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Noteson
The Economics of Control of Wildlife Pests

ABSTRACT

Some wildlife species are agricultural pests but these populations are often valued by
other than agriculturalists. For non-farmers, the population levels of such wildlife are
frequently pure public goods. Thisis one source of market failure in the economically
optimal socia control of an agricultural pest of this type. Secondly, if the speciesis
geographically mobile, externalities occur between farmers in the control of the
species, and this reduces the incentives of farmers as individuals to control the pest
species. It is shown that depending on the relative strength of these opposing types of
market failure, farmers may excessively reduce or insufficiently decrease the

population of a species from a social economic point of view.

Keywords: agriculture, market failure, mobility of pests, pest control, pure public

goods.
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Noteson
The Economics of Control of Wildlife Pests

1. Introduction

In many cases, wildlife species that are agricultural pests to farmers are valued by
non-farmers. Some have existence value for non-farmers and can sometimes be
regarded as pure public goods from their point of view. The African buffalo is one
species that has these joint attributes but many other wildlife species, such as elephant
species, also do. Nevertheless, in most cases, wildlife species are mixed goods
(Tisdell, 2009, pp. 82-83) from the point of view of non-farmers. As discussed by
(Tisdell, 2005, section 5.2) the total economic value of many wildlife species consists
of diverse economic components or categories of types of economic goods. For
example, the species just mentioned apart from having passive or non-use values have
use values both of a consumptive and non-consumptive nature. For example, a
consumptive use value of the African buffalo is its utilization for edible dry meat
(biltong) and the meat, tusks, hides and other parts of the elephant can be used. The
utilization of the species for tourism, other than that involving recreational hunting,
constitutes a use value for them. In this analysis, it will be assumed that any benefits
obtained by non-farmers from the population of a wildlife species cannot be

appropriated by farmers. For farmers, this benefit is an external benefit.

Severa economic questions arise in such cases. These include the following: To what
extent is it economically optimal to reduce the population of such a species given the
conflicting interests of farmers and non-farmers in its population? What factors are
likely to influence decisions by individual farmers to reduce population of the species
which occur on their property? It will be argued that decisions by farmers in this
respect are influenced by the geographical mobility of the species and in addition,
they fail to take into account the value placed by non-farmers on the presence of the
species. These two types of failures (depending on circumstances to be discussed) can
result in excessive or insufficient reduction in the population of the species by farmers
from a social economic point of view. In turn, the factors will be considered that

influence decisions of individual farmers to reduce agricultural wildlife pests on their



properties and then socially optimal decisions for reducing the populations of such
wildlife will be examined. Thisanalysisis followed by a discussion and conclusions.

2. Decisions by Individual Farmersto Kill Wildlife Pests on their Property

In deciding on whether to kill pests on their property, individual farmers will compare
the economic gains from this action with the cost to them of killing the pest. In Figure
1, for example, line ABC might represent the marginal benefit to afarmer of killing a
pest on his’her property and line OBD might be the associated marginal benefit to the
farmer. In the case shown, the farmer maximizes his own net gain by killing K; of the
pest population on his property. It does not pay the farmer to kill all of the pest

animals that come to his property.
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Figurel: An illustration of the most economic kill of a pest by a farmer on his
property. Only the farmer’s net benefits are considered.

Note that the mobility of the pest population and the natural rate of population
replacement will affect the level of kill that is optimal from the farmer’s point of view.
The more rapid is the replacement of killed animals by those from other properties,
the lower isline ABC. Therefore, the less economic is control. In genera, the greater

the geographical mobility of animals, the less economic is control from an individual



farmer’s point of view (Tisdell, 1982, pp. 367-372). Also this is so the faster the
popul ation increases after its numbers are reduced (Tisdell, 1982, pp. 372-374).

