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ABSTRACT

High-speed railway has made a deep impact on tigional economy for developed countries. In recesary,

high-speed rail has brought great effect on stitinta China’s economic and social development. Theent

research on high-speed rail mostly exists in theand lack of quantitative research using the pealgorithm to
study the effect of high-speed railway on regia@nomy. This paper firstly analyzes the influemeghanism of
high-speed rail. In addition, quantitative analysis this paper, it uses the panel data model tccwaalte the
economic influence of high-speed rail by taking Wahan-Guangzhou high-speed railway as an exanapie,
adopting comparative analysis to analysis the irfice on regional economic development before ared Hfe

operation of Wuhan-Guangzhou high-speed railwaye Tésult shows that high-speed railway effects aegji

economy though economic growth, industrial struetaind cities’ spatial structure optimization andpimvement of
regional cooperation. Besides, economic effectsigti-speed railway are different in regions wittifelient scales
and develop stages, which may increase the gapsebatbig cities and small cities.
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INTRODUCTION

As a new mode of transport in some developed casntihe development of high-speed railway hasdirbabout
profound influence on social and economic develagnaé the regions along the high-speed rail. Esglycafter
the completion of high-speed rail network, the cdfincy of communication among the areas will bethter
improved, and the diffusion of regional social aadonomic benefits will be more exertion by thisffica
network[1].In addition, high-speed railway is oriackof “green” traffic tool, which has the advantagf low cost,
low energy consumption and less environmental golu The carbon dioxide emissions per kilometer of
railwayare just 1/3 and 1/6-1/20 to those of aftcaad automobile respectively. Moreover, costsailfvay, aviation
and highway caused by traffic accidents and enwemt pollutionis respectively 1.9%, 6.1% and 91Z%
while the running of high-speed rail produces alnmmspollution. In order to achieve the goal of gyesaving and
emission reduction, the development of high-speéday is undoubtedly the best choice.

The successful experience of some developed ceanthas verified the effect of high speed railway on
promoting the regional economic development, thizagnic mechanism of high-speed rail is also cordiinn the
regions along the railway in the current China whiin the middle stage of industrialization. Tthensportation is
critical infrastructure which deeply influences tlevel and quality of the national economy and styciThe
high-speed rail industry plays a very importanterthat constructing the modern traffic artery, dereging the
industrialization and urbanization, realizing thiéiceent of capital flow, information flow and tedology flow
among regions, as well as promoting the transfdomatf China’s economic development mode[3].
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The relationship between transportation and redienanomic development is one of the key concepredlems

of geography of transportation. In general, theokuls’ researches on high-speed railway beganenaspect of
engineering scheme and the technical problems gi-fppeed railway project. With the advent of higleed
rail's economic effect and the development of n@diitan areas, the regional economics researchbgjbfspeed
rail started occurrence [4]. At present, the foofisesconomic geographic researchers’ attention @nrédations
between high-speed railway and region are maindyfttlowing aspect§&)The effect in multidimensional spatial
scales such as the layout of the railway statiand luse around high-speed rail station ,effectigif-speed rail on
urban area, national spatial equity and efficieriey high-speed rail era, Influence of transnatidrigh-speed
rail on border and geo economic area[5-7], @&conomic sectors under the influence of high-spesid For
example, Knox studied the effect of high-speed oailinformation sector [8]. Bellet thinks that tHevelopment

of high-speed rail will promote the tertiary indystandthe “new economy” characterized by knowledge
economy[9].Masson andPetiot points out that thatigship between the high-speed rail and the deweént of
tourism in the city[10]@The relationship between high-speed rail and difadfic modes. For instance,Garmendia
takes the comparison of effects between high-spesldvay and highway[11]. Wang usesthe GIS spatial
analysis technology to researchthe service marbkétsirport and high-speed rail station to provet thdth

the market spatial overlay scope of high-speed aral civil aviationis bigger and bigger, the
city group area, metropolitan area and “economicidor” will become the main focuses of market catifon[12].
Overall, certain achievements have been made imarels of the effect from high-speed railway on thgional
economy. However, most of them are qualitative aed®es, especially in China, most studies focuses o
the industrial structure, regional accessibiliactbr mobility and regional spatial structure, aladk of the
analysis on the regional economic benefit and érfae mechanism of high-speed railway.

