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Abstract
Since 2010, Chinads annu adaydeasoressrtoundingh ol i d a
Spring Festival (k.a. Chinese New Year) has exceeded 200 million trips (China Transportation
and Communication Yearbook). The demand surges have overwhekemity transportation
systems, particularly passenger rail. This transportation problem has emerged dualto spati
economic imbalance: workers have had to travel betwe2nhomes in rural hinterlands to
factory jobs on the industrial coast, which had grown intdgaatory population of 261,390,000
by 2010 (National Bureau of Statistics of China).
The objective®f this research were:
1 to examine spatial relationships among factories, raw materials, markets,
workers, and rail connections; and,
T O EAAT OEAU EIT x AAOA+ailimduskyicnoiwit # EET A6 O

influence the Spring Festival travel season.

Spadial analysis using geographic information systems (GIS), statistical hypothesis
testing, and economic analysis including location quotients were conducted to examine spatial
relationships among markets, factories, raw materials, workers, and rail consebtential
was explored for developing freight trail to support inland vertical industry and employment that
might reduce worker migration and thus reduce the surges of the Spring Festival travel season.

It was concluded that research results indicabetgen inland provinces stood to develop
vertical industries and integration. The inland provinces offered resources to support developing
six main valueadded industries: food processing, fiber development into cloth and textiles, wood
and paper produstfrom timber, tobacco products, metals, and machinery. Inland
industrialization can offer employment to current migratory workers, thus reducing domestic
passenger travel and the volume surges of Spring Festival seasonal demand. As movement of
finished gmds from hinterlands to the coast replaces movement of workers to coastal factory
jobs, freight demand will increase. Increasing freight volumes across the country will produce
pressure on the current freight railway network, leading to a need to reseesé disinvestment

by investing in freight infrastructure.



Table of Contents

Chinadés Changing .Re.g.i.onal...Dewv.el.o.p.me.nt...2
Rapid Growthof Urbanization................iiiiiie s ceeecce e eeeen e e e e e e e e e e e eeeaaannees 2
Chinabés Regional .l.ndu.s.t.r.i.al..Dev.e.l.apment

Classical Theory and Applicability of Regional Development and Batications............... 4

Cultural and Population EffECL........cccuiiiiiiiiiiiieee it e e e e e e e 6
Population Growth and Change...........coooiiiiiiiiiiieee s 6.
Changing Travel DemMand...........cooo oo e e e e aaasransd 6

INTEICILY TrAVEL. ... e e e e e e e e e emerrreeee e e e e e 6
Y= 7= 1ST0] o F= U0 [T 14 =T o T 7
Reasons for demand groWth..............uueiiiii e 9
Unbalanced regional economic development..............coviviiiiiccciiiieeeee e eeeviieee 9
LOW CroSSPIICE ElAaSHICITY.......uuuriiriiiiiiiiiiii ittt 12
CUltural SIGNIfICANCE. ......coiiiiiei e eeeeee e 12
Strict household registration SYSteM.............coviiiiiiiiieeee e 12

Addressiig the New Demand...........ooooiiiiiii e ereer e 13
Chinab6s Intercity..Lrans.p.a.ur.t.at.i.on. .Sy.sflFEm
Intercity Passenger Rail during Spring Festival..............ccociiiiiiieeeeeeeees 15
Challenges in Supply of Passenger Rail...........ccccoeeeeiiieeeiiii e 16

Operational ManagemMEeNLt...........ccooiiiiiiiiiiieee e eas 16
TransportatioNNfraStrUCIUIE............vuiiiiieie e e 17

Experience with Seasonal Demand...........ccoooiiiiiiociiiii e 20

Theoretical Approaches to Temporary Travel Surges and SpIKesS............coeeeveeeeeees 20
Infrastructure expansion (growth in scope of SUPPIY).......oovvrreeiiiiiiiiiccee e, 20
Operational expansion (growth in scale of SUPPIY)......cccovvvviiiiiiiii e, 21
INAUSTIY TEIOIM. ...t e 21
Public education and cultural shifts (leteym demand reduction).......................... 23

World Experience with Seasonal Travel and Special Events................cccoceeeeceeeeennn. 26
High demand for railway service in INdiau..............couviiiiiiiceoni e 27

Seasonal travel and special BRN..............uuiiiiii e 28



\Y

Chi nNaods EX Pl Bl e 33
Operational MaNAgEMENL..........coviiiiiiiii e 33
GOoVErNMENBNA POLICIES.....uuuueeiiiiii e e e e e e e e e eeeeie e e e e e e e e e et aterne e e e e e eeeeeeeeessnnnnnnnes 34

From Moving People to Moving Freight............oii et 37

Characteristics of the Freight Rail System...........cooooiiiiiieeei e 37
Comparison of freight rail and passenger rail..............ooooiioimn e 37
Comparison with other freight MOdes...........uuveiiiiiii e, 37

Compmnents of the freightail transportation SyStem............ccoovviiiiiiiiieeer e 38

Chinabs Frei.ght. .. Rai.l..l L.nd.U.S Lol 38
Organizations and INfraStrUCIUIE............uuuuiiiiiiiiiieeeiieiieire e e 38
Increase of freight volume and tUrNOVEL.............ccoovvviiiiieeee e 38
Decrease Of Market SNAKE..........uuuiiiiiii e 39
BUIK FrEIGNT..... e 39
Unbalanced spatial distribution of freight flom.............ccooiiiiieene 40

FUrther EXPIOration..........ooooiiiiiiiiiicmme et ee et e e e e e e e e s emmman e 41

11 1S £ PSPPSR 42
(Y [=]1 g o e (o] [0 o |V 2P P P PP PPPPPPPPPPP 43
Spatial and QuUantitative ANAIYSIS.........ueiiiiiiiiiiii e 43
DISCUSSION Of FINGINGS ...tttttiiiiiiiiiieeee ettt rmmme e e n e e a4
Y 0= LA = | I =T T £ USSR o

Relationship between the Current Freight Transport and Redtopabmies................ 45
Transportation Of FAW QOOUS.........ooiieiiiiiiitt e eer i eeers e eeeeeeeesd 45
Freight exchange Of railway..............eeeiiiiiicemiiiiiiiee . AB

Co-location strategies of valtsdded faCtories..............vveieiiiiiii i 51
Selection of inland provinces for-tocation..............ccoeeeeiiiiiiisiceeie e 52

Selecting ReloCatEINAUSTIIES.........oooi i e e e e e 57
Value-added industries in the EaSt..........cooooiiiiiiiccc e 57
Selected inland valueadded INAUSLNES..........ooooeiiiiiiiiieieeeee e 62
Feasibility of selected valegdded industrial locations..............ccccoeeeeeivieeeeiieeenn 65

SUPPOIING WOIKIOICE.....ciiiiiii e e e e e e e e e eessammnes 80



Influence ofinland industrial development on the rail system..............ccooooeiiieeeeiinnn. 82
SPALAI ANAIYSISa ..ttt 82

(@ T Tl (] e= LAV = T F= 1) A TS 87
(@] 3 Tod 815 [0 o WA TR UPUPPPPPPPPPRPPRIN 88

R O O O CES. ..o e et 89



vii

Figures

Figure 1Changes in the Share of Industrial Added Value, PROQO..............cceeverriiieiiieennnnn. 2
Figure 2China’'s National Migratory PopulatiQn............cccceeeiiiiieceeciiiiiiieee e eeeeeeeeeeeeeeeeen e 6
Figure 3Annual Railway Passenger Flow in thed8y Spring Festival Travel Season,