It is also true that what is economically optimal from an individual farmer’s point of
view as far as pest control is concerned is not necessarily optimal from the point of
view of farmers collectively. For example, individual farmers are likely to exert
insufficient control of a pest from the collective viewpoint of farmers if the pest is
mobile. When the pest is mobile, other farmers obtain a favourable externality from
its control by an individual farmer. However an individual farmer will not take this
into account in his decision to control the pest population on his property. There is,
therefore, insufficient control from the collective point of view of farmers. This can be
illustrated by Figure 2.

In Figure 2, line ABC is the private marginal gain to an individual farmer of reducing
the population of the pest found on his property and line EFG represents the marginal
collective benefits (benefit to all farmers only) of doing this. The difference between
these two lines represents the external (spillover) benefits to other farmers of the
individual farmer killing the pest population on his property. The marginal cost to the
farmer of killing the pest is represented by line OD. Given the situation shown in
Figure 2, the individual farmer will only kill K1 of the pest found on his’her property

whereas it is optimal from the viewpoint of all farmersto kill Ka.
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Figure2: Figure to show that because of external benefits to other farmers,
individual farmers may under control a pest on their property (if the pest
Is mobile) when the collective benefits of al farmers are considered.

A complex interdependence problem arises when pests are mobile. The amount by
which a farmer finds it profitable to control a pest varies with the amount of control
that other farmers exert. Therefore, modelling this problem is complex! However, it is

not completely hopeless.
3. The Socially Optimal Reduction in the Population of a Wildlife Pest

Consider a wildlife species that causes damages to farms but is also valued by non-
farmers. For non-farmers, the level of the population of the wildlife species may be a
pure public good. What is the socially optimal level of control of this agricultural
pest? Figure 3 can be used to consider thisissue. In this figure, X represents the level
of population of the wildlife species and the Y-axis indicates monetary values for
example in dollars. Relationship ACD represents the extra value placed by non-
farmers on the level of population of the focal species (for instance, the African
buffalo) and line OE specifies the extra losses incurred by farmers as the level of
population of the species increases. Non-farmers do not place any extra value on
populations of the focal speciesin excess of Xs.
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Figure3: Anillustration of the socially optimal control of a wildlife species which
isan agricultural pest for farmers but which is valued by non-farmers.

Suppose that the focal species has a population of X,4. Although farmers would like to
see the population of the pest reduced to zero, it would only be socially optimal to
reduce it to at most X,. A reduction to X, would be optimal in the unlikely event that
the level of the population of the species can be reduced at zero cost. X, corresponds
to point B, the point at which the marginal value of the species to non-farmers just
equals the marginal loss that their population causes to farmers. If the marginal cost of
killing numbers of the species or otherwise reducing its population is positive, it is
socially optimal to reduce its population by less than X4 — X;. Furthermore, the larger
the marginal cost of reducing the population of a species, the smaller is the socially
optimal reduction in the level of its population.

For example, suppose for simplicity that the marginal cost of reducing the population
of the speciesis a constant equivalent to EH in Figure 3. Then line FH represents the
net marginal benefits to the farm sector from reducing the population level of the
species when movements from right to left in X are considered. In this case, the
socially optimal level of the population of X corresponds to point G and reduction in
the level of population of the species from X, to X, issocially optimal.



4. Discussion

Note that if the population of the species is less than X3, (see Figure 3) non-farmers
will be opposed to any policies that reduce its population and therefore, will be in
conflict with farmers. Furthermore, because of the externality issues mentioned above
farmers may, by their individual actions, reduce the population of the focal species by
too little or by too much from a social point of view. Opposing forces come into play.
The failure of farmers to take into account the preferences of non-farmers tends to
lead to a socially excessive level of reduction in the population of the species by
farmers. On the other hand, when the species is mobile between farms, this reduces
the economic incentive of individual farmers to reduce its population. The fina
outcome depends on the relative strength of these forces. If the mobility of the species
is low, if the costs to individual farmers of reducing populations on their properties
are low and if the losses caused by the species are high, thisis likely to result in an
excessive economic reduction in the population of the species at the hands of farmers.
On the other hand, if the speciesis highly mobile, less than a socially optimal level of

control of itslevel of population islikely to be undertaken by farmers.