Chinais in aperiod of deepening adjustment, amel development of high-speed rail has become arradti
strategy of China, which deeply relates the stateestment, consumption and export by influencing sipatial
distribution of production and consumption, so iashimportant significance by using quantitative and
gualitative methods of science to study the redienanomic effects of the high-speed rail. In thisper, we
analyze high-speed railway's influence on the maji@conomy, and try to make clear the impact mashg in
order to reveal the influence path and effect ghképeed railway on the regional economy.

DEVELOPMENT OF HIGH-SPEED RAILWAY IN THE WORLD AND  CHINA

The development of transport modes can be underségothe continuous changing of the various modes o
transportation’s speed to some extent. From therwatys, and the carriage to the industrial revofutivhen the
railway, aviationand highway began to appear, warimodes of transportation are looking for thegabthrough to
better meet the demand of transportation market.

The railway transportation was produced in 19thtusn and widely used in the early part of the ttigth century
due to the characteristics of long distance, largkime and low price. However, in the mid-20th cent with
the emergence of new traffic tools, the traditiormdlway gradually lost its advantage in the traorspnarket under
the competition of aviation and highway, and becamnsunset industry in some developed countriesh ssc
American. Until 1964, Japan's Shinkansen was coctettl as the first successful commercializatiom+tsigeed rail
in the world, which made the development of railviegnsport achieve a historic breakthrough, and/etkthe
traditional concept of railway[13]. The obvioushe@al and economic advantages of high-speed raiwvel filled
the gaps between the original modes of transpornati adapts to the need of economic developmemhadern
society, and wins market recognition quickly. Thead success of Japanese Shinkansen led to thiogieent of
high-speed railway in the whole world. Developedrdoies such as Germany, France, Italy, Spain, 8meSouth
Koreaetc.have established their own system of bpged railwaywhich is providing new impetus to the
development of the countries’ economy and society.

In China, high-speed railway means transformatiérthe existing railway to reach the speed of 200/hkrar
establishment of newrailway which can achieve 280k The construction of high-speed railway in
Chinacalled Qinhuangdao-Shenyang railway began 9891and completed in 2003. After 15 years of new
high-speed railway construction and the reconstrncbf existing railway, China’s construction ofghispeed
railway has made significant achievements. At presehina has the world's largest scale of the-kjgged railway
network. The operating mileage of high-speed railimaChina accounted for almost half of the worléiad ranked
the world top steadily.
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Tab.1: China's high-speed railways and brief introdictions

Name of line Length| Speed design ~ Opening date Bglongs to Whi?h part of China’s
(Km) (km/h) (month/day yearD high-speed rail system planned

