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Abstract: Starting her business operation on January 5 2007, Taiwan High Speed Rail (THSR) shapes a new time-space
frame for Taiwan western corridor, where more than 90% of national population lives around and more than 95% gross
domestic product created from. Comparing with the four-hour traveling time by highway before 2007, THSR reduces the
time tequired to one and half hours from Taipei to Kaohsiung. It will not only benefit the communication along the island
from north to south, but also change the location advantages/disadvantages for all cities in these regions.

Therefore, this paper establishes a spatial computable general equilibrium model (SCGE Model) to simulate the economic
effect of High Speed Rail (HSR). This SCGE model divides Taiwan economy into fifteen geographic regions and thirteen
industries. Each region has three sectors: household sector, transportation sector, and industries sector. Following the
behavior function of economic theories, the general equilibrium can be achieved simultaneously. Thus, gross regional
product (GRP), capital formation, employment income and welfare/utility level can be all observed by calculating the
different economic result between cases with-/ without-HSR.

Besides, this model presents the social welfare benefit from HSR operation, the polarization phenomenon among regions and
within certain region, unbalance distribution of welfare along the HSR line, and industries development divergence among
regions etc. These major findings should be useful for regional development policy making.
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1. Introduction

Some 40 years ago, the operation of the Shinkansen in Japan marked the beginning of the
modern high-speed rail (HSR) era. Since then HSR services have been introduced and are

planning in many countries, and with her high-speed advantage, HSR usually becomes the
dominant mode of transport on many routes.

On January 5 2007, Taiwan High Speed Rail (THSR) shapes a new time-space frame for
Taiwan western corridor, where more than 90% of national population lives around and
creates more than 95% gross domestic product. Comparing with the four-hour traveling
time by highway before 2007, THSR reduces the time required to one and half hours from
Taipei to Kaohsiung. It will not only benefit the communication along the island from north
to south, but also change the location advantages/disadvantages for all cities in these regions.

Therefore, the purpose of this paper is to establish a spatial computable general equilibrium
model (SCGE Model) to simulate the economic effect of HSR. This SCGE model divides
Taiwan economy into fifteen geographic regions and thirteen industries. Each region has
three sectors: household sector, transportation sector, and industries sector. Following the
behavior function of economic theories, the general equilibrium can be achieved



simultaneously. Thus, gross regional product (GRP), capital formation, employment income
and welfare/utility level can be all observed by calculating the different economic result
between cases with-/ without-HSR.

The remainder of this paper is structured in the following way. ~Section 2 outlines the model.

Sections 3 and 4 describe the data and the simulation procedure. Section 5 summarizes the
results.

2. The Model
2.1 Outline and Assumptions

Based on Ueda et al. (2005), we formulated a SCGE model with the following major
assumptions:

(1) The model spatially covers regions labeled byse § = {1,2,3...,15}. In each region, a
representative household, a transportation sector, and industrial sectors exist. The
industrial sectors are labeled by i€ {1,2,3...,1 3}.

(2) Each industry produces commodities/services x, by inputting factors, labor L, and
capital K, , and intermediate goods traded between sectors.

(3) The household earns income by supplying factors, consumes commodities/services

provided by industries, and takes private trips labeled by 7P provided by the
transportation sector.

(4) The transportation sector labeled i=7 provides passenger transportation services to
households and industrials. The passenger transportation service includes several modes
labeled by me{l,2,3}. Excess profit of the transportation sector is divided and
distributed to households.

(5) Any markets in the economy are assumed to be in long-run competitive equilibrium.

(6) Trading with other countries is not considered in this model, so it is assumed there is no
direct impact on the trading by the operation of THSR.

2.2 The formation of SCGE model in Taiwan

2.2.1 Household Behavior

We assume that a representative household residing in regions pursues to maximize its
utility by consuming commodities/services x; and recreation in its leisure time L). The

household spends time working, traveling, sleeping, and so on. ~ So its leisure time is equal to
disposable time Lk minus working time L° and private trip time. Thus, its leisure time

L’ can be formalized as:

Le' =Lx—L' =Y. >3t Tp;, — Le' =Le’(L',Tp;,) (1)

where #' means private trip time from region s to r by transportation mode m, and

Tp:, means the number of private trip times. As to the business trip time 7b,,,, it is

irm 2

included in working time L'.