2002 2002ttt e e —————————— e e e e e — e e e e s annr e arrrareaeeaaas 8
Figure 4PassengeBtructure, 20LL.........ooooiiiiiiiiiiiieeee bbb e e e e e e e e e e e e e s 8
Figure 5Distribution of Chinese Gross Domestic Product, 2000.............ccccovvvvieeereeeeeeennn. 10
Figure 6Chinese Industry Output, 2000............iiiiiiiiiiiicer e 11
Figure 7Relationship between Transpard Economic Growth............ccccccooviiiiicccn, 14
Figure 8Average Daily Traffic VOIUME..........oooiiiiiiiieee e 16
Figure 9Trends in MOAE SPIit..........uuieiiiiiiie e eeeer e e e e e e e enn s 17
Figure10Chi nad6s Tr u.nk..Ra.il. L. Wa.y.S. .., 19
Figure 11Athens Schematic Rail System Developments.............uevvviiieeeiiiviiiieiiiiieeeeeeeeenn 30
Figure 12Beijing Schematic Rail System Developments...............ueeeiiieeeiiveiieeieiieenieeeeenn 31
Figure 13Railway Route Length, 2004...........cooiiiiiiiiiieee e 35
Figure 14RailwayPassenger Volume Distributions, 2004............cccooeeiiiiieemeeieiiie e, 35
Figure 15Freight Trends, 200B2010..........ccceuruuuuummmniireeeeerrreear e e e e e errersnaa s e e e e e eeeaeas 39
Figure 16National Railway Freight Traffic by Category of Cargo, 2010..............cceeviiueee 40
Figure 17Total Loading Capacity of Freight Cars, 199010............cccccvmvvrviririeeniiiiieenee 46
Figure 18Freight Volume by Province, 2010..............uuvviiiiiieeeevviiiieeeeee e e eeemnnnen A7

Figure 19Distribution of Industrial Enterprises above Designed Size by Province, 201053
Figure 20Distribution of Employment of Industrial Enterprises above Designed Size by

Province, 2010 (unit: 10,000 PEISONS).....ccceeiiiiiiiiiiiiiimme e eeeeaieees 54
Figure 21Distribution of Output Values by Province, 2Q1Q............ccccovvvviiiemeeeeeeiieeeeeiiinns 55
Figure 22Growth Rates of Western Factories, 20D@10.............cccovvviiiiiiiiieeneeeeeiiieeeee e 56
Figure 23Growth Rates of Western Employment, Z@DA0.............ccccccvvvvvviimmmniniiiiiennee 56
Figure 24Regional Output of Energy Products, 2010..............uuuiiimiiimemiiiiiiiiiiieieeeeeeeeeeend 60
Figure 25Distribution of Major Energy Reserves by Province, 2010...........ccccccevvvvieeeeen.n. 65
Figure 26Tobacco Production and Factories Processing Tobacco, 201Q........................ 66
Figure 27Timber Output and Processif@Ctories, 2010..........uuuviiiiiiiiiiiiiieeniiiiiieeeeee e 67

Figure 28Distribution of Forest Stock, 2010............uuuiiiiiiiiiireeerr e errr 68



Figure 29Fiber Production Processing Factories, 201Q...........coooviiiiiiiiccceeeeeeee 69
Figure 30Valueadded Output of Yarn, Clotand Printed Fabric, 2010 (unit: 1 million m)..70

Figure 31Food Production and Processing, 2010............ccuvvvvvviireeeeeeeeniiiininee e e e e eeennn L 3
Figure 32Metal Extraction and Valuddding Factories, 2010...........cccveeiieiiiivimemeceiiiineenn, 14
Figure 33Distribution of Major Metals Reserves, 2010..........ccoiiiiirieeiicecciiieeee e 75
Figure 34Metals Extraction and Machinery Factories, 2010.............coovviiiiiicceeeeee e 76
Figure 35Distribution of Employment by Province, 2010 (unit: 10,000 persons).............. 80
Figure 36Urban and Rural Populations, 200B010...........ccooeeiiiiiiiiiieieeen e 81
Figure 37Population Growth by Province, 2010........ccooviiiiiiiiiiiieeeiesee e 82
Figure 38Freight Volumes on Trunk Railways, 2010.............cooiiiiiimmmnnniciiiiiveeeeee 83
Figure 39Passenger Volumes on Trunk Railways, 2010..........cccceeiiiiiieeceiiiiiiiieeeeeeeeeee 84

Figure 40Types of Service on Trunk Railways, 2010............coeiiiiiiiiemriiiiiiee e 86



List of Tables

Table 1Share of Major INAUSIIY OULPLIL.........eiiiiiiiiiiiie e 3
Table 2Density of Rail Infrastructure, 2000.............oouvuiiiiiiire e 18
Table 3Potential for Applying Apfmaches to China's Intercity Passenger Rail................. 26
Table 4Ridership of Public Transit in 2002 Salt Lake Winter OlympicCsS.........ccccceeeeeeeennes 29
Table 5Comparison of Price Policy with Passenger Volume..............ccvvvvvieeeeiiiiiiiinnnne. 34

Table 6Freight Exchange between East Provinces and Others, 2010 (unit: 10,000.tons}9
Table 7Freight Exchange between Middle Provinces and Others, 2010 (unit: 10,000.1058)
Table 8Freight Exchange between West Provinces and Others, 2010 (unit: 10,000.ton$1l

Table 9Location Quotients of Eastern Provinces by Industry, 2010...........cccceeviiiaacennnnn. 59
Table 10Consumption of Energy by Sector, 2009.............ccooiiiiiiieee e 63
Table 11industrial Location Quotients of Central Provinces, 2010..............cccovvivieemeeennnen. 64
Table 12Industrial Location Quotients of Western Provinces, 2010..............ccoovvvnnnnnn. 64
Table 13CocoonCrop Output of Six Main Production Regions, Z0BJ09 (unit: 10,000

10 1) RSP 70
Table 14Regional Trends in Cocoon Crops, 202006 (unit: 10,000 tONS)...........eeeeieeennnn. 71
Table 15Export Value of Silk Products, 20LL.........cooiiiiiiiiiiiiceeiiiieen e eeeeeecireee e 71
Table 16Export Volumes of Silk Garments, 2011...........ccovvviviiiimmmee e 72
Table 17Detailed Strategies of Industrial Development in Selected Provinces...............18

Table 18Types of Service on Trunk Lines, 2010.........uuiiiiiieiiiccceiiie e eeeene e 85



1
China hasagap betweesupplyanddemandn its intercity transportation system during

the Spring Festivatravelseason. Essentiallyheregionalecononmes ofthe coastal region and
the interior regios have long been unbalanc&dich resulted imhuge migratory population.
The increasingly migratory populatioesulted in a substantial seasonal demand for domestic
intercity travel. Unlike most of thpreviousliterature which focused on expanding the
passenger railway transpor tanddentand gappthisspaperv e
researchstheplanning and strategies tiefreight rail industryandfocuseson the connectivity
between freight railway transportation and regional economic development. It exémsine
feasibility of adjusting the existing unbalanced regional economy in China thdewgloping

the freight railway industry, which can finally thoroughly solve or at least largely mitigate the

Spring Festivatravel problem.

Chi
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Chinabds Changing Regional Devel opm

Rapid Growth of Urbanization

China has faced accelerating urbanizationoBethel978program of economic reforms
introducing capitalist market principles into the socialistic mamidetrred to aikeform and
OpeningChi nads ur bani z at ipescentBy 200% thevatesincleasexdso t h an
32.9percent, and will be egpted to reach 65 percent in 208t€rnational Urbanization

Development Strategy Research Committee, 2010

Chinads Regional |l ndustri al Devel opment
Based on the c e ffFive¥dar Cypmprekensivenrian fordEsondmic and

Social Developmen®005), industry location in China can be divided into four regions: the east

coastal region, the middle region, the west region, and the northeast festrown inFigure

1, although the central government carried out a series of policies to promateyndu

development in the interior regiotigatled to the increase of the share of the industrial added

value, there is still a huge ghptween theast coastal region and ttieeeinterior regions.

Figurel
Changes in the Shard Industrial Added Value, 2002010
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Table 1shows the major industry output share of the four different regions in 2010. In

general, the east coastal region has absolute advantage in manufacturindgp-éechhigiogy

industiessuch as computer, integrated circaitdautomobilemanufactureas well as théextile

industry. The major industries and factories in the middle and west regions are the bases of

energy industries such as electricity processing| exploitation, and natural gas exploitation.

The northeast region hasolid foundation in the traditional heavy induesty like petroleum

exploitation and processing, and iron and steel manufacturing.