Qinhuangdao-Shenyang railway 405 250 __ /122003 Beijing-Harbinpassenger line
Hefei-Nanjing railway 156 250 _ 0%8/2008 Shanghai-Wuhan-Chongging passenger
Jiaozhou-Jinan railway 364 250 _ 129/2008 Qingdao-Taiyuan passenger line
Shijiazhuang-Taiyuan railway 225 250 __/0%2009 Qingdao-Taiyuan passenger line
Hefei-Wuhan railway 351 250 _ fB1/2009 Shanghai-Wuhan-Chongqging passenger
Dazhou-Chengdu railway 386 200 _ 10712009 Shanghai-Wuhan-Chongqging passenger
Wenzhou-Fuzhou railway 294 250 _ /282009 Hangzhou-Fuzhou-Shenzhen passenge
Ningbo-Taizhou-Wenzhou railway 268 250 _028/2009 Hangzhou-Fuzhou-Shenzhen passenge
Wuhan-Guangzhou railway 968 350 __ /262009 Beijing-Hongkong passenger line
Zhengzhou-Xian railway 455 350 __[0#/2010 Xuzhou-Lanzhou passenger line
Fuzhou-Xiamen railway 276 250 _ f24/2010 Hangzhou-Fuzhou-Shenzhen passenge
Shanghai-Hangzhou railway 158 350 __ /2692010 Shanghai-Kunming passenger line
Yichang-Wanzhou railway 377 175 _ /22/2010 Shanghai-Wuhan-Chongqing passenger
Beijing-Shanghai railway 1318 350 6/30/2011 BeijBiganghai passenger line
Guangzhou-Shenzhen railway 116 350 12/26/2011 | Beijing-Hongkong passenger line
Wuhan-Yichang railway 293 200 7/01/2012 | Shanghai-Wuhan-Chongqing passenger
Hefei-Bengbu railway 131 300 10/16/2012 Beijing-Fou passenger line
Harbin-Dalian railway 904 350 12/01/2012 Beijingrbia passenger line
Shijiazhuang-Wuhan railway 838 350 12/26/2012 BgijHongkong passenger line
Beijing-Shijiazhuang railway 281 350 12/26/2012 jBe-Hongkong passenger line
Suining-Chongging railway 132 200 _12/3012 Shanghai-Wuhan-Chongging passenger
Hangzhou-Ningbo railway 150 350 7/1/2013 Hangzhomheu-Shenzhen passenger
Panjin-Haicheng railway 90 350 __9/PP13 Beijing-Harbin passenger line
Tianjin-Qinhuangdao railway 261 350 12/1/2013/ | Beijing-Harbin passenger line
Chongging-Lichuanrailway 264 200 _12/2813 Shanghai-Wuhan-Chongqging passenge
Xian-Baoji railway 148 350 _12/23013 Xuzhou-Lanzhou passenger line
Xiamen-Shenzhen railway 502 250 12/28/2013 Hang#hahou-Shenzhen passenger

Below is an abbreviated drawing of the overall gxgsrailway in China (include high-speed rail).d##es, China
in 2008 that theveltgpment of its high-speed
a "four vertical and four horizontal part” of thigh-speed railway network pattern as the focusefrhain skeleton,
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and by 2020, China’s total railway mileage will ¢eal120000 km,inwhich the new-built high-speed raijwwill

reach 16,000 kilometers[14]. Along with the othemnhigh-speed railway and the existing railway JliGaina’s
high-speed rail network will reach more than 50,0@meters, connecting all provincial capital egtiand other

cities with more than 500,000 populations, and dogemore than 90% of the national population.
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Fig.1: The Existing system of railway in China

THE INFLUENCES MECHA NISM OF HIGH-SPEED RAIL ON REGIONAL ECONOMY

High-speed rail enhances thaccessibility of regions

High-speed rail closely conneasntra cities in the country. Besides, it is muelster than the traditiontrain, and
the departure intervéd smaller (1 to 20 minutes average @hina).As a result, hi-speed rail has greatly
enhanced the accessibility of ttegions. The bas pattern of regional accessibiligjill depends on tt geographical
position, but high-speed rail wifenerall improve the accessibility of each araad itsouter zone. In addition,
high-speed railwahas changed the econol geographyocation of regions, and improved the regicadvantage.
Especially high-speed raiketwork has maceach dispersed transit sites ireowhol¢ one, which are further
strengthening the advantagerefjional location, ar producing greater economic bene[15].

High-speed rail promotes optimization of regiona industrial structure

With the development of higbpeed railwa the influence on the regional industrygimdually increasing. As a
new efficient transportation, higipeed rail plays an irreplaceable role in manufawg industry high-tech industry
and tertiary industry. It is an important ca for the optimization of regional industrial structuldne mechanism ¢
high-speed rail on the industrial structure is showRigsre 2

Theeffects of transportation on the manufactulayout isfar more than oth industries, especially
for chemical, building materialpaper, food, iron and stcindustry which needs to consume a large amourd\!
materialand fuel in the production proce The rapid development of high-speed twhsport technology terms
of speed and efficiency, relativedjport thi space distance, and broke throtigd limitatior of transport. As a result,
the flexibility of manufacturindayour has greatly improved.

In the era of knowledge econoiscience and technology taleritfprmation, as well ¢infrastructure are
prerequisite for the layout of technology inten industry. These factors attosely relate with transport capacity.
However, theébarriers due to the factors of geogra history andconcept still exis which limit the market
mechanism, and hinddreg development of regional high technology industriie development high-speed
rail greatly inhibits theseonstraints, and promo the flexibility of high technology industri layourt.