Since we are unable to estimate 7p; directly by formula (1). Thus the demand of
composite private trip, 7p*, will be first estimated, then 7p., the demand of private trip

from region s to r, and finallyTp’ , the demand of private trip from region s to r by
transportation mode m. The processes are as follows:

2.2.1.1 First Stage

It is assumed that the utility function of the household in regionsis Cobb-Douglas type.
Thus the utility function is:

13 15
U'(x,Le’, Tp") = g [ L™ Tp™*, Y@, =1.-(2)
j=

i=1

The household faces budget and time constraints, so we can formulate a utility maximizing
problem as:

Vs(pis’p;'p;l)z Max U*(x!,Le’,Tp*)

x.Le* Ip’
st. Y pix +ppIp*<I°, and I'=w') L +r(ZKf +K;j+ﬁ; ~~(3)

where p; means the price of x/ commodities/services of industry i consumed in
residing region s; p;, means the price for Tp* private trips of the household residing in
region s; I° means the household income; w' means the wages for L], working time
input to industry 7/ in regions; r means the rent of the capital; K means the capital

input to industry i in regions; K, means the capital input to the transportation sector in

regions; 7z, means the profit of the transportation sector in region .

Then we can get:

w=2r, ic{23..13},and Tp' =21 - (4)

i Tp

2.2.1.2 Second Stage

Since the composite private trip 7p* are composed of Tp’ and seS§, the household

determines its 7p° to minimize representative price p;, . Next, we reformulate the
minimization problem by specifying the aggregation structure of 7p* as a Cobb-Douglas
function:
15 15
5 : 5 s N Sﬁj
i =T1;}1nz Py, Ipl . st (Ip* =) ¢, |10} =1, and DB, =1.-(5)
S ES s J=I j=I

where pj,, is the price for private trips from region s to r. Then we can get:
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Hp;pjﬂj

1 3
Tp? =~ B, A, and A, = L, re {1,2,...,15} ~(6)
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And finally we get: pr, = %-" (7N
2

2.2.1.3 Third Stage

Similarly, Tp; are composed of Tp: and seS, the household determines his 7p, to
minimize representative price pj,.. Next, we reformulate the minimization problem by
specifying the aggregation structure of Tp; as a Cobb-Douglas function:

Pie =min 3 (ph, +1mw )P},

m meM
st. (Ip; =) ¢, ijlyl Tpfthprs;} =1, andy, +y,+y;=1,-(8)

where p. means the price of transportation mode m fromregion s to r.

So we can get:

L e a2 PR P+ 1w) (L )
¢ (p, +t5,w") 7 7yt

me{1,2,3} --(9)

Ip,, =

3

Next, we deduce that: p;, = 4 ~—(10)
3

Finally, we can get the value of x,, Tp° and Le’ by deducing from the first and second
stage.

2.2.2 Industries’ Behavior

An industry produces a commodity or a service by inputting factors and intermediate goods.
Industry i in regions produces output Q. We adopt a Leontief-type technology for the

intermediate goods provided from industry i, x;,, and value-added V4. The input
coefficients, a4, and a;

5., are constant. Then output @ is formulized as the function:

2.2.2.1 First Stage

s 2 s
VAXy i eoXiirXs| ali a.. al'

va

Q= min [ﬁ-’if——’i}m)
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Value-added VA4’ is regarded as a composite factor whose ingredients are inputs, labor and
capital. We assume that value added follows Cobb-Douglas type:

VAIS _ p“ L“EO-IK:UZ T ;JS,Qnd O.l _|_o-2 +o"2 = 1,-*(\12)

where p,; is constant parameter for industry i.

