promote wildlife conservation in African countries would
require strict supervision to ensure that these funds are assigned to
speciﬁed wildlife conservation projects such as law enforcement, population monitoring, habitat improvement, species restoration, and

Ecosystem system services are basic processes (e.g., climatic stability, biodiversity, water puriﬁcation, nutrient cycling, air puriﬁcation) essential for human life performed by natural or near natural landscapes
(West, 1993). Direct payments by tourist companies to community
landholders for provision of ecosystem services can be an effective
tool to maintain wildlife habitat and conserve biodiversity (NortonGrifﬁths, 2007; Nelson et al. 2009). Under this approach, communities
are paid to voluntarily restrict activities harmful to wildlife such as permanent settlement, agricultural land conversion, and tree felling for
charcoal production (Nelson et al. 2016). As an example, a consortium
of tourist operators made direct monthly payments to a village located
in a key wildlife dispersal area adjacent to Tarangire National Park in
Tanzania (Nelson et al. 2009). As part of this arrangement, salaries and
equipment were provided for four village scouts to participate in wildlife monitoring. Although settlement was restricted, seasonal cattle
grazing could be continued because it did not conﬂict with wildlife conservation and was economically important to the community. We refer
readers to Di Minin et al. (2016), and Pack et al. (2013) for additional
discussion of funding approaches for wildlife conservation in Africa.
Importance of Ecotourism in Conserving African Wildlife
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quality and variety of tourist accommodations, stable government, and
diversity of outdoor activities. In RSA, over half of ecotourism and 80% of
nature conservation occurs on private lands (van der Merwe and
Saayman, 2003).
Positives and Negatives of Ecotourism
Ecotourism has played an important role in sustaining and in some
situations increasing wildlife in eastern and southern Africa. It has
given economic value to many endangered animals and therefore provided critical incentives for conservation of wildlife and their habitat
(Akama et al. 2011; INTOSAI, 2013; UNWTO, 2014; Schaul, 2014). Commonly recognized beneﬁts of wildlife ecotourism include provision of income to local communities, generation of funds for wildlife conservation,
provision of funds for African governments through tourist visas and national park user fees, generation of employment at various levels ranging
from tour guides to staff needed for hotels/lodges, and generation of funds
for antipoaching enforcement (INTOSAI, 2013, UNWTO, 2014).
Although the beneﬁts are many, there are important criticisms of
how wildlife ecotourism is typically conducted. Infrastructure such as
roads, airports, and hotels/lodges needed for large-scale ecotourism
have some adverse impacts on protected wildlife habitats (INTOSAI,
2013). Wildlife behavior modiﬁcations sometimes occur from increased
disturbance and human interactions. An important criticism is that little
of the money paid by wildlife tourists beneﬁts local communities in
terms of improving schools, sanitation, domestic water availability,
and food production and as direct-income payments (Groom and Harris, 2008; Akama et al. 2011; INTOSAI, 2013; Somerville, 2015). However, the magnitude of this concern varies by country, by area within
country, by community, and by tourist company (Groom and Harris,
2008; Rushby, 2011; Somerville, 2015). From a wildlife conservation
standpoint, a Kenya study indicated that the spread was more important than the quantity of money derived from wildlife tourism
(Groom and Harris, 2008). It was recommended that at least one member of every extended family receive some beneﬁt from wildlife. An essential responsibility of the ecotourism companies is to make sure that
ethnic land users/landholders actually receive signiﬁcant monetary
and nonmonetary beneﬁts for wildlife conservation (Rushby, 2011;
Somerville, 2015). When this does not occur, wildlife is often jeopardized regardless of legal protection (Hazzah et al. 2014; Quammen,
2014; Somerville, 2015). Conversely, the effectiveness of monetary
and other incentives provided to pastoral communities by tourist companies to implement wildlife conservation practices has been well documented (Nelson et al. 2009; Rushby, 2011; Hazzah et al. 2014).
Wildlife tourists can make an important contribution to wildlife conservation by selecting only ecotourism companies that validate they are
providing a meaningful part of their proﬁts to the ethnic landholders/
landusers of the lands visited in their tours. Later, we discuss policy
changes that will allow African communities to derive greater beneﬁts
from wildlife conservation and associated wildlife tourism. We refer
readers to van der Merwe and Saayman (2003, 2005) for detailed economic assessments of the value of ecotourism on game farms in RSA.
Role of Sport Hunting in African Wildlife Conservation
How Sport Hunting Has Helped Wildlife Recovery
Sport hunting has played a major role in recovery and conservation
of wildlife populations in some African countries. After considering
wildlife conservation models used by different countries of the world,
Pack et al. (2013) concluded those models involving controlled hunting
were more effective in sustaining wildlife populations and their habitat
than those in which hunting was banned. This poses the question of
how hunting could contribute to wildlife conservation. The simple explanation is that hunting, when well managed, creates ﬁnancial incentives for landholders to sustain game species and their habitat
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(Lindsey et al. 2006, 2007, 2012; Norton-Grifﬁths, 2007; Pack et al.
2013). Very importantly, it generates income that governments can
use for wildlife conservation and protection (Pack et al. 2013). As a
point of interest, we note that during the early 1900s, hunters played
a key role in the establishment of wildlife-protected areas in various
African countries (Fitter and Scott, 1978; Adams, 2004).
Status of African Sport Hunting
Sport hunting is allowed in 23 sub-Saharan African countries and is
popular, widely practiced, and economically important. Abundant hunting opportunities are available for several wild ungulates but limited
and expensive for the big ﬁve (Lindsey et al. 2007; Pack et al. 2013;
IUCN, 2016). White rhinos are hunted on a limited basis in RSA (IUCN,
2016). In addition, a few conservation black rhino hunts, so named because most of the funds are channeled into rhino conservation projects,
are auctioned by Namibia and RSA (Knight and Emslie, 2015; IUCN,
2016). Wealthy hunters can legally take Cape buffalo and leopard in
several African countries (Lindsey et al. 2007; IUCN, 2016). Elephant
and lion hunting are allowed in the southern African countries and
Tanzania, although both are restricted and very costly ($35,000 to
$75,000) (Lindsey et al. 2007; Pack et al. 2013).
Conservation Beneﬁts of Sport Hunting
Sport (trophy) hunting for recreation is an important wildlife conservation tool because it gives wildlife value while leaving a relatively
small footprint. However, it has staunch opponents that typically
argue the killing of game animals for recreation is inhumane and morally wrong. We will focus on sport hunting as conservation and income
tools. We refer the reader to Rinella (2014), Mathiesen (2015), Lindsey
et al. (2016), Rivera (2016), Muposhi et al. (2016), and Nelson et al.