Tablel
Shareof Major Industry Output

Industry Output East Middle West Northeast
(%) (%) (%) (%)
Electricity 41.11 23.23 29.13 6.53
Natural gas 11.62 3.66 78.88 5.84
Coal 9.62 35.87 47.81 6.7
Petroleum 38.42 2.93 28.88 29.77
Iron 53.02 21.03 14.42 11.52
Steel 5553 20.72 12.96 10.79
Cement 41.99 26.01 25.31 6.68
Automobile 45.96 17.94 22.33 13.76
Fabric 77.32 12.78 6.82 0.78
Cigarette 31.35 28.16 35.92 4.56
Micro -computer  99.45 0.51 0.03 0.02
Molectron 91.73 0O 8.06 0.21

SourceChina Statistical YearbooRp11

According to Chen Yaand CherYu (2011) and Xiao Chunmei (2011), there are several

maj or problems in Chi

naods

regional

i ndustry

mentionedpreviously the industry location and development is unbalanceddesittive east

coastal region antheinterior regions. In 2010, the three states in the coastal region, Guangdong,

Shandon, and Jiangsu, had taken more thgeB&ntof the gross industry output value, while

the total value of industry output of the oti€rinterior states only took aroundo@rcent

Second, heavy industry plays a key role in industry developeotrding to a 2009 survey

heavy industry had taken 732rcentof the whole largescale industryXiao Chunmei2011)

This trendis still growing. Third, the export trade has taken the dominate position in industry

d
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development, which assembled in the coastal region. In 2004, the industry output of foreign

enterprises had taken almostp&centof the total value of industrial output. The gttb rate of

export is much faster than the growth ratgmfss domestic producGDP). I n 2005, Chin
export growth rate was Z&rcent while GDP growth rate was 10pércent Faurth, the

manufacturing aggregated in the coastal regidmnch resultedn the agglomeration economies.
Therefore, it is difficult to transfer these industrieshe interioregionsin the short term.

Classical Theory and Applicability of Regional Development and Factor Locations
There are plenty of theories about regiondudry and factoryjlocations Thesecan be
divided into two major categories: equilibrium development and disequilibrium development.
Three theories of equilibrium development have been analyzed for their applicability to
China. These are the neoclasstcatle theory, th8ig Pushtheory ofeconomic development
developed by PalrRosensteirRodanin 1943, andhevicious cycle of povertyheory developed
by Ragnamurkse Theneoclassicairade theory is based on tlaev of diminishing marginal
returns.The theory states that the developed region, the high capital stock per capita leads to
the low return of capital, while in the developing region, there is abundant workforce and low
income. Therefore, the capital flewo theunderdeveloped region, whelthe workforce gesto
developed regions, which finally results in ttevelopment oéquilibrium among regions.
However, theneoclassicatrade theory is not applicable to China. Besides its-mealism,
Chi nads du a tircuemstamceammoreirsleveloping countries, has made both the
capital and workforce flow to thdevelopedegionon the east coast, whitlasenlargel the
disparity among regions.
Besides thaeoclassicairade theory, both thBig Pushtheory andhevicious cycle of
povertytheoryprovide regional industry development thesfor developing countries and
regions. However, thBig Pushtheory relies heavily on government interference, @ndstrict
limitations on free market development, whichoigposed tahe developmentbjective of
Chinads central gover nmdhedryintendhtepromotetheous cycl e
synchronous development among multiple regional industries, which isdeaigic and not
applicable to Chinaés | arge regions and compl
Compared with the theories of equilibrium development, the disequilibrium development

theories, includinghe Product LifeCycletheoryoriginated by Vernomandthe Cumulative
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Circle Causatiotheorydeveloped byyrdal are more widely used gtevelopingard analyzing

the strategies of the regional fagt@nd industry location in China and foreign countries. The
Product LifeCycle Model (Vernon, 1966) indicates that each region s own economic
developmenstage Thethree major gradien@renew, matire, and standardized productidm.
the gradients of new and matymeduction the industry and technology transféom cities to
suburbsin Ching according to th&@roduct LifeCycle Model,mostproductionis in the newor
mature gradients develpment progressethe industry and technology wit time transfer
from developed regimsito undeveloped regienAccording to the Cumulative Circle Causation
theory, to promote industrin a developing countryhe government needs to carry out some
unbdanced strategies to preferentially develop industry in the regions with favorable
geographical location, convenient transportation, and fast econlevetopmentThen the
diffusion effect of this region can promote the industrial development in other-dedeloped
regions(Eff, 1999) Inthe1970s, both the Gradient Transfer theory and the Cumulative Circle
Causatiortheorywerei nt r oduced i nto Chinads reganonal eco
important role in the Reform and Opening in 1978.Thesgesfies of prior development in the
east region successfully resulted in the agglomeration economy with fast ¢@aatBhenhong,
2002) However, until now, with the huge economic gap between coastal and interior regions, the
diffusion effect of industriedevelopment has not been obvious.

According to the classical location theories likeWebermodel of industrial location
(L&Harmet,1998)andthe theory posited bpavid L. Huff (personal communicationfor a
countrylike Chinawhere heavy industryaiminates manufacturing, transportation cost is the
significant consideration and the most crucial principle of factory location. The cost is divided
into two categories, the procurement cost and distribution cost. Therefore, the optimal factory
location isat the market where the distribution costs are minimized and procurement costs are
zero. At the current time, since Chinads manu
in accordancevith theclassical location theories, the enterprisagepreferredto locate
factoiiesin the coastategion wherethere ismuch less distribution cqstather than the interior
regions. Therefore, besides agglomeration mentipn@dously the number of factories in the

coastal regiorontinue to grow



Cultural and Population Effect

Population Growth and Change
As mentionegreviously Chi na i s experiencing rapid u
focusedon developmenbf laborintensive industries metropolitan cities, which resulted in a
great migration of té rural surplus labor force to metropolitan areas to find employment
opportunitiesFigure 2shows that with the development of urbanization, the migratory
population hagontinued to increas&he floating populatiormost of which is migrant labor,
increased 8Jpercentrom 2000 to 2010therefore, this rapid urbanization created a spatial
mismatch between worker homes and places of employment, changirgdogng cultural

traditions of staying in proximity to family (Ferdicai, 2010).
Changing Travel Demand

Intercity t ravel. As Chinese workers migrated to factory towns and their families stayed
in traditional homelands, unprecedented travel demand emerged between the two. Between 1979
and 2009, demand for passenger transportation incregedeéhiannually. In 2009, more than
29 billion passengers were transported (Mao BacBua,Quanxin, and Chen Shaoku2dQ9).

Figure2
China's National Migratory Populatio
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Migratory workers do not commute from their homelands daily. They tend to travel home
for holidays and other special occasions. Confusranwhich is the core of Chinese traditional
culture, emphasizes values oriented to the family rather than the indivienglJiEali,
2010).Confucianism plays a key role in the Chinese traditional outlook on values, which make
much account of family and homeland. Cultural family bonds stretched over distances to urban
workplaces have creatéloe need for travel.

The increasinly migratory population resulted in a substantial seasonal demand for
domestic intercity travel. The large seasonal demand has far exceeded regular travel demand for
which transportation capacity is traditionally scaled. Demand for spmailt travel staed
overwhelming the supply to an unprecedented degree, spurring quick development of

transportation infrastructure.

Seasonal @mand The most representative situation of this mismatch iSgreng
Festivaltravelseason. The Spring Festival, whichaiso called the Chinese New Year, is the
most important and longest traditional holiday in China. The traditional celebration runs from the
last day ofthe Chinese calendar of thpgeviousyearto the 15h day of the first month of the
New Year,whichlast 20 days. The key concepd Dbur itrhg tShpir
holiday, migrants far away from home return to reunite with their families. Although Spring
Festival customs and traditions have varied from region to region, the most impadéidrtr
for Chinese families is gathering for the annual reunion dinner.

The period around the time of this holiday is known asSireng Festivatravelseason
andhasextremelyhigh trafficload.Figure 3showsthat in2@.0, railway passenger flow
exceeéd 200 million passenger trips in the Spring Festival travel season; these seasonal flows
have continued to increase in subsequent years. This period has been called the largest annual
human migration in the worldshao Cen2008). In recent years, the tral demand during this
period has been expanding rapidly, especially for the railway. The main passengers are the
laborerswho work in big cities andeturn to rural area® reunite with their families during the
Spring FestivalFigure 4shows the passgars structure durintpe $ring Festival rush in 2011.
It indicates that the laboreascountor morethan half of the whole travel flow. Therefore,
during the Spring Festivadavelseason, most of the passenfiew is unidirectional and highly

concentated Beforethe Spring Festival, thigow is from metropolitararea on the coasio the
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countryside in the middle and westeegions. Traffidlow is reversedafter theSpring Festival

(Mao Baohua, 2009).