We assume that an industry behaves to minimize production costs for a unit of value-added as
follows:



min WL +rK; + p;, Tb', st. (VA' =) p

LK T

LYK Th ™ =1.-- (13)
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Then we can get the optimal quantity of labor, capital, composite business trip of industry i
inregion s, and the fees of the composite business trip respectively as:

E=Lop gt oy mpo Loy oLy
P w Pu ¥ P Prp; P
— WSU] prz

~(14)

o) o,
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where L represents the quantity of labor for industry i in region s; w' represents the
wages in region s; K represents the quantity of capital for industry i in region s; r
represents the rent of capital; p7,, represents the fee of the composite business trip goods for

industry i in region s; 7b; represents the quantity of the composite business trip goods
for industry i inregion s.

2.2.2.2 Second Stage

Since the composite business trip 7b° is composed of 7b:, s,r €S, the household
determines his 7b° to minimize representative price p;,. Next, we reformulate the
minimization problem by specifying the aggregation structure of 7h® as a Cobb-Douglas
function:

15
Doy = Tgl’irr;spi,,,,ber, st. (Th' =) pZHTb =1, where Y 14, =1.--(15)
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Similarly, we can get:
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p p ir ]'j
2 Frpi H’lj

and pj,, =22 -(17)
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where Th; represents the quantity of the composite business trip for industry i from region

s toregion r; py,, tepresents the fee of one unit of 75; .
2.2.2.3 Third Stage

Similarly, 7b; are composed of Th) , s,re S, and m, the household determines his

irm >

Th, to minimize representative price p;,,. Next, we reformulate the minimization
problem by specifying the aggregation structure of 7b; as a Cobb-Douglas function:
pr”——mln Z(prm+t w )Tblsrm

meM
st. (T, =) p, 765" Th.,"Th’ " =1, and @, + @, + @, =1 .--(18)
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Then we can get:

v 5 S\® r W)@ T W)
berm - L : }/ms - A3 , and A3 = (prl + trlw ) (p(;Z + raiw ) ws(pﬂ r3w ) ,
p} (prm+trmw ) a)l ] 'a)Z .w3
me {1,2,3}.-(19)

and pp,, =22 0)
P
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where Th; represents the quantity of the composite business trip for industry i from
region § toregion r by transportation mode m.
Finally, we can deduce the function of L, K’ ,and Th’ from the first stage.

Besides, the total labor time spent for industries by the household should be equal to the
aggregated labor time hired by the industrial and the transportation sectors adds the time for
business trips. Thus we can formulate the function:

L= Z(Lf + Zthme;m) + L, .~(21)

2.2.3 Transportation Sector’s Behavior

The transportation sector in regions produces transportation services Q; aggregated from
several modes. We specify the production function of the transportation sector as a
Leontief-type technology to input factors, labor L; and capital K;.

.| Ly K;
Q; =min | L, =L | -(22)
b, b

L K

where b, is the coefficient for L;; b, for Kj.

The price of transportation services is set as a part of policy scenario as well as physical
improvement of transportation infrastructure. The transportation sector has to supply an
amount of services equal to the aggregated demand as stated in the following equation:

Or =22 10, +2. 2. 2. T, ~(23)

r

Excess profit from the transportation sector is expressed as:
mo=max p’0 (WL +rK;)~(24)
e

70T

L, =b,0;,and K; =b,0; .—(25)

L=b (S0 REEm. )t kim0 LT+ BT T, |26

where () represents the aggregated quantity for transportation services in region s; 77
represents the profit of the transportation sector in region s; L; represents the labor input

for the transportation services departing from region s ; represents the capital input for the
transportation services departing from region s.

2.3 Equilibrium Conditions and Benefit Definition



In this model, once the commodity/service market, the labor market, and the capital market
achieve the equilibrium, the transportation sector will achieve, too. The equilibrium happens
only when the former three markets meets the conditions as follows:

2.3.1 The Commodity/Service Market

O =x + Y ¥, - (28)

reS

ZZTpm +ZZZT - (29)

r m

2.3.2 The Labor Market

Lr = ZLS + ZZZZtmTpm + Z Le' -~ (30)

r m

By formula (30), we can get the wage rate in every region because of:

prxf +22pfmTpfm SWS(Z; -Le’ —ZthmTpfmj + r(ZKf + K;J+ Ty,

Thus, when the equilibrium happens, we can get the wage rate in region s:
(LR —-Le’ - ZZtmTpmJ + r(ZKS + K’] + 7y
-G
Zpi +ZzptmTprm