The development of tertiary indus and transportation are closely related. Hipleed ra enhances efficiency and
diversificationof regional land use. With t land development of high-speed tailb are tends to be steady and
service facilitiedncreasingly matur the new commercidbrms and service center graduewill come into being,
which will undertake a large number population and demand for service sector.
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Fig.2:Influence mechanism of high-speed rail on thndustrial structure

High-speed rail changes regional spatial structure

High-speed railway speeds up the circulation otepalements of modern tertiary industry, expands gpatial
differentiation of concentration and dispersion mfoduction elements, and thus promotes differemms$oof
the spatial organization.

The influence of high-speed railon regional spatéducture is mainly manifested in two aspects: ase
the construction of the high-speed rail improves ldcation condition of the city group or economiea, which
can provides those areas with the siphon effedtsosurrounding area. The economic growth ratthase areas
will be higher than other areas, and eventuallyett@nomic belt formed; The other one is divisionlaifor and
cooperation appears obviously in the regions aldhg high-speed rail, which makes agriculture, itgus
and tertiary industryin the regions appear similes some degree in the aspects of industry type
configuration, product features and product groeghle and other aspects of the comprehensivedratfonomic
belt. That is to say the consistency will be esshleld in the comprehensive traffic-economic belt.

The procedure of high-speed rail's influence onaegl spatial structure can be divided into thrésgss: first,
modern tertiary industry gathers fast, and produsgace polarization effect among regions; Secorith the

guidance of tertiary industry, the agglomeratiow @ispersion of the core production elementsdéistry and
agriculture begin to intensify, which leads to thenge of the whole industry structure; Third, diféeerent forms of
spatial organization are formed, which has two ati@ristics: one is the polarization of economisorgces, the
other one is the consistency of economic activities

High-speed rail closes regional economic relations

The interdependence among different regions is thapghe formation of mutual promotion and restdotof
economic relations among regions. Whether the Redieconomy can achieve sustainable developmergndsp
largely on regional economic relationship.

Regional economic relations, including the regicamadessibility, regional factors flow and regiotralde etc., are in
the performance of regional trades to a great éxté&tegional trade is restricted by traffic freigltlume, transport
costs and time. When the economy develops to ainerktent, demand for commaodities is increasing,because
of the restriction of traffic conditions, regiortedde always can't be achieved smoothly. High-spadday can
provide powerful transport capacity which can mdél¢ increasing needs of transportation scale. IHjgged
railway is alleviating the tense situation of traodation. Those perishable and large-size predean be quickly
and easily delivered through the high-speed railwestwork now. At the same time, compared to the air
transport, high-speed railway cost smaller, whieln attract more businesses and individuals to tmeeof cargo
transport service of high-speed railway, expandiegional trade scale. As a result, the frequenay scale of
regional trade are extended greatly. The influeneehanism of high-speed rail on the regional tiades shown in
Figure 3.
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Fig.3:Influence mechanism of high-speed rail on theegional trade

IMPACT OF WUHAN-GUANGZHOU HIGH-SPEED RAILWAY ON REG IONAL ECONOMY

Research object and data sources

The Wuhan-Guangzhou high-speed railwayopened iro2&¢ses through three provinces of Hubei, Hunan and
Guangdong in China. The total length is about 1®&®&, and the investment of this project is 116l6oh RMB.
Wuhan-Guangzhou high-speed railway originates athaiu station, then via Xianning, Chibi, Yueyang,
Changsha, Zhuzhou, Hengyang, Leiyang, Chenzholhdrgr Shaoguan,Yingde, Qingyuan and Huadu,andkarriv
at Guangzhou South Railway Station in the end, mdrimsses10 prefecture level cities includes thmesipcial
capital cities(Wuhan, Changsha and Guangzhou).TésgD speed of this railway is 300 km/ h. This papkes the
above 10 regions as the mainresearch areasto reckgka economic changes before and after the
Wuhan-Guangzhou high-speed rail. The main sourcelavd roots in in‘China City Statistical Yearbook’and
statistical yearbook of each city in recent 11 gg2002-2012. Authoritative data of 2013 has netbeeleased for
now).

