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ABSTRACT

This paper makes an economic analysis of the adoption of Inte-
grated Pest Management (IPM). It uses the economic threshold
model as the individual producer’s [PM decision behavior model and
the external cost as the basis of government I[PM projects or related
policies. Also, an empirical analysis of rice farmers’ willingness-to-
pay for the environment and human health was done. The main rea-
sons of inadequate IPM adoption ( pesticide overuse) are discussed
and the measures to internalize the externalities caused during pest
management are elaborated systematically.

Currently, chemical control is still dominant in pest manage-
ment practices. In the era of rapid population growth, chemical con-
trol once increased the pest control efficiency greatly and thus con-
tributed a lot to food supply. But meanwhile, it polluted the air, the
soil and damaged the water quality, and it brought risks to the
wildlifes and human health. IPM techniques are in accordance with
the principle of sustainable development in agriculture, and IPM is a
successful alternative for traditional chemical control. So, it is of
great importance to find the way of increasing the adoption of IPM.
Economics has been successfully used to establish the Economic
Threshold model and for benefit — cost analysis. But, the potential
role of Economics in the design, assessment and policy analysis of
IPM is far beyond this. The risk — aversion character of the farmers
and the government’s goal of food security strengthen the use of
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chemical pesticides. Moreover, because of the existence of externali-
ties, the individual who is seeking maximum benefits from the mar-
kets will have ‘myopic self-interest’ and thus it is not possible that
the people’s willingness-to-pay for the environment and human
health be reflected fully and automatically in the markets. This
makes the problem of the adoption of IPM much more complicated.
The paper analyzes the adoption of IPM from both of the technical
and policy aspect. The technical aspect mainly refers to the economic
assessment of the health and environmental effects of pest control
methods. This includes the economic damages resulted from envi-
ronmental pollution and human health risks, theories and practices
to measure the economic benefits of the adoption of IPM, the eco-
nomic appraisal of IPM projects and policies. The essence of the
technical aspect analysis is to study the relationship between human
and the environment. The second aspect is related to policy. It
refers to the relationship between economic development, environ-
mental protection and the decrease of human health risks. It includes
the study of the producers’ economic behavior, the economic reasons
of the overuse of chemical pesticides and ways to improve incentives
for IPM adoption. In essence, it studies the relationship among peo-
ple when considering the environment and human health problems.
IPM had been commonly used during last century, but there is
not a uniform concept for [IPM. Since the governments’ advocacy for
IPM in the developed countries, it is necessary to carry on the re-
search on the definition of IPM and how to measure the adoption of
IPM. After studying the various definitions of IPM, the author di-
vided the definitions into two categories: the input-oriented defini-
tion and the output-oriented one. It is pointed out that the latter is
more suitable for the economic analysis. The former emphasizes the
. 2 .
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pest management practices, while the latter emphasizes the out-
comes of pest management, which includes profitability, profitabili-
ty risks, the effects on the environment and human health. Because
the output-oriented definition refers to the aspects that the govern-
ment and the public concern and can be used to measure these re-
sults; moreover, it has the advantage that can be adjusted easily, it
is more suitable for the economic analysis. As there are two different
ways to define IPM, the ways to measure the adoption of IPM can
be divided accordingly to input-oriented and output-oriented ones.

Whether IPM will be adopted depends on the pest control deci-
sion-maker’s benefits and cost analysis and thus their final decision.
The decision-makers include the individual producer and the
government’s plant protection agencies, so the adoption of IPM is
analyzed from both the individual and collective decision-making as-
pects. The commonly used model of individual decision is economic
injury level (EIL) and economic threshold (ET) model. The newly
developed dynamic threshold model and environmental threshold
model made this method more and more practical and can resolve
many newly emerged problems, such as resistance and the environ-
mental risks caused by chemical control, etc. Moreover, marginal
analysis, decision theories and behavior-decision models are used for
individual decisions. A highly uniform collective control decision is
being applied in China. The main goal of the collective decision
maker, which has been food security, accentuates the risk averter
character of decision makers, and thus encourages the pesticide use
and impedes the adoption of IPM.

The above mentioned decision models do not include externali-
ties automatically, so it is necessary to take actions to internalize the
externalities. A fundamental job is to calculate external costs accu-

. 3 .



BEEMESEE (IPM) BEFRDHN

rately. There are many kinds of methods to measure the external
costs, such as travel cost method, cost-of-illness method, hedonic
price method, or contingent valuation method. Because the external
costs incurred in pest management process can’t be measured directly
with market prices, and it is difficult to find alternative markets, so
Contingent Valuation Method (CVM) is frequently used. The au-
thor made an empirical analysis of the farmers’ willingness-to-pay
(WTP) for the environment and human health in Fujian and Liaon-
ing Province and also analyzed the factors that affect the farmers’
WTP.

The overuse of chemical pesticides implies the inadequate of
IPM adoption. The paper tested that pesticides has been overused in
China. But generally speaking, in the long run there is a tendency
for the pesticide use to increase at first and then decrease (which is
to say an environmental Kuznets curve, i. e., an inverted-U curve,
is existed. ) But the author believes that the existence of the envi-
ronmental Kuznets curve do not by itself imply there is a relationship
between per capita income and agricultural environment quality.
The real reasons for pesticide overuse are government failure and
market failure. The government failure mainly refers to that the
goal of food security increases the pesticide use and the government
pays less attention to agricultural environment problems than neces-
sary. Market failure includes thin market, uncertainty, the differ-
ence between private costs and social costs and asymmetric informa-
tion.

The government should intervene the markets when necessary,
at the same time it should diminish the adverse effects of government
failure. Pesticide regulations include global regulation, regional reg-
ulation and government regulation, etc. There are two categories of

v 4 -
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government regulation, one is direct intervene (Command and Con-
trol) and the other is economic incentives mechanism. Generally
speaking, Command and Control has a higher implementation cost
and it may result in efficiency loss as inadequate information and uni-
form standard occurs. In comparison, the economic incentives
mechanism, which is represented by Pigouvian taxes, has a much
higher economic efficiency. But its effectiveness may be constrained
by such factors as information costs and low price elasticity of pesti-
cide consumption. When choosing the exact pesticide regulation
methods, one should consider the slope of the marginal benefit and
marginal cost curve, the heterogeneity of the target regulated popu-
lation, the character of nonpoint pollution and should make his
choice flexible. In the context of international regulation, some
questions in much debate are discussed, such as the impact of pesti-
cide residue regulation on international competitiveness, the possibil-
ity and possible impacts of uniform standard and the international
trade of Genetically Modified Organisms (GMOs).
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