2.3.3 The Capital Market

K, = Z(Z K+ K;j » —(32)

where K, represents the aggregated capital stock of private sector in the beginning

benchmark; it is equal to the total capital invest amount aggregated from very industry in
every region and the transportation sector.

w' =

2.3.4 Consumer Surplus (Social Welfare Variation)

We define the benefit of a project as equivalent variation (EV). Since the household utility

level has been already formalized as the indirect utility function in formula (33), EV satisfies
the equation:

EVS = V{ P w L [Z(kf +ki )" +k;WOi|+7Z';W0j
— - (33)
—V{pisw,pipw;wswﬁw +r[Z(kf +k)Y +k;W}+ﬂ;Wj (

where WO and W denote “without” and “with THSR”, respectively. EV, which should be
measured per household, can be decomposed into several items of benefit/cost and aggregated



to region or national benefits.
3. The Data
3.1 The Regions and the Industries in Taiwan

The regions in Taiwan adopted by the model are as Figure 1 and Table 1. And, the
industries in Taiwan adopted by the model are as Table 2.

Figure 1. Regions in Taiwan for the model



Table 1. Regions and Administration regions

Number (s) Region Administration region in Taiwan
1 Taipei Taipei City, Taipei County, Keelung City
2 Taoyuan Taoyuan County
3 Hsinchu Hsinchu County, Hsinchu City
4 Miaoli Miaoli County
5 Taichung Taichung City, Taichung County
6 Changhua  Changhua County
7 Nanto Nanto County
8 Yunlin Yunlin County
9 Chiayi Chiayi City, Chiayi County
10 Tainan Tainan City, Tainan County
11 Kaohsiung  Kaohsiung City, Kaohsiung County
12 Pingtung Pingtung County
13 Yilan Yilan County
14 Hualien Hualien County
15 Taitung Taitung County

Source: The present Research.

Table 2. Industries

Number (i) Industry category
1 Primary
2 Essential Goods
3 Chemical
4 Metal and Machinery
5 Information and Electronic
6 Utilities and Construction
7 Wholesale an Retail Trade
8 Accommodation and Food Services
9 Transportation and Communication
10 Commercial Service
11 Social Service
12 Recreation
13 Other Service

3.2 Source of Parameters & Variables for the Model

The sources of the parameters and the variables adopted by the model are as Table 3.



Table 3. Source of Parameters & Variables

Data classification Parameters /

Source

Variable
The value-added from Ll wiL,
labor and capital input .
to industries is rZ i rks

classified by region

Houschold labor time is 7 s
Lz, Y L
classified by region g Z '

Related dat‘a of railway o; Tp:  Tbh;,
transportation ’

J
Related data of air o 7p* Tb;,
transportation T,
J

Y

2001 Industry, Commerce and Service
Census.

Agricultural Statistic Yearbook, 2001.
The production cost of unhusked rice
in Taiwan, 2001.

2005 Human Resource Statistic
Yearbook

Taiwan Railway Administration’s O-D
Trip Data of Passenger Traffic, 2005
Taiwan Railway Administration’s latest
ticket price and timetable, 2005.

O-D Trip Data of Passenger Traffic of
Taiwan domestic air lines, 2005

Airline companies’ latest ticket price

and timetable, 2005.
Related data of 0: Pt ® Bus Passenger Traffic in Taiwan, 2005

rm

highway transportation ® Movement of Highway Trucking
Goods by Origin and Destination
(Total Ton) ,2005

Related data of High Pl L, ® THSR’s latest ticket price and

Speed Railway ’ timetable, 2005

transportation

4. Simulation Design

In order to accurately reflect the possible impact to the spatial industry in Taiwan after the
Taiwan High Speed Rail begins its operation, the present research will perform predictions
under the two following models as the basis of recommendations:

4.1 Base Model (Before THSR)

Under the Base Model, three transportation models are planned as the connecting channels on
the island: railway, aviation, and highway. The time required and cost for each type of
transportation will become the commuting cost for business and private travels between areas.