(2016) for recent discussions on the controversies and ethics of
African sport hunting. Some beneﬁts of African sport hunting discussed
by Lindsey et al. (2007) include generation of income in areas where alternatives such as ecotourism are not available, reduction of illegal
hunting (poaching), provision of a tool for problem animal control,
and high revenue yield per client with minimal environmental impact.
Another beneﬁt is that concessionaires holding hunting privileges in remote areas help prevent poaching (Pack et al. 2013). Sport hunting is
compatible with other land uses such as livestock production, ﬁrewood
extraction, and ecotourism when properly managed (Lindsey et al.
2007). Although sport hunting is regulated in countries of eastern and
southern Africa where it is legal, there have been problems of overharvest of certain species (e.g., lion) and corruption in implementation in
some countries (Lindsey et al. 2007; Leader-Williams et al. 2009;
IUCN, 2016; Nelson et al. 2016). Kenya in 1977 and, most recently,
Botswana in 2014 (on public lands) have banned sport hunting
(Clotuche, 2014; Maruping-Mzileni, 2015; Saayman, 2015).
Modern sport hunting typically involves controls over various aspects of wildlife harvest, so populations are maintained or increased.
These controls involve species that can be killed, numbers of animals
that can be taken, locations where hunting is permitted, timing and
length of hunting seasons, and permissible weapons (Anderson, 2001;
Bolen and Robinson, 2003; Lindsey et al. 2007; IUCN, 2016).
Numerous examples from Eurasian, North American, and southern
African countries indicate that sport hunting can play a critical role in
wildlife conservation, including species considered rare and endangered. Sport hunting can generate funds for wildlife law enforcement
and management, and it can create monetary incentives to sustain
and improve wildlife habitat (Anderson, 2001; Bolen and Robinson,
2003; Lindsey et al. 2007, 2016; Norton-Grifﬁths, 2007; Pack et al.
2013; Adams, 2015; IUCN, 2016). Excessive harvest has contributed to
the decline of certain wildlife species such as lion (Lindsey et al. 2012,
2013a, 2013b; Brink et al. 2016; Stein et al. 2016). However, wildlife
population declines can also result when hunting is banned as
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incentives and funds for conservation are diminished (Norton-Grifﬁths
2007; Lindsey et al. 2007, 2016; Conniff 2009; Pack et al. 2013; Adams
2015). We recognize that when animals become rare and endangered,
complete protection is sometimes warranted. Wildlife, especially large
predators, and grazing animals that compete with livestock for forage
are typically viewed as liabilities to be eliminated unless landowners
can generate income through the sale of hunting opportunities, animal
by-products, and/or meat (Norton-Grifﬁths, 2007; Conniff, 2009, Kay,
2009; Nelson et al. 2013; Pack et al. 2013; Saayman, 2015; Christy, 2016).
Effects of Hunting on African Wildlife Populations
There is compelling evidence that complete bans of sport hunting
can have adverse effects on wildlife populations. As an example,
Kenya, which has banned hunting for 40 years, has a steep declining
trend in wildlife populations (60 − 70% decline in large grazing and
predatory animals outside protected areas) compared with upward
trends in RSA, Namibia, and Zimbabwe, which have actively developed
sport hunting over the past 3 decades (The Economist, 2007; Kay, 2009;
Lansing, 2010; Nelson et al. 2013; Pack et al. 2013; Maruping-Mzileni,
2015). It has been well documented that many ethnic landuser/landholder groups in Kenya view wildlife as liability and lack incentives for
wildlife conservation (Groom and Harris, 2008; Pack et al. 2013; Hazzah
et al. 2014; Somerville, 2015). Large-scale poisoning by indignant
landusers/landholders is emerging as a much more serious threat to
African wildlife than any form of hunting (Barley, 2009; Torchia, 2017).
On the other hand, because of ﬁnancial incentives involving hunting,
wild herbivore populations on private lands in RSA increased from a half
million in the 1960s to 6 million presently (Carruthers, 2008; Taylor
et al. 2016). In Namibia, wildlife populations on private land doubled
between 1970 and 2000 (Van Schalkwyk et al., 2010). This is because
private landowners were granted legal ownership of game, which incentivized them to develop fee hunting programs in RSA and Namibia
(Bond et al. 2004; Lindsey et al. 2007; Carruthers, 2008; Kay, 2009;
Nelson et al. 2013; van der Merwe and Saayman, 2014). Wealthy
sport hunters, primarily from the United States, have made game
ranching a proﬁtable enterprise that is economically competitive and
compatible with livestock production (Bond et al. 2004; Lindsey et al.
2007; Cousins et al. 2008; Dry, 2011; Saayman et al. 2011; van der
Merwe and Saayman, 2014; IUCN, 2016). In RSA, it has been well documented that wildlife ranches are making important contributions to the
economy through taxes, employment, and demand for tourist services
(hotels, restaurants, airlines) while sustainably providing game animals
for trophy hunters (Bond et al. 2004; Patterson and Khosa, 2005;
Saayman et al. 2011; van der Merwe and Saayman, 2014; Southwick Associates, 2015; IUCN, 2016). Legalization of white rhinoceros hunting in
RSA has motivated private landowners to raise rhinos on their lands
(Pack et al. 2013). This has been a major factor in white rhino numbers
increasing from b100 in 1900 to around 20,000 today (Bond et al. 2004;
Pack et al. 2013; IUCN 2016). We refer readers to Pack et al. (2013) for
additional discussion of the effectiveness of hunting versus no-hunting
models for wildlife conservation.
Big Five Conservation and Sport Hunting
The big ﬁve African game animals present a special management
challenge because they are dangerous to humans but have the high
values from sport hunting and wildlife tourism standpoints. Of the big
ﬁve, leopard and Cape buffalo populations are holding up well in most
parts of eastern and southern Africa (Lindsey et al. 2007; IUCN, 2016).
However, there is major concern about the future of lion, elephant,
and rhino populations, which we discuss later.