It is clear that depending on the circumstances, farmers can excessively or
inadequately reduce the population of wildlife species which are agricultural pests.
Market failures occur of the type specified above. These failures tend to operate in
opposite directions. On the one hand, failure of farmers to take into account the
margina value that non-farmers place on the population of afocal species encourages
farmers to reduce its population by a socially excessive amount if it is an agricultural
pest. On the other hand, the externalities that arise when the agricultural pest is mobile
reduce the incentive of individual farmers to control its population. The net effect on
the population of the species depends on the relative strength of those counteracting

forces.

Note that in the above discussion, wildlife that is killed has been assumed to have no
market value. If it does this will reduce the net cost of killing it and in Figure 3 this
will shift the line FGH upwards. If in fact, it is profitable to harvest it, line FG will
rise above line OE and therefore it may become socially optima to reduce the
population of the wildlife species by more than X4 — X;.



5. Conclusion

The above theory helps to explain why in some jurisdictions landholders are legally
obliged to reduce wildlife agricultural pests on their properties and to refrain from
doing this in other cases. The former seems likely when little or no value is placed on
the wildlife species by non-farmers, asis the case of some feral animals (for example,
feral pigs) and the speciesis very mobile (Tisdell, 1982). The latter seems more likely
in cases where non-farmers value the wildlife species significantly and it is relatively

immobile.
6. References

Tisdell, C.A. (1982). Wild Pigs: Environmental Pest or Economic Resource?,
Pergamon Press, Sydney, Oxford, New Y ork.

Tisdell, C.A. (2005). Economics of Environmental Conservation, 2nd Edn., Edward
Elgar, Cheltenham, UK and Northampton, MA, USA.

Tisdell, C.A. (2009). Resource and Environmental Economics. Modern Issues and
Applications, World Scientific, Singapore, New Jersey, London.



PREVIOUSWORKING PAPERSIN THE SERIES
ECONOMICS, ECOLOGY AND ENVIRONMENT

For alist of working papers 1-100 in this series, visit the following website:
http://www.uq.edu.au/economics/PDF/staff/Clem_Tisdell WorkingPapers.pdf or seelistsin

papers 101 on.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111

112.

113.

114.

115.

116.

117.

118.

119.

Knowledge and Willingness to Pay for the Conservation of Wildlife Species:
Experimental Results Evaluating Australian Tropical Species, by Clem Tisdell and
Clevo Wilson, May 2004.

Antarctic Tourists, Wildlife and the Environment: Attractions and Reactions to
Antarctica, by Clem Tisdell, May 2004.

Birds in an Australian Rainforest: Their Attraction for Visitors and Visitors
Ecological Impacts, by Clem Tisdell and Clevo Wilson, May 2004.

Nature-Based Tourism and the Vauation of its Environmental Resources. Economic
and Other Aspects by Clem Tisdell, May 2004.

Glow Worms as a Tourist Attraction in Springbrook National Park: Visitor Attitudes
and Economic Issues, by Clem Tisdell, Clevo Wilson and David Merritt, July 2004.
Australian Tropical Reptile Species: Ecologica Status, Public Vauation and
Attitudes to their Conservation and Commercia Use, by Clem Tisdell, Clevo Wilson
and Hemanath Swarna Nantha, August 2004.

Information and Wildlife Valuation: Experiments and Policy, by Clem Tisdell and
Clevo Wilson, August 2004.

What are the Economic Prospects of Developing Aquaculture in Queendand to
Supply the Low Price White Fillet Market? Lessons from the US Channel Catfish
Industry, by Thorbjorn Lyster and Clem Tisdell, October 2004.

Comparative Public Support for Conserving Reptile Species is High: Australian
Evidence and its Implications, by Clem Tisdell, Clevo Wilson and Hemanath Swarna
Nantha, October 2004.