Research method

Panel Data is a means to intercept a pluralityeofisns from the time sequence, and bring the esessonal data
and time series data together. The panel bothheaadvantages of cross-sectional data model amdsimes model.
General model of panel data:

Denote the thei-th data of the cross section:

Yia Xlil X2i1"' XKil My
y = Yo |y = Xy Xipe X, U = Hiz
Yir ), XliT X2iT XKiT i Hir 1)
uis a random error term corresponding to cross-@ectnd the time t.Next,
yl Xl /11 ﬂl
y X H B 2
y - : 2 x - : 2 /1 - : 2 ﬂ - | 2 ( )
yT X XN X /IT X ﬂT
Therefore, the model expressed in the form of aimpénel data is:
y = X B + u ©))

This is a basic panel data model, and a varietglifféerent panel data models can be derived fronfiediht
assumptions ofi andu. As the panel data contains cross-sectional datader to analyze the special effect of each
individual may exist, we make the following assuiops:

My = a; + & 4)

Among themgi;is the representatives of the special effects efitidividual, which reflects the difference between
different individuals. The two most common pandiadaodel is built based on different assumptiorsualy One
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hypothesis makegto be a fixed constant, this model is called fpeftects model; The other one suppgss

random, and this model is called a random effecidah

Calculation process and results analyzing
Model establishment and test

Using the panel data and introducing virtual vaddb to establish the panel data model. Among thbm,
explanatory variables are passenger volume (PV)faeight volume (FV), and the explained variablea® a
regional gross domestic product (GDP) and the ptapoof the third industry (PTI). The regressioquations are

as follows:
GDP; =fot 1P Vit BoF Vie +3Djt +eit
PTli=po+ f1P Vit BoFViy +83Dj + &1t

Fig.4: Test results of formula (1)

Fariable Coefficient 5td. Error t-Statistic
c 1584275 3241574 3.124785
PV 265874 1.383101 0273287
FV -341783 1642175 -3.715745
D 2157854 2071156 3602418
Random
Effects(Cross)
Wiuhan 6213457
Xianning -2657.154
Yueyang -2548.784
Changsha 4345681
Zhuzhou -2257.324
Hengyang -3571.834
Chenzhou 3026.512
Shaoguan -2368.478
Oingyuan -1935.713
Guangzhou 2257632
Effects Specification
3D.
Cross-section random 6320.373
Idiosyneratic random 8751368
D
Weighted Statistics
R-squared 0003721 Mean dependent var
Adjusted R-squared 0237081 S.D. dependent var
S.E. of regression 8326.138 Sum squared resid
F-statistic 9627826 Durbin-Watsen stat
Prob(F-statistic) 0.000000

Unweighted Statistics

Prob.
00005
0.0000
0.0001
00000

Eho
03142
07082

162157.02
2047257
3566871251
0498213

The regression equations are:
GDP(Wuhan)=15842.75+6215.457+26.5874 R\B.41783 Fy+21578.54 [y
GDP(Xianning);=15842.75-2657.154+26.5874 R\3.41783 FY+21578.54 h
GDP(Yueyang)=15842.75-2548.784+26.5874 \3.41783 FY+21578.54 [}
GDP(Changsha)=15842.75+4345.681+26.5874 R\B8.41783 FY+21578.54 [}
GDP(Zhuzhou)=15842.75-2257.824+26.5874 R\3.41783 FY+21578.54 [}

GDP(Hengyang)=15842.75-3571.854+26.5874 3.41783 FY+21578.54
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GDP(Chenzhou)=15842.75-3026.512+26.5874 R\3.41783 FY+21578.54 [y (13)
GDP(Shaoguan)=15842.75-2568.478+26.5874 R\3.41783 FY+21578.54 [y (14)
GDP(Qingyuan)=15842.75-1935.715+26.5874 R\3.41783 FY+21578.54 Q) (15)
GDP(Guangzhou)=15842.752257.632+26.5874 RX3.41783 F\+21578.54 [y (16)

