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Influences of regional integration in the world computable general equilibrium model

— Based on GTAPSinGAMS model —

Yoji Kunimitsu (National Agriculture and food Research Organization)

Abstract

A computable general equilibrium (CGE) model is commonly used to analyze influences of climate change or trade
liberalization policy. There are several world CGE models, such as GTAP model, AIM (National Institute for
Environmental Studies) and the ESRI model (Economic and Social Research Institute). Original data used in these models
contain more than 100 countries, but these models integrated countries into several super regions. For example, AIM
model covers 20 regions out of 130 countries, and ESRI model covers 52 regions.

Since regional integration causes information loss, it brings about different results in simulation. If possible, original
countries without regional integration would be better, but many countries require more computational power and may
cause infeasible solution. To see such trade-off, present study aims to measure influences of regional integration by using
GTAP8inGAMS model.

For simulation analysis, carbon tax policy, which assumes to be introduced in all countries with same tax rate, is
considered. The results demonstrated that regional integration consumes more computational time than industrial
integration in each country. Regional integration within 60 regions losses information more seriously and possibilities of
getting different results from same simulation become high.

In the case of simulation analysis, the influence of a climate change was given to the CGE model by the random
variable which followed normal distribution. Then, a Monte Carlo simulation was done by using the model CGE which
included the influence of climate change in order to show variation of the economic variables.

The results of the analysis show the following points. If each country is treated separately, regional integration and
industry agglomeration do not cause the big differences. However, when it is seen across the whole world, it works in the
direction which makes dispersion (coefficient of variation) between each country small.

It can be said that this knowledge is useful knowledge for the policy analysis in which CGE models were used.
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