The existence of the big ﬁve outside of national parks and reserves
depends heavily on sport hunting. Income from sport hunting has
been a major incentive for certain countries (Tanzania, Zambia,
Zimbabwe, Mozambique, Botswana, Namibia, RSA) to retain vast

landscapes in native plant communities with minimal infrastructure
(Bond et al. 2004; Leader-Williams et al. 2005; Lindsey et al. 2007;
Nelson et al. 2013; Pack et al. 2013; IUCN 2016). Otherwise, these landscapes would be converted to more intensive agricultural uses that
would drastically reduce or eliminate many species, especially the big
ﬁve animals, along with cheetah (Acinonyx jubatus), common hippo
(Hippopotamus amphibius), and Nile crocodile (Crocodylus niloticus). In
RSA, 6 million wild herbivores now occur on roughly 9 000 game
ranches (Taylor et al. 2016). In Zimbabwe, expansion of controlled
sport hunting has quadrupled wildlife populations (Bond et al. 2004)
and doubled the amount of area available to large dangerous wildlife
species, which would otherwise be restricted to national parks
(Leader-Williams et al. 2005). Namibia, which has actively developed
sport hunting, has had major increases in black and white rhinos, lion,
elephant, mountain zebra (Equus zebra), and several other wildlife species over the past 30 yr (Leader-Williams et al. 2005; Lindsey et al.
2007). Large blocks of wildlife habitat have also been set aside for ecotourism (Lindsey et al. 2007). However, many rangeland areas are poorly suited for ecotourism due to their remoteness, lack of infrastructure,
and low wildlife diversity and density that can provide high-quality
sport hunting (Lindsey et al. 2007). Without sport hunting, these
lands for the most part would be converted to human-dominated landscapes (settlement, farming, intensive livestock production) that are incompatible with wildlife. Even in the most popular African tourism
countries, the amount of land devoted to ecotourism is only a small portion (5%) of total wildlife habitat (Norton-Grifﬁths, 2007; Winterbach
et al. 2015). We note that in RSA about 14% of the land area supports
wildlife-based enterprises, compared with 6.3% declared as formal conservation areas (Kreuter et al. 2010).
Sport hunting provides an important mechanism to make large, dangerous animals such as elephant, Cape buffalo, hippo, lion, rhino, leopard, and crocodile an asset to indigenous people who have options of
either eliminating or coexisting with these animals (Lindsey et al.
2007; Nelson et al. 2013). Further, sport hunting also provides an
income-generating mechanism from the sale of animals that must be
removed because they exceed rangeland carrying capacity and/or jeopardize human life (Lindsey et al. 2007). In most of eastern and southern
Africa outside of national parks, ecotourism reserves, and game ranches,
wildlife law enforcement is weak to nonexistent (Lindsey et al. 2007,
2014, 2016; Craigie et al. 2010). The attitudes and cooperation of indigenous people play a critical role in whether wild animals thrive or perish
regardless of hunting bans and other laws directed toward protection
(Lindsey et al. 2007, 2014; Norton-Grifﬁths 2007; Nelson et al. 2013).
Lion Conservation Issues
Local ethnic communities have a strong motivation to eliminate
lions because they prey on both livestock and people. Keep in mind
that Americans were quick to eliminate wolves (Canis lupus), grizzly
bears (Ursus arctos), and mountain lions (Puma concolor) from farming
and ranching areas for these same reasons.
Roughly, a 50% decline has occurred in African lion populations since
1993 (Bauer et al. 2015, 2016). This is attributed to human conﬂicts,
habitat loss, and illegal or poorly controlled hunting (Nelson et al.
2013; Packer 2015a; Bauer et al. 2015, 2016). Current estimates of
African lion populations range from 23 000 to 39 000 (IUCN 2012). Although lions live on unprotected and protected lands, they are increasingly being restricted to large, fenced, protected areas due to human
conﬂicts (Fig. 2) (Pack et al. 2013; Packer 2015b). There is strong
doubt lion populations can be sustained outside of national parks with
or without hunting bans, unless major economic incentives are provided to local landholders (Lindsey et al. 2012, 2013a, 2016; Nelson et al.
2013; Pack et al. 2013). These incentives involve monetary payments
and other beneﬁts to local communities to sustain lions, compensation
for livestock losses from lion depredation, and opportunities for income
from sport hunting. All three strategies can be effective in lion
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Figure 2. Female lion in Amboseli National Park at the base of Mount Kilimanjaro in Kenya.
Over the past 20 yr, large declines have occurred in lion populations in most of Africa due
to habitat loss, conﬂicts with humans, and poaching. Both ecotourism and sport hunting
give lions value that help in their conservation. (Photo by Jerry Holechek.)

conservation but depend on vibrant ecotourism and sport hunting industries (Rushby, 2011; Lindsey et al. 2012, 2013a; Nelson et al. 2013;
Hazzah et al. 2014).
Performance payment programs that reward tribal groups such as
the Maasai in Kenya and Tanzania for having lions and other wildlife
on their lands may be preferable to compensation programs for depredation losses (Wadhams, 2010; Hazzah et al. 2014). A detailed study
on Maasai lands in Kenya over 8 yr found both types of interventions
drastically reduced (N80%) the number of lions killed. However, the authors commented that direct performance payment programs appear
more cost effective, easier to administer, and less likely to create the
moral hazard of poor livestock care than programs providing compensation for livestock losses. It was concluded that lion conservation depends heavily on involvement of local people and should not rely on a
single incentive. The incentives should be tailored to the speciﬁc values
and culture of the relevant communities.
Sport hunting gives lions monetary value and provides a practical
mechanism to remove problem lions preying on livestock and people.
Kenya, which prohibits lion hunting, has experienced a drastic lion population decline (60−70%) since the 1970s (Western et al. 2009; Nelson
et al. 2013; Bauer et al. 2015; Martin, 2015). Kenya currently has about 2
000 remaining lions, which were declining at around 100 animals per
year (Barley, 2009). In Kenya, the ban on hunting has been ineffective
in stopping the killing of lions on unprotected and protected lands (national parks and reserves) by local communities (Gathura, 2009; Hazzah
et al. 2009; Somerville, 2015). Tanzania, which has more lions than any
other country (about 16 800, 40% of African lions), has had smaller declines in lion populations than most other African countries including
Kenya (Nelson et al. 2013; Bauer et al. 2015). Tanzania attributes its capability in sustaining high lion populations, in part, to legally regulated
sport hunting, which gives them monetary value. RSA and Namibia have
increasing lion populations because of relocation and reestablishment,
along with associated fencing for sport hunting (Lindsey et al. 2013a;
Nelson et al. 2013, Bauer et al. 2015).