4.2 Control Model (After THSR)

In consideration of the current situation of relying on the highway system for transportation in
Taiwan and in addition to the comparatively lesser utilization of the railway as a replacement
transportation method, therefore the hypothesis assumes that the greatest impact the THSR
will mainly be focused on the aviation and mid-to-long distance highway transportation
methods. On the aviation front, locations are geographically separated from the available
station facilities, where the data for traffic time and cost of the THSR is substituted in. On
the highway front, the ratio between the amounts of passengers provided by THSR compared
to the highway system, where the geographical locations are separated by the available station
facilities and the resulting traffic time and cost can be calculated. The resulting data will



become the traffic cost data analysis for spatial movements to accounting arms and industrial
departments.

In each of the above-mentioned models, the model outputs will include the following results:

1. Variation in the Gross Regional Product (GRP) categorized by region,

2. Variation in the Private Capital (Investment Levels) categorized by region,

3. Variation in the Labor Income (or the presented result of population/home relocations)
categorized by region,

4. Variation in the Welfare Standards categorized by region.

The follow-up research will evaluate the results derived from the SCGE model by the

following two layers:

Layer 1: All industry data for investigation into the differences of time cost and regional labor
income between different regions, where the impact to the overall welfare standards
in Taiwan under each scenario is investigated after the THSR begins operation.

Layer 2: The differences between the private investments and employments are compared
with analysis of the scale of impact for the industry under each scenario.

5. Simulation Results

According to the above-mentioned configurations, the following results can be obtained for
each economic item after the specific model is derived:

5.1 Economical welfare growth after THSR — Increasing with the number of passengers

On the aspect of overall social welfare, the overall effect will gradually increase along with
the number of passengers for THSR. According to the business roadmaps of THSR
Company, the predicted capacity will reach 148k passengers per day, where the number will
gradually increase to 320k passengers per day. Tying in with this trend, the overall increase
of excess consumers (economical welfare variation) will gradually increase from NTD$13.4
billion to NTD$29.8 billion (see Table 4); in other words, with the addition of THSR without
considering the changes from new industries and foreign trade conditions, the original
economic practices will experience a 0.2%~0.3% growth rate. If the overall impact of
THSR to the spatial distribution of industries and state owned land can be further expanded,
or even breaking free from the traditional industrial structures and improve the overall

industrial competitiveness, the foreseeable impact will be even greater than the predicted
model.

Furthermore, this data also provides another angle for consideration to the investment return
of the THSR. Up to the year 2006 when construction completed, the predicted NTD$640
billion cost for the THSR (including the NTD$480.6 billion investment from THSR Company,
and NTD$150 billion from the government invested outer connecting traffic) can be
compared with the BOT projects for the financial analysis, where these data can be used to
indicate the increased amount of social welfare standards. Overall speaking, if the
government funding covered the full amount of the cost, then whether if this amount of
welfare increase is sufficient to balance the investment return will yet to be determined. If
the crowding out effect of the budges is also taken into the calculation, then the total
investment return for the entire project will become even lower. Fortunately, the award
participation method is implemented in Taiwan that will not only more effectively distribute
the cost and risk in between private organizations and government funding, but will better



introduce the excess investment funds from the banking system into constructions that will
improve the nation’s competitiveness worldwide. If the social welfare standard is used to
evaluate the government investment funding, and the private organizations can be held to the
contracts to execute their responsibilities, then an investment to the amount of less than
NTD$200 billion, will likely to result in gradual improvements of excess social welfare
standards to the amount of NTD$20~30 billion per year. This can prove that the present
project is a good investment for the nation.

Table 4. Overall Economical Welfare

Year 2006 2009 2014 2024 2034
Number of passengers per
day 14.8 23.1 27.0 29.8 32.0.
(10,000 persons )
Overall Economical Welfare
(NTDS$ billion) 13.4 21.1 24.8 27.5 29.8

Reference: This present research.