Figure3
Annual Railvay Passenger Flow in the 4ldy Spring Festival Travel Season, 202212
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Passenger Structure, 2011

Traveler
12%

Students
14%

Source: China Transportation and Communmacay earbook 2000 2010.



9
Reasons fordemand gowth. The way the Chinese transportation system has developed since

theReform and Opening has done little to mitiggpeing Festival transport problems, which

have been growing witthe development of the tianal economy. The previous literature paid

much attentionot he aspects of sociology and technol og
Spring Festival transport probleng&me authorsiaveconclude thatthe relevant factors of the

Spring Festival travéseasorarethe economy culture, population sociology, operational

management, andfrastructure Zhou Ying, 2012)

Unbalanced regional economic dvelopment Experts have pointed out that this
phenomenon has resulted f rommcdevelopmanfasticularyb al anc
the poverty in western China (Zhou Ying, 2012). Existing research has made detailed analysis of
this regional economic aspect. For instance, Bin Jiang and Edmund(P0&2y note thathe
ARef orm and Op ewdenedtide gaptbatveenaich ynd poecausehis strategy
has accelerated the process of industrialization in China. Therefore, the rural surplus labor force
in the middle and western araagrowirg. Sincethel 9 8 0 s , Chinabés mar ket sy
gradualy turnedfrom socialism tathe free market. T@xperiment wittthis national economic
strategy, Chinads central government planned
areasAfter 30 yearsof construction and development, these zones play adkeyrguiding the
economic development of tléhole coastal areas, which have made the disparity betiveen
coastal and inlancegionseven larger. Figure &dFigure 6 show the hug#fference in the
industry output betweethe coastal and inlantegions Thus, as the manufacturing markets,
especially the handicraft industrifetneeda large number of laborers, have rapidly devetbp
in coastal areashe trenchas been fosurplus laborerfrom rural areas to come the coastal

areasThis proces®f industrialization has resulted in a huge labor flow through the countryside.
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Figure5
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Figure6
Chinesdndustry Output, 2000
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Some experts, liké&vang Luolin and Wei HoukgP003) researchdthe impact of the

unbalanced development thie regionalecononies ontransportation. In China, the flourishing

import and eport trade made the coastal aregth developed transport networks far more

affluent than the inland areas, especially the remote western areas. The coastal areas take the

advantage as pioneers in developing the advanced industries such as inforntaticiodggc

biological engineering, and tertiary industry, while the remote western areas developed slowly

and late because of the insufficient information and education. It is difficult to view China as a

whole market. Instead, it is reasonable to dividen€lmto two separate markets: the coastal area

with the population of 400 million and the inland area with 900 million people.
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Low crossprice elasticity. Otherexpertsesearchd themicroeconomic aspect to find

thereason fothe Spring Festival problenAccording toZhao Rongzh{2011),there is not much
crossprice elasticity of demand between railway and other modes of transport theByring
FestivaltravelseasonHowever, during otheirmes of the yegrthe passenger market share of
these modesespecially the highway, have become larger. Duhegpring Festival, because of
the particular categories of passengers, the cheaper tickes pndebetter accessibility, it is

impossible to find other moded transportatioro share the burden$ @ilway.

Cultural significance. Froma culturalperspectivethe existing research contends that
the traditional culture is the leading reason for this problem (FengJicai, 304 .have
suggested findingolutions through culture, such as emphasiotihgr traditional festivals such
as MidAutumn Day andhe Qingming Festival to disperse passenger flow into different periods.
However, other experts such as Xiaxia (2008) mentioned that family reunion duritingg
Spring Festival results from the tradinal concept of family and sensewabrth. Thesetraditions
prevailin rural areain central and western Chirapdcannot be replaced by new festwil a

short time.

Strict household registration stem. In population sociology, DeJong and Fawcett
(19817) describea period of social transition and the advanced technology in transportation and
communicatiorthatcould result in frequent population migration. After the Opgand
Reform,and theresultantrapidurbanization, the situation in China magd these conditions,
which led to the large number of lalb@who becamehe main passenger flow during the
Spring Festivatravelss ason. Chinads strict household regi
for this condition. This system has divided gogulation of1.3 billion into two categories: the
farming population and nefarming populationAccording toexisting research, more than 70
percenof thefarming population in Chine assembled ithewestern and middleegions
(Wang Luolin and Wei Hakai, 20(B). And these people cannot obtain any relevant social
welfare in urban areas no matter how long they work there. For instance, it is difficult for the
rural laborers to buy houses and send their children to school in urban areas. Thus, fresr fami
have to stay in the hometowns (Liu Li, 2012). Thus, every year during Spring Fesangl,

rural laborergravelto reunite with their families.
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Addressing the New Demand

Chinaébés Intercity Transportation System

With ahuge population, China has &®m her own patterns of intercity transportation
development (Wang Qingyun, 2007). Several authors have contended that China has made great
progress in the intercity transport system, especially for passengers, after the Reform and
Opening policy issued ih979Wang Qingyun, 200Mao Baohua, Pengonggin,andJia
Shunping 2010.

The paskOyears have yielded progress in natiamahsportation infrastructure
construction and major issues in relevant initiatives, such as thespégdu railway network and
the General Assessment of ttithFive-Year Comprehensive Plan foansporidevelopment;
however, as the worldds | argest developing co
behind and constrained economic developmésistated byMao Baohuandcolleague$2010)
the relationship betwedhetransporationindustry and social and economic growth can be
classified into three types Isyage, ashown inFigure 7 Line 1 is the ideal transpoleéading
type. In this situation, transport can lgadyowth of economic demandLine 2 is the
transportadapting type, in which transport supply roughly matches the demand. Most developed
countries have already entered this stage. Line 3 is the trateptype, in which economic
growth leads transpoitine 3represents the current situation in China, espedialtingspecial
evenslike the $ring Festival travel season, wheteere is ggrowing gap between supply and
demand. The seasonal, tiin@ited nature of the demarahd regional imbalancarethe major
characteristics of Chinads transport industry
Festival(Wang Qingyun, 2007)
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Figure7

Relationship between Transport and Economic Growth
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Compare with the whole progress of transportation development in China, the
development ofherailway systemhaslaggedfar behind other modes of transport. The central
government and its comprehensive intercity transport policy paid more attentnaaesother
than the railwayor ordinary need<Of all transportatioomodes, highways and airlines have
developed much faster than railways. Thegpectivel1l.3percentand 17.2ercentaverage
annual growths larger than the 6.fgercentincreasan passengersarried by railways.

The growth discrepancy among modes is one of the main factors for the spring festival
transport problem because railway is the main passenger transportation mode-@istemze
intercity transport during this special period (MamBaa, 2009). Other authors pointed out that
the middle and western regions in Chindoich have a severe shortage in railway infrastructure,
are the main destinations for the labor fldowing Spring Festival, which led to the inadequate
supply. Instead, iddle and western China continue to pay much more attention to the
construction of the roads (Ku@hin Lin, 2010).Local governments in the middle and western
regions tend to consider highways as more advanced and indicative of acugligrurban
environment, and therefore more likely to attresstestmentHighway constructions seeras a

more notable Apolitical achievemento by the
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local governments focused on funding highway prgjetichthat there wa not enough

financing for the railway infrastructure construction.

Intercity Passenger Rail during Spring Festival

From a recent survey about the travel mode choice of labareksiow that in China,
more than 8@ercenof the laborers choose railwayr flong-distance travel durinthe Spring
Festival rushZhou Ying, 2012 There are many reasons for this phenomenon. Cethpath
other longdistance transport modes, tfa@way ticket prices are cheaper, and the ridership is
larger. Moreoverthe railway has betteaccessibility animportant factor becausghinahas
largeremote areas without any airport or highway bus station.

