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Abstract: The primary modeling tools used to analyze regi@tanomic issues include econometric
forecasting models, fixed price Input-Output (I-@ulti-sector models, Social Accounting Matrix
(SAM) and Computable General Equilibrium (CGE) misd€GE models combine the advantages of
econometric, I-O models and SAM strengthening Heotetical basis of the modeling effort and thus
enabling more precise policy analysis. The cur@@E literature includes models used to analyze
international trade, tax reform, energy and envitental issues etc. However, application of this
technique on a regional scale is rare in the dgfientterature. In this study, a small regional
computable general equilibrium model is constru@ad applied to analyze the economic impact of
constructing Tainan Science-Based Industrial PA&IRB(P) locating in the Southern Taiwan. The
research results provide a valuable referencedoistbn-makers in formulating industrial and regibn
policies, as well as helping business managersstigtiegic planning.
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INTRODUCTION the regional economic structure. However, this
consistency is arguably more realistic and explitita
Impact analysis can be defined as an assessment QGE than in either 1-O or SAM.
change in overall economic activity as a rule oy an In Taiwan, I-O models are the most common
special change in one or several economic actifitie application of general equilibrium techniques used
Impact analysis in a region focuses on the intevact regional economic impact analysis. Recently, CGE
between economic policy changes and the implicationModels have been proposed as an alternative gxg}ﬂlytl
of these changes in the local economy. In particida (©°! for policy analysis on a regional scag > © .
may reflect local or national concern about thedfbf However, little attention has been devoted to iringi

change on a varietv of actors or agents withinloeal about the economic impact analyze of important
9 variety 9 withi investment on a regional scale in Taiwan. CGE n®del

economy, such as a specific socioeconomic groupyjiow for more flexibility and are more consistewith
specific sectors, or specific locations. Changesh®  neoclassical economic theory and thus, may generate
level and distribution of local employment, income, less biased estimates when compared with other
sales and wealth are often the target of analysttd  modeling techniqué$. The CGE approach permits
context of regional plannify There are several tools prices of inputs to vary with respect to changes in
available to the analyst assess regional impacts dfutput prices and, thus, allows it to capture telkavior
programs. For example, partial equilibrium modelsOf €conomic agents. It incorporates a variety efifile
(Export-Base models, Benefit-cost analysis anoproductmn_ functions that allow produpers_to subsgi .
Econometric models) and general equilibrium model<N€aper inputs for more expensive inputs. This
(1-0 model, SAM model and CGE model) may be uSedapproach can also accommodate constraints on the

. L - . . i availability of primary inputs and accounts for
Partial equilibrium models are limited in their 8n1&  ,gjtional intersectoral linkages. For example, the

approach because they often focus on specific IS5CtO factors of production are limited in supply, thepassion
thus ignoring the larger economy-wide effects. Kali in some sectors will draw factors of productiomirother
partial equilibrium models, a general equilibriunogiel  sectors thereby causing a contraction in thosestrids.
account for the interindustry linkages in an ecopom CGE models have been proposed as an alternative
and is viewed as more appropriate framework foranalytical tool for policy analysis on a regionahk
conducting economic impact analysis. Generaland are the focus of this stdtly Contend that a
equilibrium models can be categorized into fixet@r regional CGE model is more theoretically grounded
models (I-O models and SAM models) and flexiblethan supply-determined 1-O models for impact aralys
price modes (CGE models). It is critical to theatele  where the productive capacity of sectors is reduced
accuracy of estimates from the above two generalegional economy. They conclude that although suppl
equilibrium models. Fixed-price 1-O models and SAM determined or mixed endogenous—exogenous SAM
models, provide internally consistent representattb models are appropriate for addressing income
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distribution issues and are relatively easy to anpnt, approach. Labor and capital factors are perfectipita

they suffer with limited flexibility by assumingxéd  between economic sectors and are fully employehén
prices and ignoring substitution effects in proérct base year. The model has five household groups; for
and consumption. CGE models provide the flexibilityeach household group there is a representative
necessary for improving analysis of a regional ecoyy ~ consumer who determines his consumption behavior

by overcoming the restrictive assumptions contained from utility maximization. The consumer preferences
-0 and SAM models. are characterized by a Cobb-Douglas utility functior

each representative consumer, this allows for diffe

Model formulation: In recent years, a growing number Marginal budget shares for five household groupe T
of researchers have begun to use the computabﬂousehO'd bl_Jdget account constitutes income revenue
general equilibrium models to analyze the impadts 0@nd expenditure. The main sources of household
regional policie& * > & 78 Therefore, in analyzing the iNcome revenue include labor income, distributed
impacts of constructing TSBIP locating in the Seuth profits, government transfer and net transfer from
Taiwan’ a Computab'e genera| equi"brium appro&:h iabroad. Each household expenditure is allocated to
generally considered an appropriate tool. In thePrivate consumption, direct taxes and private savin
Southern Taiwan CGE (STCGE) model, there are two he two levels of government accounted for in the
economic regions, Southern Taiwan and the reshef t model are local and central government. Government
word, which includes the Taiwan and all otheractions have a significant influence on the economy
countries. Economic agents operating in the twéorey ~ through its income revenue and spending changes. Th
consist of producers, private households, locamain sources of government revenues include intdirec
government and central government. taxes, tariffs, enterprise taxes and direct taxes.