Fig.5: Test Results of Formula (2)

Variable Coefficient Std. Error t-Statistic Prob.
c 0.0.385417 0.011322 2057824 0.0001
PV 0.0000698 0.000000803 9527683 0.0000
FV 00000429  0.000000632 -0.300578 0.4628
D 0.080538 0.027635 2074251 0.0025
R-squared 0924723 Meandependet 0573684
Adjusted R-squared 0925843 e d:ﬁindem 0301745
S iraiatin 0.058912 D”Ib“:t‘i'“mn 0257721
Sum squared resid 0.389731
Log likelikood 60.71893
Fstatistic 1053125
Prob(F-statistic) 0.000000
The regression equation is as follow:
PTl;=0.385417+0.0000698PM0.0000429FY-0.080538L) a7

From the regression results in Figure4 and Figyréh& overall goodness of fit of the model are bathch to
90%,indicating that it is reasonable to build thedel. The dummy variable P is significant below th&
level, suggesting the role for dummy variables le tmodel is obvious. The operation of Wuhan-Guaogzh
high-speed rail influences the economic growth iaddstrial structure of the regions along the raijw

As seen from Figure4, the impact strengths areemifft in regions with different scales and devestgges.
From the intercept term of the regression equatieffects of the high-speed rail on three provihcapital cities
(Wuhan, Changsha and Guangzhou) are the largebighwhe most obvious one is Wuhan, and followed by
Changsha and Guangzhou. This is because Wuhae iobrthe largest transportation hubs in China, and
its geographical location is as Chicago in US. Heavethe development of this city is relatively wlin recent
years due to the drop of city status in the natiet@tegy and the competition among Chinese metimpThe
operation of Wuhan-Guangzhou high-speed rail gréadproves the geographical advantagesof Wuhan,
promotes its economic exchanges and cooperatioh wiher areas along the railway, attracts the lagbu
enterprises in this city, and enhances the regiooalprehensive competitiveness. So is the Changighavhose
scale is relatively smaller than Wuhan, but alsarismportant transportation and shipping centexaath area. In
contrast, Guangzhou is one of the most developetceity in China which has relatively perfect
transport facilities, and the economic and socéaledbpment there is mature. As a result, the puliffect of
Wuhan-Guangzhou high-speed rail on Guangzhou iasatbvious as those on Wuhan and Changsha. The bth
cities are small and medium-sized cities in Chirepd the effects on their economic growths from
Wuhan-Guangzhou high-speed rail has the featurdmthf polarization and discrete. High-speed raileagnects
the small and medium-sized cities with big citiaad the former’s traffic condition is obviously ingped, which
makes the producers are more accessible to themenanarkets in the small and medium-sized cititmwyever,

the big city has more advantages of products. Tésulr of the competition isthe markets of smalld an
medium-sized cities expand much more slowly, wtdlelarge number of economic resources there have bee
absorbed into the big cities, which makes the erites on the small and medium-sized cities arde&s than
those on the big cities. After Japan's Shinkangemaded, economic growth and population growth ldts

of small cities obviously lag behind the Metrogolisuch as Tokyo, indicating that the high-speed
railway may cause “hijacking” to the developmensnofall and medium-sized cities[16].
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Regional economic effects adhe Wuhan-Guangzhou high-speed railway

The economic growth of regions along the railwe

In order to obtain aetter display effect due to the huge differendesconomiivolume among regior we makes
two figures respectively to display related (of big citiesand small cities. As can be seen from Figé and
Figure 7, the GDPs of theemrs along tt Wuhan-Guangzhou high-speed railwagintain a high growth in rece
11 years, and after the operation of this railvthag,development of regional economy is fasterdiditaoon, there ar
imbalances among regions with different scales @evelop stages. It can be seen clearly through thisstal
data that economic growdmounts in almost all the cities are growing siigaifitly after the year of 2009, whi
has proved our above analysis. Economic growthsg cities (Wuhan, Changsha Guangzhou) a higher than
those in small and medium-sizeities, ani thus widening development ghptween differel scale regions. Besides,
economic growths in small and medi-sized cities are not balanced due to thegeogradppasition, natura
resources and historical context.