After the Reform and Opening, with the development of other modes of intercity
transportation, the market sharetlod railway has been decreasing year by yeari(f®muand
Szyliowicz 2006). In 1980, the market share was more thgre6ent however, in 2002, it
decreased to 35frcentand continued to decline. Because of low market share throughout the
year, there seemes be no need to expand the railway infrastructure: expanded routes and
increased infrastructure will be operationally difficult to maintain because of the high ongoing
costs Wang Qingyun, 2007).

During the Spring Festival travel rush, the situationfiednt. In recent years, the
Spring Festivatravelseason has become the main income source of the railway industry. For
instance, in 2002, during this 4fay travel season, holiday passengers made uppé&r2éntof
annual railway revenue. There is aresponding gap between dayday demand and demand
for specialevent capacity. For exampleigure 8 indicates that Spring Festival daily traffic
volumes for the Guangzhou Railway Bureau are almost 1.5 times the average daily volumes of
the whole year. #en with the large number of passengers served during Spring Festival each

year, current ridershifails to meedemand during the travel season.
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Figure8
Average Daily Traffic Volume
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During every yearo6s Spring Festival, trans
Each year, the spokesman of the Railway Ministry has promised to solve or mitigate the
Ahatoght ticketso pr obl esugplydaphascorginued totinereased Rublia n d
discontent has grown, especially among theilmvome rural labor force from rural areas (Zhou
Ying, 2012).

Challenges in Supply of Passenger Rail

Operational management In operational management aspect, Li Yinan
fiMonopoly, Competition and Regulation: China Railroad Refpf@001) points out that the
railway system has bedwsingindustrysharefor years Fromthe 1980s, the market share of
freight and passenger raiascontinued to decreasBeginning in1994,the whole railway
industry hasun adeficit. Thus,there is not enough investment to expand the infrastructure. In
China, the railway industry is usually considetedhave anatural monopoly. The research o
Wei Zhou and Joseph Szyliowicz (2009 providedan analysis ofhe current status of different

modesof transportationn China Figure 9 demonstratéisatsince th&@980s, the passenger
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market share aherailway has reduced. And since 1994, the whailevay industry hasost

money There are many reasons for this situation. Free from pressures of competition, the
monopoly tended to grow inefficient in operation and management (Steinemann, 2011).
Although the market share has gradually reduced, tsis @eere still increasing, which led to a
vicious cycle. When other modes of transport made effective improvements, such as the
development o&long-distance bus industry and the lowegy of air ticketprices, the railway

became less competitive.

Figure9
Trends in Mode Split
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Transportation infrastructure . Fromatransport infrastructurperspectivesome
authos havepointed out that in general, China has not had a developed railwegrké€tvVang
Qingun 2007) In 2000, the density @railway route lengthwas5.38 cm per capita, which is
far behind developed countries such as Britain and Germany, and oaatabthe rapidgrowth
of theeconomy.The railwaysystems unbalanced betwedhe eastern coastal area anel

westernregions Table 2demonstratethat the density of length and infrastructuréhe western
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regions are still far below the coastal areath) only one fourththe densityof coastalkreas

Thus railroads in the watern regiongannot meet theeed=f excessivgassenger flowduring
special evets. Moreover, during the Spring Festivakh, the passenger flows are highly
concentrated, and the main streams flock tdrilngk railway networkhatlink with the easten

and westermareas. Figurd0indicateshat the density of trunk railway network in western
regions is also much lower than the eastern areas, and cannot satisfy the huge unidirectional

traffic flows.

Table2
Density ofRail Infrastructure,2000

RENWEVS

Region (km/100 knf)
National Local
Eastern 1.40 0.13

Central 1.33 0.15
Western 0.33 0.02
Source: China Statistical Yearbq@&00Q
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Figure10
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Experience with Seasonal Demand

Theoretical Approaches to Temporary Travel Surges and Spikes

There are four major categories of theoretical approaches to solve the seasonal traffic
problem: infrastructure expansion, operational expansion, treaspa industry reform, and
public education and cultural shifts. Among these approaches, infrastructure exgapk®to
increasehe scope of supply, while the operational expanseémks to increasgbe scale of
supply. Both approaches are sharmstrategies to exparttie supply of passenger traffic. In
thelong term the transportation industry reform can promote the growth of efficieviugh
will lead to supplyexpansionThe public education and cultural shitisealsolong-term

strategesfor demand reduction.

Infrastructure expansion (growth in scope of sipply). As mentionegreviously
there are not enoughilway lines connecting eastern developed areas and western areas.
Therefore, it is necessary to expand the transport infrastrubiu€éina, the regular railway
networks are passenger and freight rail, while the newd¢pgled rail trok lines are all designed
only for passengdrains such as the Beijin§hanghai HigiSpeed Line anthe
Beijing-Guangzhou Higtspeed Line.

Dedicatedfreight railway. India, which alsohas ahuge passenger demand and
passenger and freight rail, planned to bdidlicated freight ratbo relievepassengecrowding
onthe existing rail networkBeginning in2010, the Indian railway industry planned noest
$15 billion to $20 billion to establisfpproximately 10,000 km afedicated freight railway. The
freight lineswould parallelexisting railways connecting developed metropolédesas such as
Delhi, Mumbai, Kolkataand Chennai, which had overcrogettrunk lines. Thus, the existing
lines couldhave more passenger trains, effectively imprgwaily passenger capacity (Dou
Guili, Dai Xinliu, and Sun Xiaofend009.

High-speedrail network If the Chinesegovernmentasample funds, it is possible t
build acomplete higkspeed rail network connecting eastern coastal areas and western
undeveloped areas, and provaleigher density rail network. China can alsarn from the
experiencef theGerman higkspeed rail system to establish hgfeed pasnger and freight
rail instead of dedicated passenger lines. For example, the HasWavaurg highspeed line

arranged 49 passenger trains in daily operatidhadaytimeand 37 freight trains operating at
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night. The highspeed passenger and freight can save the high cost of construction, complete

the rail network, and also promote the develeptof manufacturingn western remote areas
(Liu Jin, Tao Ran, and Jin Zuda003).

Operational expansion (growth in scale of gpply). Emergencyoperation. Based
on the existing transport infrastructure, during the Spring Festaxadlseason, the railway
system reached the limits of the frequency of departure and hours of opekatinther huge
transport events such as the Olympiogxpand supplthe operation system made a series of
emergent strategies, such as increasing the frequency of departures and the number of vehicles,
and extending the operation hout®wever, evenwvhenthe rail network ruaalmost norstop, it
still camot meet the pagnger demand.he railway industralsotried to restrict demand
throughraisingthe ticket prices, which wamineffectiveapproachThus there is little space for
the expansion of emergency operation during this special period. Howsweas seen itne
experience othe Beijing 2008 Olympic Games, it is possible to make some improvement
operation details such as addmgraworkforce in the main stations to guide traffic flow and
cope with emergent affairs, which can improve the efficiency ségrager flow distribution and
transfer service (Mao Baohua, 2010).

Technology Improving the ticketsale system can reduce the waste of ressuacel
makea positive impact on the ridership management. In India, through the advanced passenger
reservatiorsystem (PRS) and the reaame system, it is convenient to purchase individual
tickets and group tickets online and in more than 1400 t&ddet stations all over the country (Li
Hongchang, 2009). Grogpf passengers can purchase group tickets onlitrepseferential
policies such as discount and priority, which can be considered to improve the group ticket
system in China to specifically serve the migratory workers. It also can avoid the unfair resource
allocationcausedy ticket scalpers and reseriat tickets.

Taking experience from Japan Railways, the fighed rail network can have multiple
types of trains with different spegdvhich can meet the various passenger demands. For
example, the Japan R&hst uses seven types of operation speedhvdanuselimited
resource atmaximum effectiveness (Li Hongchang 020

Industry r eform. Besides the expansion of infrastructure and operation, to improve the

efficiency of operation and mitigate the demagbply gap, it is necessary to have a mefof
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Ch i n a 6osvned railavdy eompany with the combination of government function and

enterprise managemeiithefollowing discusses thexperience of the reform tierailway
industryin Europe and Japan (LatheandWen Li1998;Liu Jin, etal., 2003.