An important question currently being studied by wildlife scientists
is what level of lion harvest optimizes sustainable lion populations,
maintains prey species, and minimizes human wildlife conﬂicts
(Cousins et al. 2008; Lindsey et al. 2012; Loveridge et al. 2016). A
major issue relating to lion harvest is that too many lions can adversely
impact other wild animal populations (Cousins et al. 2008). However,
currently overharvest of lions is considered to be a bigger problem
than underharvest on many areas where sport hunting is permitted.
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On the Hwange National Park in Zimbabwe, a detailed long-term
study found reducing the level of lion trophy hunting resulted in a
62% increase in the number of lions (Loveridge et al. 2016). This study
provided evidence that poorly regulated trophy hunting can adversely
impact lion populations and their behavior. However, the authors did
state that well-regulated quotas on lion harvest may be compatible
with their conservation. It was noted that lion populations can quickly
recover when overharvest is curtailed due to their high fecundity rate.
Several papers point out that while overharvest by sport hunting has
contributed to lion declines in some situations, it has also been an important factor in giving them value that encourages their conservation
(Lindsey et al. 2012, 2013a, 2016; Nelson et al. 2013; Pack et al. 2013;
Brink et al. 2016). This was why the US Fish and Wildlife Service in October 2016 resumed legal lion trophy imports from RSA, which has successfully implemented an approved lion conservation plan. Lion harvest
strategies that can be used to avoid overhunting are discussed in detail
by Lindsey et al. (2012, 2013a), Nelson et al. (2013), and Brink et al.
(2016). We refer the reader to Packer (2015b) for a comprehensive perspective on African lion status and conservation approaches.

Elephant Conservation Issues
Management of elephant populations is one of the major and most
contentious wildlife conservation challenges in eastern and southern
Africa. Although elephant populations have generally been declining
in northern Africa, the opposite situation exists in much of southern
Africa, where numbers are high, stable, or increasing (Blanc, 2008;
Chase et al. 2016). Botswana leads in savanna elephant numbers with
an estimated 130 000, followed by Zimbabwe with 82 000, RSA with
17 000, and Mozambique with 10 000 (Chase et al. 2016). Our recent
observations are consistent with Duffy (2010), Barrett (2012), Moseley
(2013), Jammot (2015), and Constable (2016) that some national parks
and reserves, as well as community lands in Africa, are overstocked with
elephants. Although high elephant populations may seem desirable,
there is concern that in certain areas they are causing rangeland degradation, reducing habitat quality for other wildlife, damaging crops
grown by villagers, reducing forage for livestock, and endangering
human lives (Fig. 3) (Cousins et al. 2008; Duffy, 2010; Moseley, 2013;
Jammot, 2015). Poisoning of waterholes to kill elephants and other animals by disgruntled pastoral community members and poachers is a
serious emerging threat to Africa’s wildlife (Torchia, 2017). This problem could rapidly escalate like the poisoning problem with lions if measures are not soon taken to make elephants an asset rather than a
liability to local communities.

Figure 3. This exclosure on the Amboseli National Park in Kenya, taken in June 2008,
shows the potential effects of elephants on vegetation. (Photo by Jerry Holechek.)
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Figure 4. Greater kudu (Tragelaphus strepsiceros), like many other African antelopes, occur
in scrublands and woodlands where browse is the principal forage. (Photo by Jerry
Holechek.)

Elephant Conservation Strategies
The most practical solution to problems caused by excessive elephant populations is to reduce numbers to carrying capacity by culling
or translocation, although the latter option will not be economically feasible in many situations. Sport hunting, sale of ivory, and consumptive
use can make elephants a major economic asset rather than a liability
to pastoral/subsistence agricultural communities (Bonner, 1993;
Duffy, 2010; Jammot, 2015). However, there is considerable opposition
to sport hunting of elephants from environmental groups, mostly in the
United States and Europe (Russo 2014; Jammot, 2015). Nevertheless,
sport hunting of elephants does legally occur in certain eastern and
southern African countries such as RSA, Namibia, Mozambique,
Tanzania, and Zimbabwe. Although the Conference on International
Trade in Endangered Species (CITES) bans the sale of ivory, considerable
illegal ivory trade occurs, aided by corrupt ofﬁcials (Duffy, 2010; Christy,
2016). There is growing support for changing the laws and policies so
that pastoral communities can economically beneﬁt from elephants
through sport hunting, consumptive use, and sale of ivory. The opponents’ concern is that elephants will be excessively harvested, leading
to declining populations as occurred before the CITES ban on ivory trading in 1989. Before 1989, when ivory sales were legal, the income went
almost entirely to a few privileged people outside pastoral communities
(Adams and McShane, 1992; Bonner, 1993; Duffy, 2010). Therefore, villagers had no incentive to sustain elephant populations and had justiﬁable reasons to resent them. We refer readers to Pack et al. (2013) and
Christy (2016) for more detailed discussions of African elephant conservation issues with a focus on poaching problems, the ivory trade, and
the role of CITES in elephant protection.
Rhino Conservation Issues
The decimation of global rhino populations is one of the greatest
tragedies involving wildlife over the past 50 yr. Since 1970, the global
rhino population has dropped by more than 90% due primarily to
poaching for its horn (Emslie et al. 2012). Between 1960 and 1995,
poachers reduced the black rhino population in Africa by 98%, with
only 2 500 animals remaining (Emslie et al. 2012). For the past 20 yr,
major recovery programs have been under way for rhinos in both
Africa and Asia, but since 2007 they have been jeopardized by a resurgence in poaching (Pack et al. 2013; Christy, 2016).