5.2 Regional Distribution of Economical Welfare after THSR — Trends of “Straw
Effect”

Further investigation of the distribution of social welfare results shows the following

characteristics (see Table 5):

(1) Overall speaking, the two Northern and Southern cores hold the highest standards of
social welfare; but for the matter of increased welfare standard per home, Kaohsiung and
Taichung hold the top two positions for excessive consumers.

With the exclusion of Eastern regions that will not be completely impacted by the
THSR due to factors of distance and course, the 45% allocated to Northern regions
approximately equals the ratio of population for the region to the entire nation. Whereas
in the Southern region the allocated amount is greatly higher than the ratio of available
population, and the Central region lags behind all other regions the most. In other words,
allocation of the entire economical welfare will be more uniform between the Northern
and Southern regions from the operation of THSR, but the Central region may fall even
further behind.

The average variation of welfare per home shows the highest values from Kaohsiung
and Taichung regions, indicating the possible attraction force of population migration in
the future.

(2) Uniform distribution in the Northern region, but polarized situation in the Central and
Southern regions.
As indicated in Table 5, the Northern regions include Taipei, Hsinchu, and Taoyuan
where the THSR provides convenience of services to the general public, will be positive
benefits to the development of uniformed regions. At the same time, the greater
Northern metropolitan regions will further be expanded from the current circle of Keelung
to Taoyuan, and into the region from Keelung to Hsinchu with greater development
opportunities.
Conversely, the THSR will strengthen the regional functionalities of main stations in
Central and Southern regions, but may also introduce the straw effect to the surrounding
regions. With the exception of Taichung, Tainan, and Kaohsiung, other Western cities
will further become hollow regions after THSR; and the complete suite of governmental
policies will be required to strengthen development of Central and Southern regions; at



the same time preventing the dual adverse situation of polarized development between the
Northern and Southern, as well as within the region.
(3) Only “main” stations in the region will experience improvements.

As indicated in Table 5, not all stations will experience the same impacts for the welfare
standards, taking an example for the Chiayi Taibao Station where the characteristics of the
local region are less sensitive to the traffic costs. Therefore, other than the passing of
new bills that will have significant impacts to the industrial structure (for example South
National Palace Museum to effective attract visitors), otherwise the THSR will not have
actual benefits to the regions.

5.3 Variation in Investment Capital after THSR

Table S also presents the regional investment capital variations and the national ratio.
Wherein looking at the ratio, the Northern regions take up over half of newly investment
capitals of the entire nation; indicating that there is a positive impact from THSR to
strengthening of the industrial advantages of the Northern regions, especially to the
attractiveness to the willingness of capital investments. Conversely, the Central regions are
far below the expected level, where with the expectation of Taichung other regions are all not
impacted. Therefore speaking from an absolute level, the variation in investment capital and
the distribution of welfare is extremely similar in their trends.

Table 5. Simulation Results (I)

Regional Social Welfare Regional Capital Investment
Amount Amount
A oo Tremsesl s SRR O
million) million)
Taiwan 29752 e 2490 0 e -
Northern R 134.56 45.23 1312 52.68
Taipei 92.12 30.96 9.08 0.04 36.48
Taoyuan 30.85 10.37 3.07 0.14 12.35
Hsinchu 11.60 3.90 0.96 0.10 3.86
Yilan -0.01 0.00 0.00 0.00 -0.01
Central R. 52.99 17.81 360 - 14.47
Miaoli 0.00 0.00 0.00 0.00 0.00
Taichung 50.59 17.00 3.73 0.16 14.97
Changhua -0.01 0.00 0.00 0.00 -0.01
Nantou -2.39 -0.80 -0.67 -0.27 -2.67
Yunlin 4.81 1.62 0.54 0.10 2.18
Southern R. 109.99 36.97 818 = -— 32.86
Chiayi 0.00 0.00 0.00 0.00 0.01
Tainan 19.52 6.56 1.58 0.13 6.35
Kaohsiung 90.48 30.41 6.60 0.27 26.51
Pingtung 0.00 0.00 0.00 0.00 0.00
Eastern R. 0.00 0.00 0.00 e 0.00
Hualien 0.00 0.00 0.00 0.00 0.00
Taitung 0.00 0.00 0.00 0.00 0.00

Source: The present research.