Separation of nfrastructure andoperation. The Swedish rail systemasthefirst
systento separat@nfrastructure and operation, whibhilt on theexperiencef highway
management. In 1988, the Swedish Natidrail (SNR) split into two individualystems. One
independent company with autonomous manageopaTatepassenger transport in trunk lines
and freight transport in branch linésstatecontrolled departmens responsible for the
infrastructure construction and maintenansmgfederal furds. Meanwhile, all companies using
the railway network pay user charges to the federal government, inchuiiitveg cost for each
train andanalterable cost according to the wead teaon theinfrastructure. This strategy
made the railway industry meicompetitive, and was immediately implemented by other
European countries such as Spain and Germany.

Specificlegislation and relevant egulation for reform. British Rail began to embark
on reform and privatizatiom 1990. Like Sweden, British Rail alsplit managementf
infrastructure from train operations. In 1993, the government igkeetP93 Railway Act to
guide the whole restructuring. This legislation made the rail industry separate into independent
units, such as rail infrastructure, rail mamance companies, rolling stock leasing companies,
and freight and passenger service companies. It entitled the government to sell the restructured
units to the private companies. It also created a body to oversee the franchisirggofiteeof
the ralway (Koning, 2012)Japan provides another exampteguarantee the implementation of
ref or m, Jap anstidusedag osveerrinense notf r egul ati ons and
Railways Reform Regulation, which provided the explicit gdaiehe eform process.

Pluralistic economy J a p a n 6 s itgrahivay industrgniproved the
competitiveness of each railwagmpary by introducinga pluralistic economy. Most of the
companies began to develop multiple businesses, such as devéhepea) estate, tourism,
entertainment, and insurance indiegtrThus, the companids®denoughfunds toexpand the
supply and service dherailway industry to improve the market share, whiobated aycle of
improved services

Federal subsidy. To promote theeform oftherailway industry, there should be relevant

federal subsidy. For example, in Japan, with the rapid development of the railway network, the
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central government supplied more subsidies to maintain the evolution of the rail industry.

Likewise, the French government also offers six categories of subsidies for different objectives:
basic infrastructure construction, branch line construction and maintenance, route for national
security, retirement subsidy, debt subsidy, asdbsidy for preferentidicket fare. These

subsidies guarantee that the railway industy compete fairlyith other modes of transport.

Public education and cultural shifts (long-term demand reduction). Economic
rationale forfactory co-location. There are plenty of regiohtneories to explain the factory
and population clusters. A factory can benefit from both internal economies of scale and external
economies of scale. The advantage of the internal economies of scale is that the larger scale
production can result in loweost per unit. According to th&'orld DevelopmenReport
(WDR) 2009(World Bank, 2009jeam, the internal scale economies are low in light industries
and high in heavy industries. As mentiompedviously heavy industry plays a prevailing role in
C h i nwaadbesndustry. Therefore, the scales of the heavy industrial factories intend to be large,
which can easily result in docation and external economies of scale. The external economies
of scale are also calletjglomeration economiewhich result fromlie external localization
economies and the external urbanization econorBialsiyin, 2005;World Bank, 2009). The
sources of external localization economies include the share of input suppliers, share of the labor
pool, and share of information, which dead to the firm cluster of one industry. The sharing of
input suppliers is crucial for the firms with high transportation cost and high inventory
maintenanceost while sharingalabor pool and information are very helpfespecially for the
firms requring intensive labors, specialized skills, and high technology. Other than the external
localization economies, the external urbanization economies will not just lead to the
agglomeration of one particular industry, but result initlceeasedcale of thevhole industry in
one region, which will increase the industry productivity, the rate of plant births, and the
opportunities of employment.

Motivations of industry tansference There are four major categories of motivations
of industry transferencelisparity in economic development, adjustment of industrial structure,
policy incentives by government, and privagctor motivation.

The disparity in economic development is the basitivating element fofactory
relocationand industrial transference. Asalyzedoreviously according oV e Prodoat 6 s

Life-Cycle Model, eachregion is on its own economic development gradient, which leads to the
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disparity in economic development, and the leading regionheidgging region. According to

Gunnar khgorydfadévélagpment, the regional economic development has both the spread
effect and the backwash effect. If the spread effects are dominating, the industry and technology
will transfer from highgradient regioato low-gradient regiog which can de@ase the

disparities.

Another major motivation is the adjustment of industrial structtxperience
demonstrates thaggional industriastructure typicallyexperience five steps of orderly transfer:

(1) resourceantensive industry2) laborintensiveindustry(3) capitaticoncentrated industyi#)
technologyintensive industryand(5) knowledgeintensive industry (Cui Haichao,

2009)Currently, in Chinamanufacturing stihasan mpor t ant rol e i n the <co
industrial structure, while the iior region is the fundamental base of resoumtensive

industry in China. With the upgrading of industrial structure, the developed region will
experiencehegrowth of higher gradient industry such as technologgnsive industry and
knowledgeintensve industry. The labeintensive industry and capitabncentrated industry

will transfer from the coastal region to the interior region.

For industrytransfer the guidance of government policy is a crumativatingfactor,
especially in China, wherée central government plays a key role in market regulation. As
analyzedpreviously to balancehee conomi ¢ mar ket , Chinads centra
series of preferential policies in the west regions, such as tax cuts for the entdrptisgsst in
the interior, construction of infrastructuiar industry and transportation, reduction of the price
of land-use righs for economic development, and moving statened factories to the interior.

All thesestrategiehravemadeanimpact on industryransference.

The benefit drive of enterprise can also motivated¢hecation offactoriesand industrial
transference. Accor (@000 gciettioparhdighdthe efterpriBauhasn i n g 6 s
three categories of advantagéls: ownership advantage hweh includes production technique,
trademark, entrepreneurial skills, and return to s¢a)dpcation advantages suchths
existence of raw materialacheap labor force, and special taxes or tarifel(3)
internalization advantageshich includethe meritsof selfproduction rather thaproduction
through a partnership arrangement. Allsbadvantages amotivatingfactors for enterprises to

investin or mo\e factoriesto other regions.
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Solutionsother thanfactory celocation. Besides the delopment offreight railway

systemsome researchers have considered the possibilityngh@overnmentould makesome
changes to the Spring Festival, such as altering or shortening the period, or decreasing its
importance An exampleof a governmentttanging a cultural evéoccurredvhentheNorth Sea
Jazz Festival, a music festival originally held in the Dutch city of The Hagasemoved to
another city because of the better geographic location for transportatiothaneconomic
objectives (Van Alst and Van Melik, 2011However, t would bemuch more difficult to
change the traditions of tliddest andnost important festival in a huge natithvan to change the
traditions ofa localmusicfestivalno more than 30 years ol@ihe feasibility is to remote

Another option would be fdahe governmenio terminate the Spring Festival to reduce
the seasonal traffic demand. However, as mentipnedously the Spring Festival is one of the
most important traditions in Chipaith along history and dh cultural significance. It is almost
impossible to terminate such a significant activity in China.

A third optionto mitigate the huge seasonal traffic demadld be forthe government
to consider moving people frotheinterior homeland instead ofamsporting freight. However,
at the current time, as mentionaekviously with all the strategiesandpolie s Chi na 6 s
governmenhascarried out, the rail passenger systemsalready reached its limits and cannot
expand capacity in th&hort termIn addition, the cost of expanding passenger traffic capacity is
significantf or t he rail way industry. Therefore, thes
existing situation.

Limitation of potential gpproachesTable 3characterizes hypothetical impacts o
vari ous appr oac hSpring Restivatsagel prolblemgEach bfithesa approaches
has its own drawbacks, and these characterizations remain vague and requiranfdeptr
inquiry. According toTable3, to solve the demand problemtire short term other strategies

and experiences need to be considered.
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Table3
Potential for Applying Approaches to China's Intercity Passenger Rail
Strategy Benefits Drawbacks
Infrastructure Expansion Permanent assets Expensive

Operational Expansion
Emergent operation

Workforce . Little impact
Improved efficiency
Vehicles Increasedemporary supply  Small improvement
Hours of Operation Increasedemporary supply  Small improvement
Technology Maximum effectiveness .
Expensive

Reduce resourceaste
Specific service for passenge
Industry Reform Improve efficiency
Monopoly reform
More competitiveness
Less burden for government
Cultural Change Permanence Strong resistace
Long wait before results manifest
High cost

Uncertain feasibility

Uncertain feasibility for socialist count

World Experience with Seasonal Travel and Special Events
There are two categories of experience relating to the Spring Féstixallseason: huge
demandor railway serviceand seasonal and special eveatel Each category has its own

typical case.
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High demandfor r ailway service inIndia. India hathe second largest railway

network in Asia, secondnly to China. India and China are the only two countnigh a

stateowned railway company witbtombine&l government function and enterprise management.