Dependence of public support for survival of wildlife species on their likeability by
Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, October 2004.

Dynamic Processes in Contingent Valuation: A Case Study Involving the Mahogany
Glider by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, November
2004.

Economics, Wildlife Tourism and Conservation: Three Case Studies by Clem Tisdell
and Clevo Wilson, November 2004.

What Role Does Knowledge of Wildlife Play in Providing Support for Species
Conservation by Clevo Wilson and Clem Tisdell, December 2004.

Public Support for Sustainable Commercial Harvesting of Wildlife: An Australian
Case Study by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, December
2004.

Endangerment and Likeability of Wildlife Species: How Important are they for
Proposed Payments for Conservation by Clem Tisdell, Hemanath Swarna Nantha and
Clevo Wilson, December 2004.

How Knowledge Affects Payment to Conserve and Endangered Bird by Clevo
Wilson and Clem Tisdell, February 2005.

Public Choice of Species for the Ark: Phylogenetic Similarity and Preferred Wildlife
Species for Survival by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha,
March 2005.

Economic Incentives for Global Conservation of Wildlife: New International Policy
Directions by Clem Tisdell, March 2005.

Resource Entitlements of Indigenous Minorities, Their Poverty and Conservation of
Nature: Status of Australian Aborigines, Comparisons with India's Tribals, Theory
and Changing Policies Globally by Clem Tisdell, March 2005.


http://www.uq.edu.au/economics/PDF/staff/Clem_Tisdell_WorkingPapers.pdf

120.

121.
122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.
144,

Elephants and Polity in Ancient India as Exemplified by Kautilya's Arthasastra
(Science of Pality) by Clem Tisdell, March 2005.

Sustainable Agriculture by Clem Tisdell, April 2005.

Dynamic Processes in the Contingent Valuation of an Endangered Mammal Species
by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, April 2005.
Knowledge about a Species Conservation Status and Funding for its Preservation:
Analysisby Clem Tisdell, June 2005.

Public Valuation of and Attitudes towards the Conservation and Use of the Hawkshill
Turtle: An Australian Case Study by Clem Tisdell, Hemanath Swarna Nantha and
Clevo Wilson, June 2005.

Comparison of Funding and Demand for the Conservation of the Charismatic Koaa
with those for the Critically Endangered Wombat Lasiorhinus krefftii by Clem Tisdell
and Hemanath Swarna Nantha, June 2005.

Management, Conservation and Farming of Saltwater Crocodiles: An Australian Case
Study of Sustainable Commercial Use by Clem Tisdell and Hemanath Swarna Nantha,
August 2005.

Public Attitudes to the Use of Wildlife by Aborigina Australians: Marketing of
Wildlife and its Conservation by Clem Tisdell and Hemanath Swarna Nantha, August
2005.

Linking Policies for Biodiversity Conservation with Advances in Behaviora
Economics by Clem Tisdell, August 2005.

Knowledge about a Species Conservation Status and Funding for its Preservation:
Analysis by Clem Tisdell, August 2005.

A Report on the Management of Saltwater Crocodiles (Crocodylus porosus) in the
Northern Territory: Results of a Survey of Pastoralists by Clem Tisdell, Clevo Wilson
and Hemanath Swarna Nantha, September 2005.

Crocodile Farms and Management of Saltwater Crocodiles in Northern Territory:
Results of a Survey of NT Crocodile Farmers Plus Analysis of Secondary Information
by Clem Tisdell, September 2005.

The Environment and the Selection of Aquaculture Species and Systems. An
Economic Analysis by Clem Tisdell, October 2005.

The History and Value of the Elephant in Sri Lankan Society by Ranjith Bandara and
Clem Tisdell, November 2005.

Economics of Controlling Livestock Diseases: Basic Theory by Clem Tisdell,
November 2006.