Looking at Table 5 for the investment growth rate, we can see another type of trends, where
Taoyuan, Taichung, Tainan, and Kaohsiung will see significant improvements in the original



investment standards, and trailing are the regions for Taipei, Hsinchu, and Yunlin.
Alternatively, we see next to nothing of impacts to other regions, and Nantou will experience
a loss of investment capitals and the trend of negative investment growth. Therefore, the
critical topic of developing the Nantou region, especially on how to attract more investment
capitals to the region, as well as the appropriate government policies (e.g. opening of
Highway No. 6) to support the development of local agriculture and tourism industries should
be considered; where the variation of spatial costs and the trafficking sensitivity of existing
industries in Nantou to TSHR will be taken into account.

5.4 Variation in Household Income after THSR

The variation in income sees polarized developmental trends, where Taipei far exceeds other
regions; and Central and Southern regions see lowered labor requirements and willingness
prices, resulting in lowered salary income due to the lower traffic factors and thereby
requiring increased investments to the traffic factor (see Table 6).

Comparing the rate of household income variation to the variation in investment capitals, it
will commonly see flatter trends; but for Nantou and Yunlin Regions, the highest in negative
income growth rate. Comparison between the two, we can see that regions including
Taoyuan, Taichung, Yunlin, Tainan, and Kaohsiung all experiences large delta in growths.
From the perspective of investment capital and labor income variations, this show that these
regions are focused on concentrated investment type of industries, and will have limited
benefits to the labor income. Conversely, the delta for Taipei and Hsinchu is comparatively
less, indicating that new investments can better reflect the increase in salary standards.

Table 6. Simulation Results (1)

Regional Labor Income Regional GDP
Amount Percentage of Amount Percentage of
Areas (NTD$100 G""(V‘f/h)Rate Taiwan  (NTDS100 G“’V(V,f/h)Rate Taiwas

million) ’ (%) million) ° (%)

Taiwan 13.04 2 ———- e 6051 «  —-— ——
Northern R 1739 133.38 2799 46.26
Taipei 18.06 0.02 138.52 18.26 0.03 30.18
Taoyuan 242 -0.02 -18.59 7.07 0.11 11.69
Hsinchu 1.77 0.02 13.59 2.66 0.07 4.40
Yilan -0.02 0.00 -0.14 0.00 0.00 0.00
Central R. -10.36 - -79.44 1000 -— 16.52
Miaoli 0.00 0.00 0.00 0.00 0.00 0.00
Taichung -2.42 -0.01 -18.59 11.05 0.14 18.26
Changhua -0.01 0.00 -0.10 0.00 0.00 0.00
Nantou -6.21 -0.27 -47.60 -2.29 -0.27 -3.78
Yunlin -1.71 -0.05 -13.15 1.23 0.08 2.03
Southern R. 601 46.10 2252 0 37.22
Chiayi 0.02 0.00 0.16 0.01 0.00 0.02
Tainan 2.03 0.02 15.56 423 0.09 6.99
Kaohsiung 3.96 0.02 30.37 18.28 0.22 30.21
Pingtung 0.00 0.00 0.01 0.00 0.00 0.00
Eastern R. 0.01 — 0.09 001 - 0.01
Hualien 0.01 0.00 0.05 0.00 0.00 0.01
Taitung 0.00 0.00 0.03 0.00 0.00 0.00

Source: The present research.



5.5 Variation in Regional Industries after THSR

The GRP (Gross Regional Product) variation is also observed from Table 6, where
comparisons between regions and distribution of overall economical welfare are very similar.
From the Eastern regions of Hualian and Taitung, and even to Yilan County, the industrial
structures in the regions do not experience a significant impact from THSR. In other words,
the original predetermination of wellbeing lifestyle of the Eastern regions as planned will be
maintained; and as for the Central and Southern regions, extreme polarization of development
trends within the regions is expected. ~Cities other than Taichung, Kaohsiung, and Tainan are
expected to experience negative growth due to inaccessibility to THSR and the unbalanced
industrial developments. This requires looking into and passing of the appropriate
government policies for the specific regions.