The high-proﬁle rhino poaching problem in large part is due to the
exclusion of local communities from the economic beneﬁts of rhino

conservation and harvest. In terms of monetary value, rhinos are arguably the world’s most valuable land animal because of the high value
of their horn, high status as trophies with sport hunters, and importance
as a cornerstone animal on African ecotourism areas (Harris and
Freeman, 2013; Pack et al. 2013; Christy, 2016; t’Sas-Rolfes, 2016). Mature white and black rhinos have a value of about $350 000 for their
horn alone, which can be sustainably removed without harming the animal (Christy, 2016). Sport hunters are willing to pay more than $200
000 to legally hunt a wild black rhino in its natural habitat (Knight
and Emslie, 2015). Alternatively, green hunts are available in which
the rhino is shot with a tranquilizer dart gun rather than killed. Thus,
African rhinos are potentially a major source of income for communities
deriving their livelihoods from rangelands (Harris and Freeman, 2013;
Christy, 2016; t’Sas-Rolfes, 2016). However, because of laws governing
land and wildlife ownership, along with restrictions on international
trade in rhino horn by CITES, rhinos are viewed more as a liability
than an asset by many African communities. This is because they can
be a dangerous animal, a potential competitor with livestock for forage,
and can put ranchers and law enforcement ofﬁcers in jeopardy from
poaching syndicates. Resentment over the loss of tribal lands for parks
and reserves without compensation is a primary reason local people
are commonly willing accomplices to rhino poaching operations
(Duffy, 2010). The actual poachers are typically impoverished local people who receive a minor payment ($100 to $5 000) for killing a rhino
and selling its horn to criminal syndicates that market it in Asian countries such as China, Taiwan, Vietnam, or Thailand (Duffy, 2010; Christy,
2016; t’Sas-Rolfes, 2016). Even though poachers can be shot on sight by
game wardens in several African countries and penalties for convicted
offenders can be severe, this has not been an effective deterrent to
rhino poaching. Local communities tend to be sympathetic to poachers
and may depend on poaching for income. To reverse this situation, a fair
percentage of proﬁts generated from rhino conservation programs must
be apportioned to local communities so that they are incentivized to
protect rhinos and discourage community members from poaching
(Harris and Freeman, 2013; Christy, 2016; t’Sas-Rolfes, 2016).
Rhino Farming as a Conservation Tool
Horns can be easily removed from rhinos without harmful effects,
just as wool can be removed from sheep. Rhino horn is quickly regrown.
It is argued by some conservationists that if the CITES trade ban on rhino
horn was modiﬁed to allow its commercial production, there would be a
major incentive to increase rhino populations (Duffy, 2010; Child, 2012;
Biggs et al. 2013; Christy, 2016; Mahoney, 2017a and 2017b). Concurrently, poaching would be reduced due to an increased rhino horn supply, making poaching less proﬁtable. Rhino owners would have more
funds to protect rhinos from poaching and would be incentivized to
raise more of them. Stiff trade sanctions on countries involved in illegally selling rhino horn have been proposed, but this may be less practical
and effective than allowing commercial rhino horn production.
On the basis of experiences with crocodiles in Africa and vicuña
(Vicugna vicugna) in South America, commercial farming of rhinos
could be effective in reducing poaching and facilitating population recovery. In the 1950s, crocodiles in southern Africa were decimated by
poaching because of the high value of their hides for leather (Cott and
Pooley, 1971). However, the development of commercial crocodile
farming in the 1960s minimized the poaching problem (Revol, 1995).
Crocodiles are now abundant on many eastern and southern Africa
game parks and reserves, and they are common in several rivers,
lakes, and marshlands that are not under protection. In the United
States, crocodile and alligator farming has been important in population
recovery since the 1960s (Moyle, 2013.) The vicuña in South America
provides another example of how legalization of farming (wool) could
facilitate rhino recovery, although this approach has critics (Nowak,
2015). An economic model of rhino farming impacts on poaching by
Bulte and Damania, (2005) gave an uncertain outcome regarding
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whether it would decrease or increase poaching. Rhino farming appears
to be a last resort option if other measures such as development of synthetic rhino horn, improved law enforcement, possible trade sanctions,
and campaigns to change Asian consumer behavior fail. Child (2012)
and Biggs et al. (2013) make compelling arguments that allowing a regulated legal trade in rhino horn, legalizing rhino horn farming, and devolving the ownership of rhinos to private, communal, and state
landholders would alleviate the poaching problem and allow rhino population recovery.
If poaching was brought under control, rhino populations in many
areas of Africa could rapidly be restored if restocking occurred because
extensive habitat remains (Pack et al. 2013). There are now black and
white rhino captive breeding programs on privately owned Texas
rangelands to provide a reserve of animals for restocking native lands
in Africa (Forsyth, 2015). A similar program is underway in Australia
(Verhagen, 2016). However, the rhino poaching problem must be resolved before restocking is feasible. We refer the reader to Pack et al.
(2013) for a more detailed discussion of potential strategies involving
both hunting and no-hunting models for recovery of African rhino
populations.
Importance of Community ownership and Management in African
Wildlife Conservation
A major problem confronting southern African wildlife is that wildlife ownership is generally at the state rather than local community
level. We do recognize RSA and Namibia as exceptions where landowners are major owners of wildlife. Protection of wild animals and
their habitat heavily depends on the commitment of people at the
local level to wildlife conservation (Lindsey et al. 2007, 2014; Duffy,
2010; Nelson et al. 2013; Pack et al. 2013). Much of Africa consists of diverse ethnic communities with their own cultures, customs, and languages. These ethnic groups in many cases lack formalized legal
ownership of their historic tribal lands and associated water, minerals,
wood, and wildlife resources, on which they depend for their livelihoods (Lindsey et al. 2007; Pica-Ciamarra et al. 2007; Rass, 2012;
Holechek et al. 2017). Pastoralism and small-scale farming typically
play key roles in providing livelihoods for these ethnic groups (PicaCiamarra et al. 2007; Rass 2012). However, ecotourism and sport hunting in many cases could also become major sources of income if legal
rights to land and wildlife ownerships were established (Lindsey et al.
2007; Pack et al. 2013; Holechek et al. 2017). We consider pastoralism
to be highly compatible with wildlife conservation when it is practiced
using scientiﬁc range management principles in multispecies grazing
programs. However, the political/economic system must facilitate pastoralism in generating income from wildlife, as well as livestock. In
most cases, African pastoral communities have limited or no potential
to generate income from wildlife due to the political frameworks in
the various countries (Lindsey et al. 2007, 2014; Norton-Grifﬁths,
2007; Duffy, 2010; Nelson et al. 2013).
There are several cases in which African parks and wildlife reserves
established over the past 40 yr for ecotourism resulted in displacement
and relocation of long-established ethnic communities (Duffy, 2010).
These actions compromised or ended their subsistence lifestyles by depriving them of historical grazing and hunting lands. Promised beneﬁts
such as education and health services, along with income from ecotourism and sport hunting, never materialized (Duffy, 2010). African governments have typically relegated hunting and ecotourism
concessions on community lands to extraneous operators and foreign
investors, causing resentment among villagers and pastoralists (Duffy,
2010).
