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Environmental pollution is now a serious problem in many developing countries. One
approach to combat the problem is to implement various pollution control policies. How-
ever, due to a lack of adequate quantitative models, the economic impacts and effectiveness
of many pollution control policies are still unknown.

This article uses the computable general-equilibrium (CGE) approach to develop an
integrated economic and environmental model for environmental policy analysis for devel-
oping countries. The model presented here incorporates various environmental compo-
nents, including pollution taxes, subsidies, and cleaning activities, into a standard CGE
framework. The study also presents an environmentally extended social accounting matrix
(ESAM), which serves as a consistent data set for calibrating the model.

The model is applied to China, the largest developing country in the world, for evaluating
the effectiveness of Chinese environmental policies on pollution control and their impacts
on the Chinese economy. The environmental policies under scrutiny include pollution
emission taxes and pollution abatement subsidies. The economic impacts of the waste
water treatment plan in China’s recently launched five-year environmental protection
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1. INTRODUCTION

Environmental problems are serious and pervasive in today’s
world. In many developing countries, industrial pollution emis-
sions continue to increase and, as a result, environmental prob-
lems, such as deforestation, soil erosion, and the expansion of
desert areas, are aggravated. These problems have severely threat-
ened the sustainable development of these countries and have
caused great concern at all levels, from the general public to
national governments and international agencies.

Because they face serious environmental degradation, the gov-
ernments of many developing countries have begun to introduce
environmental policies and regulations to combat environmental
problems. The most popular environmental policies include pollu-
tion taxes, environmental impact assessments, pollution subsidies,
and pollution emission permits. However, due to a lack of ade-
quate quantitative models for environmental policy analysis, the
effectiveness of pollution controls and the economic impacts of
these policies are still unknown. Therefore, there is a strong need
for analytical models for environmental policy analysis.

The computable general-equilibrium (CGE) approach is adopted
for environmental policy modeling in this research. Compared
with other modeling techniques, such as the input–output ap-
proach and linear programming, the CGE approach has appealing
features for modeling environmental policy analysis. The four
major features of a typical CGE model are listed as follows. First,
prices are endogenous to the model and are determined by the
“market.” Second, the model focuses on an economy where supply
and demand for either goods or production factors are equated by
adjusting prices based on Walrasian general-equilibrium theory.
Third, supply and demand functions in the model are derived
from the behavior of profit-maximizing producers and utility-max-
imizing consumers. Finally, a CGE model is usually multi-sectoral
and non-linear, and contains resource constraint. In the late 1980s,
the CGE approach began to be applied to environmental issues.
Even though many of these applications still are in experimental
stages, they show that the CGE approach has advantages for
environmental policy modeling.
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