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Abstract

This paper reviews empirical evidence on the economics of elephants in southern Africa.

Most discussion is on the direct use values of elephant in Botswana, but Zimbabwe, Namibia

and South Africa are also examined. The threats to elephant populations, economic values

associated with them, and the way these values fit in the economic profile of wildlife

resources, are examined. In southern Africa, property rights have been secure enough to

ensure that ivory poaching has  been minimal. However, land conversion, mainly to

traditional livestock keeping/agro-pastoralism, is a emerging as a serious threat to elephant.

To counteract the land conversion threat it is necessary to ensure that the economic values of

elephant, and wildlife, are maximised. Initially, this involves maximising direct use values,

although later it may also mean the capture of non-use values. It is possible to allocate land to

different wildlife and other land uses in ways that maximise national income and minimise
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loss of non-use value. In this way investment in elephant management, and the wildlife

sector, can be economically viable.

Introduction

The aim of this paper is to review empirical evidence concerning the economics of elephant

management in southern Africa. The focus is on Botswana, where much of the work on

economics of elephant has been done, but discussion also deals with Zimbabwe, Namibia and

South Africa. The main policy issues surrounding elephant populations and their

management are examined to see to what extent these are economically efficient. The threats

to elephant populations, the economic values associated with elephant, and the way these fit

within the economic profile of wildlife in southern Africa are examined in turn.

Elephant Populations

Botswana has one of the largest populations of elephant in Africa, measured at some 63,000

(Gibson, 1995). Since 1987, Botswana has had a comprehensive programme of aerial surveys

to determine the population distribution and trends for wildlife species, countrywide (Gibson,

1995; Bonifica, 1991). Nearly all elephant are restricted to the north east, with a small,

isolated population, of some 500, found in the far eastern corner of the country. The main

population, which is contiguous with populations in Zimbabwe and Namibia, concentrates on

the Chobe, Linyanti and Kwando rivers and the eastern Okavango delta during the dry

season, and disperses out over a 4 million hectare range in the wet season. Only about a fifth

of the wet season range is within national parks and game reserves. Good evidence, from ten

years of countrywide aerial survey, shows that this population is increasing at a rate of six
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percent per annum. This is confirmed statistically using confidence limits from the surveys,

but has also been confirmed with a Monte Carlo simulation, using the survey data.

In Namibia there are some 9,000 elephant, also apparently increasing. In Zimbabwe, there

are some 56,000 elephant and this population also appears to be increasing, despite culling

programmes, instituted during the 1980s (Said et al., 1995). In South Africa, the population

of 10,000 is mainly confined to the Kruger National Park and it has been consistently

maintained at around this level though culling programmes during the 1980s. Currently,

without culling, the population is increasing.

Threats to Elephant Populations

Two influences can seriously affect wild elephant populations in southern African countries.

On the one hand, poaching; excessive killing of elephant for the harvest of ivory, by illegal

hunters, is a threat. On the other, land conversion; the appropriation of elephant habitat for

other land uses by a growing human rural population, is a threat.

Poaching has not yet become a serious threat to elephant populations in Botswana,

Zimbabwe, Namibia and South Africa. It has not attained levels which threaten to reduce

elephant populations at large. Until recently, land conversion has also not, so far, emerged as

a problem. Except possibly in Zimbabwe, no significant elephant populations have been

displaced by expanding human populations. However, there is also good  evidence that land

conversion will become a serious problem within the next 15 years.

In the countries in question, traditional livestock-keeping is the main land use to

threaten elephant habitat and existence. This is the prevalent form of agricultural land use on

communal land surrounding elephant ranges. It consists of small-scale, risk-averse, low-
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input, livestock husbandry, yielding a range of direct use values, including milk, live animal

sales/gifts, meat, draft power, manure, and store of value, as well as some cultural non-use

values. Commonly associated with this is low input, low yielding, small-scale, crop

production, drawing on draft power and manure from the livestock. Livestock are mostly

cattle with some goats, and crops are mostly millet, sorghum and/or maize. Crop production

occupies localised sites, while livestock are grazed over wider areas of land, usually within a

tenure system tending towards open access. In Botswana, livestock population has been

growing at 3.8% per annum since 1904. So far, this expansion has been onto new land within

communal areas, designated for livestock development. However there is now little unused

land left and it has been calculated that, in the next 15 years, some 68 percent of the elephant

range will be in demand for livestock use (Barnes 1997, 1998).

In Zimbabwe the problem is more severe. Here, particularly in the Zambezi valley

where there is dryland crop production potential, there is good evidence that land conversion

is already compressing the currently expanding elephant populations. The evidence from

Namibia also points to increasing land pressure for conversion of wildlife and elephant land.

In South Africa wildlife land is so far secure, but demand for land outside these areas is

extremely high.