Poverty, Political Failure and the Use of Open Access Resources in Developing
Countries by Clem Tisdell, November 2006.

Global Property Rights in Genetic Resources: An Economic Assessment by Clem
Tisdell, November 2006.

Notes on the Economics of Fish Biodiversity: Linkages between Aquaculture and
Fisheries by Clem Tisdell, November 2006.

Conservation of the Proboscis Monkey and the Orangutan in Borneo: Comparative
Issues and Economic Considerations by Clem Tisdell and Hemanath Swarna Nantha,
March 2007.

Economic Change and Environmental Issues: Policy Reforms and Concerns in
Australian Agriculture, by Clem Tisdell, April 2007.

Institutional Economics and the Behaviour of Conservation Organizations:
Implications for Biodiversity Conservation by Clem Tisdell, March 2007

Poverty, Policy Reforms for Resource-use and Economic Efficiency: Neglected
Issues by Clem Tisdell, May 2007.

The State of the Environment and the Availability of Natural Resources by Clem
Tisdell, May 2007.

Economics of Pearl Oyster Culture by Clem Tisdell and Bernard Poirine, July 2007.
The Economic Importance of Wildlife Conservation on the Otago Peninsula — 20
Y ears on by Clem Tisdell, November, 2007.



145.

146.

147.

148.

149.

150.

151

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Valuing the Otago Peninsulac The Economic Benefits of Conservation by Clem
Tisdell, November 2007.

Policy Choices about Agricultural Externalities and Sustainability: Diverse
Approaches, Options and Issues by Clem Tisdell, November, 2007.

Global Warming and the Future of Pacific Island Countries by Clem Tisdell,
November 2007.

Complex Policy Choices about Agricultural Externdlities. Efficiency, Equity and
Acceptability by Clem Tisdell, June 2008.

Wildlife Conservation and the Value of New Zealand's Otago Peninsula: Economic
Impacts and Other Considerations by Clem Tisdell, June 2008.

Global Property Rights in Genetic Resources: Do They Involve Sound Economics?
Will They Conserve Nature and Biodiversity? By Clem Tisdell, August 2008.
Supply-side Palicies to Conserve Biodiversity and Save the Orangutan from Oil Palm
Expansion: An Economic Assessment. By Clem Tisdell and Hemanath Swarna
Nantha, September, 2008.

The Orangutan-Oil Palm Conflict: Economic Constraints and Opportunities for
Conservation by Hemanath Swarna Nantha and Clem Tisdell, October 2008.
Economics, Ecology and the Development and Use of GMOs. Genera
Considerations and Biosafety Issues by Clem Tisdell, October 2008.

Agricultural Sustainability and the Introduction of Genetically Modified Organisms
(GMOs) by Clem Tisdell, February, 20009.

Notes on Biodiversity Conservation, The Rate of Interest and Discounting by Clem
Tisdell, April, 2009.

Is Posner’s Principle of Justice an Adequate Basis for Environmental Law? by Clem
Tisdell, June 20009.

The Sustainability of Cotton Production in China and Australiaz Comparative
Economic and Environmental 1ssues By Xufu Zhao and Clem Tisdell, June 2009.

The Precautionary Principle Revisited: Its Interpretations and their Conservation
Consequences by Clem Tisdell, September, 2009.

The Production of Biofuels. Welfare and Environmental Consequence for Asia by
Clem Tisdell, September, 2009.

Environmental Governance, Globalisation and Economic Performance by Clem
Tisdell, November 2009.

Managing Forests for Sustainable Economic Development: Optimal Use and
Conservation of Forests by Clem Tisdell, February 2010.

Comparative Costs and Conservation Policies for the Survival of the Orangutan and
Other Species: Includes an Example by Clem Tisdell and Hemanath Swarna Nantha,
May 2010.

10



	ECONOMICS, ECOLOGY AND THE ENVIRONMENT
	ECONOMICS, ECOLOGY AND ENVIRONMENT