Community-Based Natural Resource Management
We believe Community-Based Natural Resource Management
(CBNRM) has much potential to sustain and enhance wildlife
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populations and biodiversity on southern Africa rangelands that are
not part of national parks and reserves. It involves integrating conservation and economic beneﬁts for pastoral/subsistence farming communities that derive their livelihoods from livestock grazing and/or rain-fed
crop production (Tsing et al. 1999, Twyman, 2000, Child et al. 2010). A
speciﬁc ethnic group typically controls these lands such as the Maasai
in Kenya or the Zulu in South Africa. The primary concepts in CBNRM
are that communities should be allowed to manage the wildlife on
their lands and beneﬁt ﬁnancially from doing so (Tsing et al. 1999;
Twyman, 2000). Key premises are that people will conserve a resource
only if the beneﬁts exceed the costs of conservation and that people
will conserve a resource linked directly to their quality of life. The problems in actual application of CBNRM involve conﬂicts of interest,
avoiding exclusion of less inﬂuential community members, and the erosion of involved local institutions (Twyman, 2000; Campbell et al.
2001). Optimizing objectives of socioeconomic development, biodiversity protection, and sustainable use of natural resources can be a formidable, contentious task, especially among people with limited literacy.
Although they have imperfections, the United Nations, World Bank,
World Wildlife Fund, and various nongovernmental conservation organizations are all supportive of CBNRM, because of its potential to simultaneously enhance wildlife conservation and alleviate poverty. Under
CBNRM, sport hunting, distribution of meat from culled animals to community members, selling of wildlife by-products, and wildlife tourism
can be used to enhance household income, as well as generate funds
for schools, wells, solar heat and electricity, and sanitation facilities. Except for RSA, Namibia, and Zimbabwe, strong government support for
CBNRM in Africa has been lacking. CITES restrictions on the sale of
ivory and rhino horn are another impediment to CBNRM. Federal governments control sport hunting across eastern and southern Africa,
with various communities generally excluded from sharing the revenue
from the sale of licenses/tags (Lindsey et al. 2007, 2014). Outsiders are
commonly given the hunting concessions on community lands. Nevertheless, CBNRM has given several communities incentives to conserve
wildlife (Barnes et al. 2002; Kreuter et al. 2010). Meat from surplus or
culled animals and employment in local ecotourism and sport hunting
operations or as rangers and tour guides for national parks and reserves
have been the primary realized beneﬁts. We refer the reader to Child
et al. (2010) for a detailed review of the evolution of CBNRM in southern
Africa and future strategy recommendations.
The Savé Story
In RSA, Namibia, and Zimbabwe, several wildlife conservancies have
been effective in achieving goals of both wildlife conservation and improving human living conditions. Kreuter et al. (2010) provide three
case studies of wildlife conservation under CBNRM in southern Africa.
We have chosen the Savé Wildlife Conservancy in Zimbabwe as an example because it has been widely publicized, its history has been well
documented, it has received several awards, it is the world’s largest nature conservancy (350 000 ha), and it integrates both communal and
private land (Alessi and Alessi, 1999; Lindsey et al. 2007; Kreuter et al.
2010; CIC 2016). We refer the reader to Kreuter et al. (2010) for a detailed critique of the history, success, and problems of the Savé Conservancy. The Savé area was converted to a nature conservancy devoted to
the restoration of rangeland habitats and wildlife populations in 1992.
Previously it was a large livestock ranch with degraded rangeland and
depleted wildlife. A long-term plan was developed to foster ecotourism
through sustainable wildlife use that involved removal of livestock and
fences. A critical foresight was that of sharing economic beneﬁts with
surrounding communities, which were densely populated and
impoverished. It was recognized by the founders that local community
support would be needed for the project to be successful. The conservancy presently plays a major role in managing critically endangered
species, such as rhinos and lion. Conservation and research programs
have been implemented for several species, including leopard and
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Cape hunting (painted) dog (Lycaon pictus). The conservancy supports
diverse, thriving wildlife populations composed of more than 4 000 buffaloes, 1 600 elephants, and more than 160 black and white rhinos.
Poaching is under control due to the highly trained antipoaching unit
and its close ties to local communities, which cooperate in reporting
poaching. Cultural tourism and the sale of artisanal products are also important sources of employment to communities within the conservancy. The Savé has well established and respected ecotourism and big
game hunting programs.
Despite its conservation successes, the future of the Savé is in doubt.
Human encroachment has occurred on 25% of the area in the southern
half of the Savé due to Zimbabwe political policies involving land nationalization and population resettlement (Kreuter et al. 2010). Breakdown of local institutions is an important CBNRM problem in
Zimbabwe (Campbell et al. 2001). The success of wildlife conservancies
in RSA and Namibia is considered higher than in Zimbabwe because
property rights are more secure (Barnes et al. 2002; Kreuter et al.,
2010). In Namibia, Barnes et al. (2002) documented that conservancies
applying CBNRM have been economically effective at local levels, have
helped conserve wildlife, and have contributed positively to national
development. A detailed review of the economic, social, and conservation value of nature conservancies in RSA and Namibia is provided by
Taylor et al. (2016).
Combining CBNRM and Localized Development
In our experience, CBNRM has the most potential for success when
combined with localized development projects as discussed by
Holechek et al. (2017). The goals of these projects are to improve living
conditions, education, healthcare, and incomes of communities, while
concurrently enhancing conservation of wildlife, soil, and water resources. Family planning assistance, equal education for both genders,
empowerment of women, food self-sufﬁciency, development of renewable energy, improved sanitation, and development of hand crafts are
important components of these projects (Heinberg and Fridley 2016;
Holechek et al. 2017). Empowerment and education of women is an especially important part of localized development (Coppock et al. 2011;
Coppock and Desta, 2013). In pastoral African cultures, women are
often the leaders of collective action groups involved in conservation,
education, healthcare, and family planning programs. When signiﬁcant
improvement occurs in their education and quality of life, people have
more capability to conserve and improve, rather than unsustainably exploit natural resources on which they depend.
African Rangelands, Wildlife, and Food Security
Food security is a major concern across Africa because of its rapidly
increasing human populations, coupled with lagging food production
in several countries (Cribb, 2010; Brown, 2012). Sub-Saharan Africa
has the highest number and percentage of undernourished people in
the world (Cribb, 2010; Brown, 2012; World Hunger Education Service,
2013). Since the 1990s, serious consideration has been given to using
African wildlife as a primary source of meat (Ntiamoa-Baidu, 1997).