1400

1200

1000
800 %d === Wuhan
/ —— Changsha
600
/ Guangzhou
400

200

Billion RMB

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Fig.6: GDP growths of big cities in 2002-2012
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Fig.7: GDP growths of small and medium-sized citiesin 2062012

The industrial structure of regions along the railway

The impact of high-speed railwan themanufacturing sectas the most obvious in the industrial structuretigh
the rapid transpouf the means of producti[17]. At the same time, the aggregatiorindustry and population will
bring about thedevelopment of serviceindustry. Here we mry analyzethe developme situation in various
regions of the industrializaticend the tertiary industiso as to make clear thmpacs of high-speed rail on
regional industrial structure.
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Fig.8: Industrial value of gross output of eachcity in #02-2012

As seen from Figure 8, Wuhd&@uangzhou hig-speed rail has increased the level of regional stréhlization
significantly in big cities, whichshows the important role of traffic condition toetlevelopment oindustry.
Although this kind of penomenon can be seen from oicities, itsinfluence strength is mucweaker. The value in
Qingyuan even appeared negative growth in -2012.1t shows clearly that higgpeed rail will not only improv
regional accessibility, butalsncreases the poubility of the loss of productiofactors, especial in the small cities.

As to the tertiary industry, theffect of higl-speed rail is not significant, amdaly the Guangzhou city is keeping 1
growing state after the year of 2009.All of othdéies including Wuhan anChangsha prese the volatility of
tertiary industry. Weconsider the reason arefollows: on the one hand, effect of higbeed rail oiregional service
sector lags behind that of thedustry, an the role of Wuhan-Guangzhou high-speaidi opene in 12/26/2009, has
not yet been fully playOn the othehand, theoptimization of industrial structure is a lc-term process, which is
under the deep influence of urban developmgphase. Atpresent, mostf regions along Wuh~Guangzhou
high-speed rail are in the early and middle stageindustrialization, andluctuation in the growth of tertiar
industry is in accordance with the developt of cities in this stage.
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Fig.9: Proportion of tertiary industry ofeach city in 2002-2012

The regional trade of regions along the railwa

High-speed rail improves the regioraccessibility, promotes the flow of resour@nd factors, and expands the
cities’ production and service radius resultinghe significant increase of regiortradg18]. As shown in Figure 10
and Figure 1/although the growth rates are different in citigth different scals, the levels of foreign trades in
the cities have improved greatly by the influent®ihar-Guangzhou higlspeed rail in 20(-2012,which presents
the important role of traffic condition to exchasgend cooperation among regic
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CONCLUSION

High-speed railway improves the regional traffic comdisi, changes the geographical locations, and aatedethe
flow rate of elements, thus affedt®e regional economic development and economitioak It is very meaningft
for these aspects of the researches, especiallgvialoping countries and areaswhich urgently neestitnulate the
economy with the improvement of traffic conditic

Regbnal economic development includes economic grovittdustrial structureand cities’spatial structure
optimization and improvement of regional cooperatiand the influence mechanism of t-speed rail on the
regional economy is taking action througeseaspects. The case study indicates that W-Guangzhou high-speed
railway has significantly improvetthe rate of economic growth and level of foreigrd# in each cit

Economic effects of highpeed railway are different in regions with difierescaes and develop stages. In -
aspect of industrial structure, 1 effect has shown its dual character: high-sprail promotes the region
industrialization process,meanwhile,it makes streighon effect on the small and med-sized cities such as
Qingyuan,which may increase the gaps between big eitidssmall citie:

Although we have made great progress in improving traffic conditions, the time between appearaot
high-speed rail and present is just 50 years, whichushnshorter in develogg countries, for instance China, so
still need the theory and practice experience tthéu optimize our traffic network,inwhich the thgaesearch i
urgently needed. The fully play of the role of t-speed rail need oei a long term, and this ihe reason why the
railway’s effect on regional tertiary industry istrobvious in the cities for now. However, thigpaonly uses da
in recent 11 years to analyze the issue of-speed rail in China, which wealtse persuasiveness of the article. /
result, for the subsequent dynamic developmentgzsiave need to further our attentions and reses
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