On the commercial services side, the large growth of the service industry in Kaohsiung is one
of the more noticeable factors. One possible reason for the growth is the maximum 300km
distance advantage from Kaohsiung to Taipei of the THSR, where the transformation and
improvements of the manufacturing industry will assist in the development of the linked
commercial service industries in Kaohsiung and Tainan. On the other hand, what we see
from the Central and Southern regions is concentrated development of resources in between
the major metropolitans, and this will become the barrier to further development of the
regions currently lagging behind.

Comparisons of industrial trends in between regions also possess significance to
governmental policies, where Table 8 presents clear developmental trends for different
regions. As the Northern regions originally possess higher industrial standards, it has the
lowest ratio of variation in between the Northern, Central, and Southern regions; where
industries most affected are the Chemical, Metal Machinery, Transportation Communication,
Medical Welfare etc. Compared to the industrial structure in the Northern regions, these
industries stand a higher ratio in other regions and therefore we can deduce that THSR

provides improved interaction between industries and regions, thereby increasing the overall
industrial output.

As for the Central and Southern regions, the situation poses the opposite trends where the
industries for IT, transportation communication, commercial services, recreation, and other
services etc. experience greater interconnect with the strong industries in the Northern regions.
With the THSR, it will be easier and cheaper to commute between the different regions, and
the industries in the Central and Southern regions will attain newfound opportunities
interacting with the Northern IT and commercial service industries. Coupled with tighter
integration of planning and suite of governmental policies, the Western region will first
connect with the IT industry and then spread by association to the entire Taiwan nation;

thereby completing the positive improvements the THSR will bring to the industries on the
island.



Table 7. Industrial Growth Rate in the Industry Structure

Areas IT Commercial Services
Taiwan 0.064 0.047
Taipei 0.03 0.02
Taoyuan 0.09 0.24
Hsinchu 0.05 0.15
Yilan 0.00 0.00
Miaoli 0.00 0.00
Taichung 0.20 0.19
Changhua 0.00 0.00
Nantou -0.08 -0.24
Yunlin 0.07 0.13
Chiayi 0.00 0.00
Tainan 0.20 0.24
Kaohsiung 0.26 0.62
Pingtung 0.00 0.00
Hualien -0.02 0.00
Taitung -0.02 0.00
Source: The present Research.
Table 8. Regional Industrial Growth Rate
Industry Northern R. Central R. Southern R. Taiwan
Primary 0.09 0.02 0.06 0.04
Essential Goods 0.06 0.07 0.12 0.07
Chemical 0.06 0.05 0.13 0.07
Metal and Machinery 0.07 0.07 0.14 0.09
gﬁ‘g‘;ﬁ‘gn and 0.04 0.13 0.24 0.06
g:)‘;‘;fj;ﬁ 0.04 0.07 0.14 0.06
gggfsale anRetail 4 5y 0.05 0.09 0.04
?gggné‘?rsidcf;‘m and 03 0.04 0.09 0.04
E?ﬁgﬁﬁf;;g‘;ﬁ“d 0.05 0.13 0.25 0.08
Commercial Service 0.03 0.15 0.40 0.05
Social Service 0.04 0.06 0.11 0.06
Recreation 0.03 0.08 0.15 0.04
Other Service 0.25 0.16 0.34 0.25

Source: The present research.



References

Becker, G. S. (1978). The economic approach to human behavior. Chicago: The University of
Chicago Press.

Bureau of High Speed Rail, MOTC website, http://www.hsr.gov.tw

Taiwan High Speed Rail Company website, http://www.thsrc.com.tw

Taiwan Railways Administration website, http:/www.railway.gov.tw/

Ueda et al. (2005) Spatial Benefit Incidence Analysis: Application of SCGE Model to the
Haneda Project, Global Competition in Markets: Analysis and Policy Making Research
in Transportation Economics, Vol.13, 165-196

Yi Chen Lin, and Su Feng Hsu (2006) Risk management of BOT for the THSR, Taiwan
Economic Research Monthly, Vol.29, No.9, 39-45.