Wild meat or “bushmeat” (meat from wild terrestrial vertebrates derived from subsistence or commercial hunting) has been a human
source of “free” meat for millennia. Historically, it has been readily available in local markets and is now globally in demand. Presently,
bushmeat is mostly illegal and there is concern that unsustainable harvest (overhunting) will result in regional wildlife extirpations (Lindsey
et al. 2013b; Ripple et al. 2016). Increasing or even sustaining livestock
production in many regions of Africa may not be economically or environmentally viable because of land degradation, global warming, poor
soils, and erratic rainfall. Africa’s rapidly increasing human population
compounds problems relating to bushmeat and livestock production.
Meat affordability, as well as availability, is a growing problem for

many African communities, which is discussed in some detail by
Holechek et al. (2017).
Growing human populations, increasing middle class wealth, improved hunting technologies, and improved transportation in developing nations, in combination with rising global demand for food and
other products from wild animals, is jeopardizing the future of many
wildlife species (Heubach, 2016; Ripple et al. 2016). Conservation actions to provide sustainability of African wild mammals used as
bushmeat are discussed by Pack et al. (2013), Heubach, (2016), and
Ripple et al. (2016). These include more legal protection of wild animals,
development of funding, incentives and programs for wildlife management, provision of alternative foods to communities relying on
bushmeat, education and family planning, development of international
policies that discourage demand for threatened wildlife as a source of
food and other products, and increased wildlife law enforcement. Critical strategies advocated by Ripple et al. (2016) for sustainable bushmeat
production in large part follow our discussion of community-based natural resource management and localized development. Approaches that
beneﬁt both local people and wildlife will be necessary to avoid a future
of hungry, desperate people inhabiting “empty landscapes” (Ripple
et al. 2016).
African Game Animals as a Meat Source
Many species of African wildlife, when properly managed, have
shown potential as a higher-quantity, lower-input source of meat compared with traditional livestock ranching (Dasman and Mossman, 1961;
Hopcraft, 1986, 2000; Grootenhuis and Prins, 2000; Eves and Ruggiero,
2002). In most arid and semiarid parts of Africa, native ungulates in
many ways are better adapted to range conditions than livestock.
Bushmeat has long been a key component of food security for poor,
marginalized African communities. This is especially the case in subSaharan Africa, where more than 500 species (primarily wild ungulates
and rodents) are consumed (Redmond et al. 2006). For example, pastoral, impoverished ethnic groups in the Serengeti area of Tanzania still
hunt large- and small-sized wild mammals for nutritional and income
purposes (Mfunda and Røskaft, 2010). There is a growing market for
bushmeat in African urban middle- and upper-class communities as a
luxury and/or health food, with purported medicinal properties.
Hence, because it has commodity value, bushmeat can be a major
source of cash revenue. Where it is a primary source of protein,
bushmeat can be a critical safety net during food shortages caused by
drought, economic downturns, and political instability. We refer the
reader to for a detailed comparison of the nutritional values of several
African species used as meat sources.
In summary, it is probable some African rangelands can be more productive in terms of human protein needs, if bushmeat is emphasized
over domestic livestock production. Therefore, it has potential as another form of game ranching and wildlife cropping. Common-use grazing
involving stocking with combinations of wild and domestic animals,
based on rangeland research studies, may maximize meat production
and ﬁnancial returns in other situations. An example of a successful
common-use wildlife/livestock grazing program under communitybased natural resource management in the Rift Valley of Kenya is provided by Tyrrell et al. (2017).
Economics of African Wildlife Ranching
Studies on the economic effectiveness of African wildlife ranching
indicate many variables determine how its proﬁtability will compare
with conventional livestock operations. Economic research on semiarid
savanna rangeland in Zimbabwe by Kreuter and Workman (1994,
1996) did not support claims that wildlife ranching was more proﬁtable
than cattle ranching on areas with sparse wildlife populations, under
the price/cost and government regulatory conditions of the early
1990s. However, in areas with abundant wildlife populations, mixed
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cattle/wildlife operations were at least as proﬁtable as cattle-only operations. It was concluded that mixed cattle/wildlife operations were ﬁnancially, economically, and ecologically optimal where wildlife was
abundant. This was because these operations involved lower stocking
rates and spread ranching risks. In this study, the authors acknowledged
that government policy, the mix of wild animal species, and the
ranching cost/price structure inﬂuenced results. High-hunting-value
animals such as buffalo, elephant, and lion were not present on either
low or high wildlife abundance areas, which lowered wildlife proﬁtability. A key conclusion was that many factors are involved in determining
whether livestock-only, wildlife-only, or mixed operations will be most
proﬁtable on semiarid southern African rangelands. Therefore, broad
generalizations in many cases will not apply. Each situation must be
assessed independently in terms of government policies, the cost/
price structure, the mix of wildlife species available, the abundance of
wildlife species, land ownership, and the culture of local communities.
Community outreach programs oriented toward socioeconomic development that link biodiversity conservation inside and outside of
protected areas should receive more evaluation and emphasis (Wells
and McShane, 2004). Low-input wildlife production systems are an alternative to traditional domestic livestock ranching, and they have potential to elevate rangeland productivity, enhance conservation of
biodiversity, and alleviate poverty and hunger. However, more studies
such as those of Kreuter and Workman (1994, 1996) are needed to evaluate the socioeconomic effectiveness of these approaches. We refer the
reader to Taylor et al. (2016) for a detailed review of the economic, social, and conservation value of wildlife ranching in RSA, including recommendations for the future.
Woody Plant Encroachment and Wild Ungulates
Woody plant encroachment and dominance is becoming a major
problem in many African arid and semiarid ecosystems. One of the
major African challenges is increasing livestock production on
rangelands where woody species are replacing grasses (Estell et al.
2012). The common management response has been to increase domestic ungulate numbers, especially goats. This often further damages
rangelands along with causing extreme wildlife declines (Ogutu et al.
2016). Managing for the wide diversity of African wildlife, especially antelopes that consume a broad range of shrubs, is an alternative management approach to increasing goat numbers that needs to be evaluated in
terms of meat offtake, management inputs, rangeland productivity, and
environmental sustainability (Fig. 4). Developing breeds of goats, sheep,
and cattle through genetic selection that are efﬁcient shrub consumers
will be a slow, uncertain process. Selecting native ungulates for semidomestication for efﬁcient use of arid shrublands may be more effective
and quicker than developing better adapted livestock (Mysterud,
2010). However, in our opinion, both strategies should be pursued.