India has the Ministry athe Railway, which operates and manages the railway network through

zonal railway and divisional railwag. It is almost the same as China (Li Hongchang, 2009).

Another similarity § that the Indian railway also affords plenty of public service responsibility.

The railway network covers almost all the regions in India, including the undeveloped and

remote areas. Besides the conditiothefrailway, China and India are both develapoountries

in aperiod of rapid urbanizatiomnd are similam terms ofthe size othe country, thesize of

thenational population, and the level of economic developnBaith China and India

confronted the challenge ahuge demantbr passengerailway transport Compared with the

annual passenger flow in 2008, India is four times larger than China (Li Hongchang, 2009).
However, in the problems of railway, there are quite a few differences between the two

countries. First, the huge demand problem @ily traffic challengéor the Indianrailway;,

while in Chinathetraffic problemis seasonaEven during the Spring Festival, the daily

passenger volume in India is still almost three times of the daily passenger flow in China (Zhao

Jian, 2009). Inndia, because of the slow development of sp#ite lack of highwas, and the

poor quality of intercity highwagwith heavy congestion, the railway became the prevailing

mode of transportation in Inditn China,on the other han&s mentionegreviously with the

development of other modes of intercity transportation, the market shheraiway has been

decreasing year by year. After 1990, highsdgcame the prevailing mode of intercity traffic

China Second, although both countries confrontdhallenge of huge demand of passengers,

therk ey problems are quite different. Chinads r

connecting the developed coastal areas and undeveloped western and middle areas. However, in

India, the major problem ii¢ overcrowddtrunk lines connecting with developed areas. The

sixtruuk | i nes connecting | n ®alhg @wnbd, Kakataandar gest me

Chennai, takenly 16 percentof the whole length of railwagndafford almost 5%percentof the

wholeintercity turnover of passenger trafficlimdiab evercrowdingproblem Dou Guili, etal.,

2009). Third, the suppidemand gap in Chinaccursin the longdistance intercity travel. In

India, although the railway hashuge passenger flow, most of the gg®gers are commuters
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using suburban lines. According to the survey of 2008, only abcueérZéntof the daily

passengers were travelilang distanes(ShenXilai, 2011).
Thus, it can be concluded that Chinads Spr
situation compared witkhe Indian railway.ln many aspects, suels thetechnology of
high-speed rail, the implementation @€entralized traffiecontrol systemand the condition of
trains, India is far behin@hina However the Indian railway industrgtill has advanced
experience China can learn from, like the PRS andrasiagement policies. These methods
makeit more convenient for thpassenger to purchase tickets, and help the government to save

money(Li Hongchang, 2009).

Seasonal travel and gedal events. Olympictransportationplanning. All Olympic
Games include seasonal traffic issues. During the Olympics, for the host city, the traffic volume
reachs apeak, andecomegieographically oriented. Taking the 2002 Salke Winter
Olympic Gameas an example, Table 4 indicatkat during the Olympics, there was a sharp
increase of passenger volumes in all modes of the public transit, especially the rail transit. The
host <cityos reacteditssinite, whichrequiedcemprehensivéraffic
management strategies and advanced technology (Bow), 200 The host <cityds wl
transportation systeimadto servea hugenumberof passengers from all over the world.
According to the different demands, the passengers can be divided intoatieigaies(1) the
Olympic-accredited constituent groups and suppliers, who need dediegdeoluses and
limousines; (2) the volunteers, workforce, and audience, who need mass public siadsg)
the nonOlympic background travelers, who may choasg mode of transportation (Bovy,
2006) . Besides the passenger transportation, th

logistical service.
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Table4

Ridership of Public Transit in 2002 Salt Lake Winter Olympics

Ordinary Daily R idership Peak-Day Ridership

(unit: 10,000) (unit: 10,000)
Light Rail 2 16.2
Dedicated Bus o} 7.9
City Bus 8 16
Total 10 40.1

SourcePark, 2001.

To solve these seasonal transportation problems, the previous host cities implemented a
series of stratges, whichareinstructivein the search foa solutionto the Spring Festival travel
problem. First, for the transport infrastructure developments, different host cities had their own
dominant policies. There are three main types: major upgrading, wciimtrof new facilities,
and extension (Bovy, 2@8). Inthe2004 Summer Olympic Games, the host,dikthens Greece,
madeconsiderableipgrads tothe capacity and quality of servicetbe existing transport
facilities. Athens renovated the major highyand urban motorway system, and also enlarged
the capacity of rail transit by extending the service coverage through new suburban rail and
lengthening the tmk lines.Similar majorupgraces toC h i resshing railway systermay be
consideredo solvethe Spring Festivgbroblems It may bepossibleto complete the higispeed
rail network or to increase the density of regular railway lines, which can enlarge the service
coverage and transport capacity.

Some host cities, such as Beijing, which had endugtis from government and other
sponsors, chose to construct new facilities, such as new rail transit, new tsgaméyew
terminals. Fothe 2008 Summer Olympic Games, Beijing built ffi&th and Sixth Ring Roads in
urban areg established new subwapés and nevousrapidtransit lineghatserved the north
and central city anthe Olympic Green, and constructaghew airport terminal with new rail
accessinghe metropolitanarea Figure 1landFigure 12indicatethat in rail transit development,
thevolume of constructiom Beijing was famgreaterthanin Athens. The multiple modes of
transport infrastructure were integrated to meet the huge amount of travel deisiagd.
Beijingds e x ptesolvesthre Sgringdsstival tragpsportgrebléme, railway can
consider establishing new infrastructures, such as adding new lines -Gipleigth rail or regular

lines to connect east and west areas (Bovy6RQke introducing the new mode biisrapid
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transit to Beijingjt is possible to find othenew types of railway or integrate with other modes

of intercity transport.

For the London games, the foamason extending thexisting infrastructure, such as
rehabilitatingthe East London th Line rail hubandextending 2.7 km of Dockland light raidy,
which played a key role ithe Olympic Gamesserving the River Zone and the Olympic Park.
For the Spring Festivatavelseason, it is possible to extend the existing lines to the remote
western and middle areas (Barrow, 2012).

Figurell

Athens Schematic Rail System Developments
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Figurel2
Beijing Schematic Rail System Developments
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Secondlike the operational expansidhat railway management institutes itgrthe
Spring Festival period, during the Olympitsp st ci ti es i ncreased thei
frequency of departures and the number of vehicles, and extended the operation hours. For
example, duringhe London 2012 Summer Olympic Games, slidway operation hoursvere
extended bynehour. The London Underground alsmadditional trains to meet the demands
for events in the evening. To lead and manage the development of transportation, most host cities
had the comprehensive transportation pland specific authority to coordinate Olympic
transport issues of different modes, suctha§ransport Plan and the Olympic Delivery
Authority for the London 2012 Olympicdn contrastjn the Spring Festival transport problem,
Chi nads go v thave ammpgete glancandrspecific department for organization and
management. Although the Ministry thie Railway had a temporary department to deal with the
emergency during each Spring Festivalelseason, there was no authority to integrate with

different modes and coordinate various transport systems to improve efficiency.

r
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Third, to enlarge the capacity ee@rfactggaubl i ¢ t

policies to restrict the overall transport demand of citizEnsating an effective trav demand
management (TDM) is therucialissue to handle the demarndjd¢rd, 2002).For example, the
government of Beijing made limitatision private cas, including the available travel period and
parking lots. The local government also encouraged ngizgusepaid vacation, to travel
outside the metropolitan areas, or to keep workiogn a small office/homeoffice (SOHO
duringthe Olympics. Thus, during the Spring Festivalrelseason, it is possible for the
government to implement policy to rastrdemand®ther than those experiencedthg
migratory workers, such as encourggtravelesto use other mode of transport or adjust the
period of the winter break for students.