Economic Values of Elephant Populations

The question of what economic values elephants have has been little studied. In Botswana,

however, a detailed cost-benefit analysis was conducted of various options for elephant

management and use. The study investigated the direct economic use value of the elephant

population, in terms of the present value of 15 years of gross output and national income,
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discounted at 6 percent. Models of the current elephant use of the time, and the introduction

of feasible new uses, were made. Elephant use for viewing was the existing status quo, and

the additional introduction of safari hunting tourism, licenced hunting by Botswana citizens,

elephant cropping (culling) for ivory, hides and meat, and combinations of these, were

examined. This was done in 1989, just before the CITES-imposed ban on trade in elephant

products was introduced, and again in 1990, just after the ban was imposed. Figure 1 shows

the results of this analysis. There was a marked effect of the ban on use values. By 1990, the

values attributable to options including cropping were severely reduced (nearly all positive

values from cropping had been eliminated by the ban).

Figure 1.  Botswana elephant economic use value in 1990 and 1989, in terms of present
value, for different use options (million pula, 1991: P1.00 = US$0,47)
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Figure 2 shows, more closely, the results of a detailed analysis made in 1992, where

fifteen year net present values of options were measured using a discount rate of 6 percent.

Here, the flow of net benefits resulting from elephant use, in terms of gross national income



6

and measured in terms of economic efficiency or shadow prices, was compared with the

national investment in elephant conservation. It can be seen that the addition of cropping

would add no value (it would even slightly reduce it), but the introduction of safari hunting

would increase use value significantly.

Figure 2.   Elephant economic use values in 1992: the net present values of use options
in terms of net national income (pula million)
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Another analysis was done in 1992, where the effect of different scenarios regarding

increasing costs of protection on the viability of elephant management was examined. Here,

in Figure 3, it can be seen how the inclusion of safari hunting was essential for the economic

viability of the high cost scenarios.



7

Figure 3.  Elephant economic use values in 1992: the effect of inclusion of safari hunting
on the net present value of elephant management (pula million)
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It is instructive to examine the composition of the net present values in these analyses.

Figure 4 shows the components of the 15 year, present value of the elephant population

during 1989, before the CITES ban. At this time, viewing made up 44 percent of value, safari

hunting made up 16 percent of value, and the rest (cropping values) made up 40 percent. It is

interesting that ivory only makes up less than half of the cropping values, all of which were

lost with the ban.
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Figure 4.  Elephant economic use value in Botswana 1989: the composition of 15 year
present value according to category of use
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The composition of the present value after the ban in 1990 is shown in Figure 5. The

contribution of cropping values to the total 15 year present value is reduced to some 5

percent, with viewing, at 70 percent, making up most of the value. In 1992, the composition

of net present value showed a similar pattern, with the value of cropping uses reduced to

some 2.5 percent of the total.



Figure 5.  Elephant economic use value in Botswana 1990: the composition of 15 year present value according to category of
use
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The economic effects of the 1990 ban on use of elephant products are highly

likely to have been similar in the countries of Namibia, Zimbabwe and South Africa.

However, it should be noted that in Zimbabwe and South Africa, the losses in cropping

value were real and not hypothetical.

Elephant in Botswana are clearly capable of generating positive economic values,

although these have been severely reduced by the introduction of trade prohibition.

Studies so far have focused on the direct use values of elephant populations, and little is

yet known of their indirect use values and non-use values. However, there is evidence,

discussed below, that these values exist, and may be captured for conversion to income.

Elephants As a Component of the Wildlife Resource

The characteristics of the direct use values of elephant, described above, are part of the

economic value of wildlife resources as a whole. The conversion of land used by

elephants will tend to depend on the value of the whole wildlife community on the land,

and so we need to examine what is known about this.

Direct use values attributable to wildlife are derived from commercial wildlife use

which, in southern Africa, takes place on public, private, and communal lands. It involves

a wide range of activities or potential activities, including wildlife viewing tourism, safari

hunting tourism, community wildlife use, game ranching, intensive ostrich or crocodile

production, elephant culling, and product processing. In Zimbabwe, Botswana, Namibia

and South Africa, recent legislative changes giving communities access to custodial rights

over wildlife have opened the way for wildlife use to contribute to livelihoods.

Research by Jansen et al. (1992), Bond (1993, 1995), Barnes (1998), Barnes (1995a,

1995b) has shown that the economic characteristics of wildlife use activities are varied.

They range from extensive, small-scale subsistence use to capital-intensive farming.
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Financial and economic profitability, as well as efficiency in use of land, capital, labour

and management, differ widely between activities. The various activities also have

differing land and site suitability requirements.

Work has been done comparing the economic value of commercial livestock

production with wildlife use on private land, and here, while private returns are

comparable between the two,  economic value tends to be slightly higher with wildlife

use. There is still a need for research into the economic tradeoffs between traditional

livestock-keeping/agro-pastoralism, on communal land, and other uses (the wildlife uses

and commercial livestock production). In Namibia, it is known that commercial wildlife

use activities contribute much needed cash for livelihoods in rural communities. In this

way, wildlife uses are often complementary to other non-cash household coping strategies

such as livestock keeping and crop production (Ashley and LaFranchi, 1997).