The computable general equilibrium model used igGovernment — spending  constitutes  government
a static model, which follows closely in ffetradition. ~ consumption, transfer to enterprise, transfer to
Modifications include alternative function formsrfo household and government saving. Our model assumes
production technology and disaggregate householgovernment income revenue equal to income spending.
groups. In the computable general equilibrium mpdelThe enterprise in this model includes private
the Taiwan economy is divided into 14 sectors: (1)companies, public companies and nonprofit entegpris
agriculture (i.e. Agriculture, forestry and fishjpg2)  using the aggregate catalogue of National Income in
mining, (3) processed food, (4) other chemicalTaiwan Are&d?. The main sources of enterprise
products, (5) petroleum refineries, (6) iron areekt(7)  revenues include capital income, government transfe
electrical and electronic machinery, (8) precisionand net transfer from abroad. Main enterprise gstla
instruments, (9) other manufacturing, (10) condgtomg  include distributed profits, enterprise taxes agtdined
(11) electricity, gas and water (12) transport)(t8de €arnings. It is also assumed that enterprise income
and eating-drinking places and (14) finance, sergicd ~ revenue equal to outlays. In this model, small-epen
others. The five equal divisions of household areeconomy assumptions are held, it implies that Soath
specified, using the classification of The Reparttbe ~ Taiwan cannot affect world price with its exportada
Survey of Family Income and Expenditure in Taiwanimports. The model assumes a float exchange rate
Ared™!l. A disaggregate social accounting matrix givenmechanism and contains a balance-of-trade constrain
in Table 1 is designed to reflect the circular flolthe ~ The value of total exports includes export tradef n
Southern Taiwan economy that is embodied inl@bor income from abroad, net capital income from
Southern Taiwan’s computable general equilibriumabroad, net transfer from abroad to enterprise reetd
model is outlined below. The model is composed ofransfer from abroad to the household. The value of
production and factor markets, expenditure andrimo  total imports consists of import trade and net ifgme
foreign exchange market, prices, market equilibriumborrowing. The model assumes imperfect substitution
and macro close rule. The following paragraphs idev between imports and domestic goods, using the
a general description of Southern Taiwan’s comgatab Armington constant elasticity of substitution fuoct
general equilibrium model. The production process i form**. Thus, the import demand for a specific sector
assumed to take place in a two-stage process.eln thecomes derive demand. On the export side, therexpo
first stage, producers select optimal quantitiesagfital demand for a specific commodity depends upon the
and labor, using Cobb-Douglas (C-D) productionworld price of exported goods measured in foreign
Functiod”. In the second stage, firms choose theexchange units relative to price level of domestic
intermediate inputs in combination with the primarygoods. In a market equilibrium condition, we assume
inputs using a fixed-proportion Leontief production that the total supply of commodities equals theltot
technology. Other production technology may be usedlemand for the commodities. As stated previouslg, t
at this stage. However, in most regional applicatjo total supply of composite commodities is a CES
the Leontief production technology is the preferredcombination of domestic goods and imports. Total
choicé™. Factor demands are derived from first-orderdemand consists of intermediate inputs, private
conditions, using a conventional profit maximizatio consumption, government consumption and investment.
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Table 1: Structure of a Social Accounting Matrix 8uthern Region in Taiwan, 1999 (million NT)
Expenditures

Factors Institutions
Capital
Receipts Activities Commodities Labour Capital Eptses Households Government  Account Rest of World
Activities Domestic Exports
Sales
4350884.84 1777164.66
Commodities Intermediate Private Government estment
Inputs Consumption ~ Consumption
4105414.8 1275734.13 283354.03 216326.5
Factors:
Labor Wages Net labor income
From abroad
1096700.18 -57106.74
Capital Rentals Net capital income
From abroad
546163.49 110232.51
Institutions:
Enterprises Capital Government
Income Transfers
656396 70997.44
Households Labor Distributed Household Goverrtmen Net transfer from
Income Profits Transfer Transfers Abroad
1039593.44 547743.99 13672.03 109016.68 85598
Government Indirect Tariffs Enterprise  Direct etNransfer from
Taxes Taxes Taxes Abroad
108419.54 20466.01 34246.12 132266.16 140.14
Capital Account Capital Retained Private Govesntn
Depreciation Earnings Saving Saving
271351.49 107094.6 298372.24 -78135.55
Rest of world Imports Foreign Foreign Net fgrei
Transfer Transfer borrowing
1509478.61 19488.86 305.37 382356.28
Source:

Finally, according t0%, the results of neoclassical Multifactor Productivity*®. A multi sector income
closure in a regional context often are more comsis distribution matrix is transformed income flows
with econometric models. Hence, the neoclassicabetween industry and the five equal divisions of
closure is adapted in the STCGE. In the computabl@ousehold. This matrix used is from the Report of
general equilibrium model, the system can onlySurvey of Family Income and Expendittite In order
determine relative prices and solve for pricestivelao a ~ to model production technology, composite commodity
numeraire. Because the STCGE is a regional modefind export demand function, we need a variety of

the exchange rate is used as the numeraire gooflasticity. Elasticities of production technologyea
following™®. constructed on the basis of the elasticities uséd F%:

Following®!! we set the elasticity between domestic and

Region, Data Sources, Calibration and Elasticity =~ Imported goods and elasticity of export demand

Specification: Southern region in Taiwan is composed function. Calibrating against a benchmark equilibri

of eight distinct counties or city: Chiayi city, @i ~ data set that is derived from above numerically

county, Tainan city, Tainan county, Kaohsiung city, SPecifies other parameters in this model. Simutatio

Kaohsiung county, Pingtung County and PenghJesults are generated by using GAMS progfam

County. This model is calibrated for the 1999 bgsar

data set. The data on the Taiwan economy are RESULTSAND DISCUSSION

organized in the social accounting matrix. A

disaggregate social accounting matrix combines the Analyzing the impact of the establishment of

Input-Output Tablé® with the national income TSBIP on the southern region in Taiwan’'s economy is

accounting. Therefore, disaggregate social accognti performed in two stages. The first stage simultes

matrix is based on the national income accountimgy a economic impact of the TSBIP construction phase Th

adjust input-output data for consistency. In additto ~ second looks at the economy of the TSBIP whentipis

the data in the input-output Table and nationabine ~ and running. The construction planning of TSBIPI wil

accounting, the database for our computable generdle implemented in two stages: the first stage asnfr

equilibrium model includes labor, capital, income July 1996 through December 2003 and the development

distribution matrix, various elasticites and otherarea is 405.88 Hectares; the second stage is from

parameters. The labor and capital data are fronr Yealanuary 2002 to December 2009 with 232.53 Hectares

Book of Manpower Statistif$! and the Trends in of development area. The total area developed sover
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638.42 Hectares. They anticipated that the cornsbruc
cost of TSBIP is 39.86 billion NT dollars and the
majority of the cost goes to land cost, planning
application fee, construction cost and maintenaarusk
operation cost. The sales of TSBIP in 1999 were a
many as 1580 million NT dollars. It is estimatedttm
2010 the sales can reach 990 billion NT dollars and
1584.7 billion NT dollars in 2021. Scenario 1, autp
effects reveal that the most impacted industries irh
southern Taiwan are iron and steel industry, other”
manufacturing industry, as well as the service atidu
which account for 53% of total output variation in
southern Taiwan. Employment effects reveal that the”
industries, which have a stronger employment effect
southern Taiwan, are iron and steel industry, othe
manufacturing industry, wholesale and retail indyst

as well as food service industry, which claim 5096 o
total employment effect in southern Taiwan. Income
effects reveal that the industries, which have eagr
income effect in southern Taiwan, are iron and|stee
industry, other manufacturing industry, as wellths
service industry, which explain 46% of total income
effect in southern Taiwan. Scenario 2, output éffec g
reveal that the industries which have a bigger wutp
effect in southern Taiwan are power industry,
electronics and mechanical equipment manufacturing
industry (IC, computer and peripheral equipment Mfgg.
and telecommunications), precision machinery
manufacturing industry, as well as iron and steel
industry, which claim 82% of total output effect in
southern Taiwan. Employment effects reveal that ther,
employment effect in southern Taiwan is mainly
observed in the power industry, electronics and
mechanical equipment manufacturing industry (IC,8.
computer and peripheral equipment Mfg and
telecommunications) and  precision  machinery
manufacturing industry which are induced by TSBIP
and then in commerce and service industries. Incom8.
effects reveal that the industries, which have eagr
income effect in southern Taiwan, are in the sardero  10.
as that of employment effect.

CONCLUSION 11,

A regional computable general equilibrium model
is constructed and is applied to analyze the ecamom
impact of the establishment of TSBIP on the souther
region in Taiwan’s economy. Construction of the elod 12.
required the following steps. Reviewing the current
literature on regional impact models, describing th
model in detail and the collection and reconcitintof
data fit the model and completing the analysis of
simulation. The limitations to this model regarce th 13
assumptions as to the functional form of the bedvavf '
economic agents in consumption, production andnso o
additional research are needed to relax those
assumptions. Therefore, this study’s simulatiorultes 14.
are only the first step of policy making. Furthesults
should need more detailed calculations and judgsnent
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