We refer the reader to Smit (2004) for a detailed review of woody
plant encroachment problems and restoration approaches using tree
thinning in southern Africa.
Conclusion
We view the future for southern Africa wildlife as one of both peril
and hope. The primary long-term peril is that at the present growth
rate (near 2.2% per yr), the human population across Africa will likely
double in the next 35 − 40 yr. There is growing alarm over the rapid
human population increase occurring in Africa (Conniff, 2014; Rieff,
2015; Ban, 2016; Holechek et al. 2017). Resources to support the drastic
population increases in African countries are generally meager (Cribb,
2010; Brown, 2012; Rieff, 2015; United Nations, 2015). At present,
about 40% of the people in eastern and southern Africa are
impoverished and exist on $1.25 or less per day (Simmons, 2015).
Most of the land is semiarid to arid with few rivers that can be dammed
for irrigated agriculture and hydropower. Only 10—15% of the land can
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be sustainably farmed (CIA, 2017). Large-scale industrial development
has so far not occurred in most of the eastern and southern African regions due to political instability and corruption that discourages foreign
investment, lack of infrastructure, lack of education and workforce
skills, cultural resistance to modernization, and oversupply of basic
goods from eastern Asian countries (Alpert, 2013; Rieff, 2015; Holechek
et al. 2017). If human living conditions sharply deteriorate, some countries in eastern and southern Africa could devolve into failed states, such
as Somalia and South Sudan (Brown, 2011; Rieff, 2015; Ahmed, 2017).
Poorly regulated hunting and poaching to meet basic human survival
needs could quickly decimate wildlife populations if a major food and/
or energy shock jolted the world economy or sustained drought occurred. Reduced numbers of wild animals and political instability in
Africa, coupled with declining income in Western countries from a
new ﬁnancial crisis, would adversely impact ecotourism and sport hunting. Without vibrant ecotourism and sport hunting, we consider the future of eastern and southern African wildlife to be precarious.
The positives for eastern and southern African wildlife are that the
animals are both culturally and economically of great importance to
many rural communities. Livestock and wildlife production from
rangelands can be complementary with sound range management. Together, they can increase food and income to many rural communities
across eastern and southern Africa. Income from wildlife ecotourism
and sport hunting is presently critical in providing foreign exchange
currency to most eastern and southern African countries. Large areas
of lands have been set aside for wildlife throughout this region. There
are many innovative options related to ecotourism, sport hunting, and
sale of animal by-products that can make wildlife a major source of income to rural communities. If legalized and carefully regulated, the sale
of both ivory and rhino horn could potentially play an important role in
elephant and rhino conservation. However, it is critical that the income
generated is apportioned primarily to pastoral communities that inhabit
the lands outside of national parks and reserves. These nonprotected
lands can provide additional habitat for rhino, elephants, and several
other endangered wildlife species.
At present, no more than 20% of the protected area in eastern and
southern Africa receives adequate law enforcement (Lindsey et al.
2014, 2016). Roughly $300 to $500 million is annually spent, but $2 to
$3 billion is needed for adequate law enforcement and management
of protected areas. Most of the funding for protection comes from ecotourism and sport hunting, rather than African governments. A major
challenge is to ﬁnd additional sources of funds from the world community for adequate law enforcement and management in African national
parks and reserves. Secondly, it is essential these funds arrive where
they are intended and not siphoned off along the way. We refer the
reader to Lindsey et al. (2014, 2016) and Pack et al. (2013) for a detailed
discussion of the funding problem and possible ways to improve
funding and performance of African protected areas.
The rapid human population growth and static to declining living
conditions for most rural African communities is causing alarm, especially after the epic 2015 migrant crisis in Europe (Brown, 2011, 2012;
Conniff, 2014; Rieff, 2015; Allen, 2016; Ban, 2016; Ahmed, 2017;
Holechek et al. 2017). Several development experts warn of a major humanitarian crisis if there are no major policy directives and commitments by the developed countries to slow human population growth
and improve living/environmental conditions across Africa (Cribb,
2010; Brown, 2011, 2012; Rieff, 2015; Ban, 2016; Ahmed, 2017;
Holechek et al. 2017). We believe that CBNRM combined with sustainable localized development programs can be an effective approach in
accomplishing goals of slowing population growth, improving living
conditions, improving soil and water resources, conserving rangelands,
and conserving wildlife in eastern and southern African countries. However, both funding and expertise for these projects will have to be drastically expanded for them to make a meaningful difference. African and
international governments, as well as nongovernmental international
aid organizations, must cooperate in funding, coordinating, and
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establishing already proven successful natural resource management programs at the community level.
Formalized community ownership of land and wildlife does not
occur throughout most of the region (Lindsey et al. 2007; PicaCiamarra et al. 2007; Brown, 2011, 2012; Shen and Sun, 2012; Jenet
et al. 2016; Holechek et al. 2017). This is the primary cause of many disputes among various ethnic groups and between ethnic groups and
their governments. In our view, providing communities legal rights to
their historical grazing/farming lands is an essential step in setting the
stage for rangeland and wildlife conservation through CBNRM and localized sustainable development.
The tremendous diversity and abundance of wildlife in eastern and
southern African countries is one of the world’s most spectacular natural wonders. It will be an epic tragedy for future generations if this world
heritage is destroyed through forces of overpopulation, political instability, greed exacerbated by corruption, unsound natural resource use,
and ethnic conﬂict over natural resources. The afﬂuent, developed countries of the world can do much to help sustain Africa’s wildlife legacy by
providing funds, expertise, and other incentives for wildlife conservation, rangeland management, CBNRM, and local development projects.
Very importantly, they can block African development projects that
have large-scale adverse impacts on wildlife habitat and other natural
resources, displace native peoples from their lands, and negatively impact ecosystem services. In our opinion, education, family planning,
and wildlife protection from poaching should receive heavy emphasis
in sub-Saharan African development programs funded by various government and non-governmental international aid organizations. We
are encouraged by the actions taken so far by UNESCO, the United
States, the European Union, and the regional countries themselves.
However, much more will have to be done in the future to secure eastern and southern Africa’s wildlife and rangeland legacy. We believe educating people across the globe on the status and needs of African
wildlife and rangelands is a critical part of conservation. Much can be
done to improve living conditions for people and wildlife in African
countries if judicious incentives, policies, education, and ﬁnancial assistance programs are provided. In closing, we consider it essential that
local communities receive monetary and other beneﬁts from wildlife
conservation on the lands they use for their livelihoods.
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