In Botswana, the wildlife estate (all land allocated to wildlife in the country) was

examined using a linear programming model (Barnes 1994, 1998). This analysis was

designed to combine different wildlife uses to maximise gross national income on the

wildlife estate, measured in terms of economic efficiency, or shadow prices. Expansion of

the different activities over 15 years, within the constraints of growth in overall demand,

and within some 25 other constraints to expansion was assumed. Commercial livestock

production was included in the model to see to what extent it could displace wildlife uses

in the estate. Unfortunately the model did not include traditional livestock-keeping.

Figure 6 shows some results; the allocation of capital between uses, required to maximise

national income. Most capital (66 percent) would be allocated to wildlife viewing, but

other important consumers of capital would be livestock production and ostrich farming.

The uses through which the elephant resource contributes to value are, wildlife viewing,

safari hunting, and community use in high value areas.
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It is possible to see how land would be allocated under this scenario. Figure 7

shows this. It can be seen that the uses involving elephant only make use of about 40

percent of the land. In fact we know that elephant occupy less land than this, given the

size of their wet season range. Wildlife viewing, which, in figure 6, made use of 66

percent of all available capital, would only use some 17 percent of the land in the estate.



Figure 6.  The allocation of capital between land uses, needed to maximise gross national income in the wildlife estate
            (Botswana, 1991)
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Figure 7.  The allocation of land between activities, needed to maximise gross national income in the wildlife estate (Botswana,
1991)
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The linear programming  model was aimed at maximising national income, and it can be

seen from Figure 8 how much of this would be generated by each activity in the optimal

scenario.

Although they do not use much land, the activities involving elephant generate

about 85 percent of the total use value of the wildlife sector. Apart from ostrich farming,

which generates 9 percent, all the other uses each generate less than 5 percent of the total

national income contribution. In further development of this study, it was also shown,

with cost-benefit analysis, that the return in the flow of net benefits from an appropriate

allocation of uses on the wildlife estate, economically justifies the planned national

investments in the wildlife sector as a whole.

Patterns in the wildlife sectors of Namibia, Zimbabwe and South Africa can be

expected to be very broadly similar to that, described for Botswana. An exception might

be in Zimbabwe, where elephant occupy a greater proportion of the overall wildlife

estate. It  might be expected, here, that uses involving elephant would dominate, even

more, the total use value of the wildlife sector.



Figure 8.  The gross national product generated by different land uses with optimal allocation of capital for use within the
wildlife estate (Botswana, 1991)
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Studies so far have focused on the direct use values of wildlife populations, and little

is yet known of their indirect use values and non-use values. However, work by Holland

(1993) and Oellerman et al. (1994) both in South Africa, Barnes (1996, 1998) in Botswana,

and Barnes et al. (1997) in Namibia, all found strong evidence of willingness to pay for

wildlife preservation among visitors to wildlife areas. This suggests that there are significant

positive economic values associated with conservation of wildlife (and elephant) in these

countries. These values could be captured for national benefit, if appropriate market

mechanisms were developed. Since these values are likely to be significant, and we don’t

know what they are yet, development should be planned to minimise their loss.

Analysis of the spacial niches for the different wildlife and livestock uses, within the

wildlife sector in Botswana, was done using hypothetical rent-bid triangles over a gradient of

increasing disturbance in the landscape. This gradient would be from one extreme: remote,

high bio-diversity and high wilderness quality, to another: urban or peri-urban, high degree

of disturbance and low bio-diversity. This exercise revealed that there is a spectrum of land

zones in which different activities emerge as having highest contribution to the economy, as

well as highest technical suitability.

We can also spread all the possible land uses along the same gradient according to

their  own effects on bio-diversity and non-use values, as we perceive them intuitively. It is

interesting that the resulting spacial array of uses coincides with the first one derived from

use values. Thus, within the wildlife estate of Botswana, there seems to be a spacial

allocation of resources which, on the one hand maximises the contribution in national

income, and on the other hand minimises loss of non-use values. Since non-use values have

potential to contribute to national income in the future (as market mechanisms for their
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capture are developed), this spacial allocation would also tend toward maximising total

economic value.

Conclusion

Economic influences on elephant management in southern Africa are dominated by those

forces that generate threats to elephant existence. In southern Africa, at least in Botswana

Zimbabwe, Namibia and South Africa, property rights for elephant have so far been secure

enough to ensure that so far ivory poaching has not been excessive. Land conversion,

however, is  emerging as a serious threat to elephant in these countries. The threat of land

conversion is most serious in those fairly small parts of elephant range which have higher

average annual rainfall and better soils, because here, dryland crop production is technically

feasible. Thus in the Zambezi valley of Zimbabwe, where cotton can be grown  elephant

habitat is under severe threat. However, the land use which threatens 90 percent of elephant

habitat is traditional livestock-keeping/agro-pastoralism.

To counteract the land conversion threat we need to ensure that the economic values

of elephant  are maximised. This means maximising the economic value of the total wildlife

communities within which elephant exist. At least initially, this involves maximising direct

use values in the form of income. Later, it may mean also capturing non-use values which

can be converted to income. Evidence from Botswana shows that it is possible to allocate

land to different wildlife and other land uses in a way that maximises national income and

simultaneously minimises loss of non-use values. It is within this framework that elephant

conservation has a good chance of succeeding.
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