Otherco u n t trave mablems surrounding traditional festivals O-bon (Japan)
and theKorean New Yearln Japan, during the-Oon Festival (August 1Bthroughl6th) and
the New Year (December 2hroughJanuary €), migrants return to their hometosto
reunite with the families. During theeperiods, the traffic flowsf aviation, highway, and
railway allincreasesharply.As in China, he railway is the maitravelmode for Japanese
migrants During the Gbon Festival and the New Year, the Shinkansemetwork of higkspeed
rail lines,have 11 onavay departures eadtour. The more departures and frequency lead to
fewer stops, which resslin rapid and efficient operation (Wen Hai, 201However, because
Japands population and travel demaspeddralr e f ar
network liketheShi nkansen to meet Chinads huge season:
considering the territ or ymakésteasecthestabish attunky , J a
rail line running through the whole country, while it is not possible for Chinave tiae trunk
line connectingeasern China andvesernChina to meet the huge seasonal demand.

Like China, the Spring Festival is also a very important traditional festival in South
Korea.TheMinistry of Construction andransportation of South Korea il0@3found that
among the national population of around 48 million, more than 33 million people returned to
their hometows during the Spring Festival. Thus, South Karealso have difficulty obtaining
tickets.To mitigate the problem, the government faadien improving the transfer service
among different modes, and continued to strengthen the public transit service such as subway

andbusroutenetwssla ccessing the railway staBd i ons. Sout
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implemented the online tickstle systenfWen Hai, 202). All the strategies playealpositive

role in theincreasecfficiency of the operation, but could not solve the dersarply gap.

Chinabs Experience
Several literatures have already analyzed the existing solutions and provided relevant
suggestions based on policies of railway development, operational management, and

transportation engineering.

Operational management In the aspect of operational management, some author
(Ding Yuewei, 2006Zhao Rongzhi, 2011) did research on the tickeipc e st r at egy . Ch
Ministry of Railways has keptaisingthe ticket prices during recent years to decrease the
demands of rural laborers. However, this strategy has not reduced the growing ddaidleds.
shows that the policy ohising thepricedoes nothave a restrictive impact on the growing travel
flows. From 1991 to 2005, the average annual growth rate of the daily passenger volumes during
the Spring Festivatush has reached 22.46rcent This is becauseas mentionegreviously the
railway is the only choicéor most rural laborerdDemandfor ticketsis inelasticand difficult to
lower with price fluctuatios. Theticket-sale systemequiresreforming the resource allocation
mechanisnior specialevent period Zhou Ying (2012) points out &t some regulations ithe
current ticket issuing system, such as reserved tickets and priority tickets, led to unfair allocation,
a situation that needs\provement. It is necessaryuee the @alnamesystem inissuingtrain

tickets, whichrequirespasgngers to providanID card topurchaserain tickets.
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Table5

Comparison of Price Policy with Passenger Volume

Ticket-Price Srategy =~ Passengeiolume (million s)

Seat price: increase 159
Other ticket: increase 20¢

2003 All ticket: increase 20% 130
Seat price: increase 159

2002 130

2004 Other ticket: increase 20¢ 137
Seat price: increase 159

2005 Other ticket: increase 20¢ 140
—— 5

2006 Seat price: increase 15% 149

Other ticket: increase 20¢
SourceChina Transportation and @wnunication Yearbogk200a 2010.

Government and policies In an analysi®f railway developmenpolicies Peng
Hengwen mentioned ifhe Analysis of Demar8upply Gap of Chinese Railway Transportation
and Relevant Industrial Policies Based on SCP Framk\{@006)thatbeginning in th&990s,
the government tried to graduatightencontrol of railway investment access. In some places,
the railways wereperatedy local companiesThe government and private companies also
invested in some jointenture rdivays.Figurel3 andFigure 14indicate that after more thaen
yearso devel opment , havd onlgasmallghare tfe railvay maaketl way st
And thesharesf other types of railway in passenger volumes are even less. The national
railway still takes more than Qfercentof the market shardherefore apolicy restricting

railway investment accessowld makeonly a smalimpact onthe Spring Festivatravelseason.
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Other policies have been issuegtovidesolutionss uch as Chi nads Weste

Development policy in 2000. This strategy was not only intended to reduce the countryside labor
flow duringthe Spring Festivatush, but also had the goal of adjusting the unbalanced economic
market in China. The government hasiess a series of preferential policies, such as tax cuts for
enterpriseshatinvested in the western regions, encouraging for&igded enterprises tavest

transferring théactoriesfrom coastal areas into middle and western regions, andifaytbe

price of landuse righs for economic development. However, aftery e ar s 6 construct i
development, most of the policies have not had much effect. There is still a great disparity

between coastal metropolises and inland areas, and a growing numirat s@irplus laborers

rolling from western aresnto the eastern metropolises.
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From Moving People toMoving Freight

Characteristics of the Freight Rail System

To analyze the charactsics of thefreight rail system, it is necessarydomparefreight
rail systens and passenger rail systeto find uniquecharacteristicef the passenger rail
transportComparison among other freight modes is also needed to analyze the advantages and

limitations of the rail transportation.

Comparison of freight rail and passenger ail. The main differenceetweerthe
freight rail system and passenger rail system is the functional object. The passenger rail system is
responsible for serving multiple groups of passengers, while the functional oltjeefrefght
rail system igo movecommaodites For the rail transport system, from the nature and the
competitive structure, there are three major categories of comesogéneral freight, bulk
goods, and specialized freight (Lewis, 2011). Each category iieed frvice and
infrastructure General freight includes commoditidgatcannot be shipped in unit train
groupings, and are usually shipped by trigklk goods include the commoditidsatare heavy
and need longlistance shipping such as coal and grgpedalized freightincludesthe
commoditieghathave specialized equipment for the railroad such as motor vehicles and
chemicalgMartland 2012) For these three categories of commodities, higher net loads, longer
trains, and longer hauls can be used torang the operational performance of freight railway
system (Tolliver, Bitzanand Benson, 2010).

There is also difference in the transport organization process betvefezight rail
system andhe passenger rail systef@oth systems have similar compaote during the transport
process: departure and arrivahnsfer and en route transport. However, because of the different
functional objects, during the process of transfer and en route transport, the passengers
selforganize on their own initiativend can adapb the environment and adjust the traffic
themselvesin contrastthe commaodities of freight rail transport are passive and need complete
systems of transfer, loading and unloading, storatggmodal transportation, forwarding

agents, ath information and communicatidiyan Haifeng, 2006)

Comparison with other freight modes. Compared with other modes of freight
shipments, such as road, waterways, and aviation, the freight rail system has several merits. First,

the freight rail transpois operated based on the planned schedule and track without congestion.
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So it haghemeritsof traffic accuracy and consistency. Second, the operating spadcof is

comparatively faster, especially the higipeed railroad and expressl| system. Thd, the

capacity of freight rail is much larger than most of other modes of freight shipments like aviation
and road. Fuarth, the freight rail has higher safety and security. According to He Yandg

Yang Zhorglio 8007survey the accident rate of frght transportation is 0.0Qgkercentof rail,
0.105percentof road, 0.03@erceniof aviation, and 0.10Bercentof waterways. Fifth,

compared with other modes, freight rail is more environrvegrdly. It usedess fuel andhas a

lower impact on the enmanment. However, besides the advantages, the freight rail
transportation system also has disadvantagmtnitlacks flexibility in operation and

management an@quireshuge capital cost

Components ofthe freight-rail transportation system The freight rail system consists of

several major components: infrastructure, staff, transport equipment, operation and management,
and transportation production. To be more detailed about the infrastructure and equipment, to
produce freight transportation sezgj there are plenty of inputs: rightway, tracks,

locomotives, freight vehicles, labor, and fuébfgressional Budget Offic€B0O], 2006).

Furthermore, specific regulations are also needed to support the operation and management of

the freight rail tansportation system.
Chinab6s Freight Rail I ndustry

Organizations and infrastructure . In China, the fundamental units of railway freight
traffic include 18 railway bureaus undée control of the Ministry of Railwas; specific
transportation corporationS1 jointventure railway companies, and local railway departmient
In the freight railway market, the Ministry of Railwegnd the statewned bureaus take 65
percento 75percentof themarket share, while other corporations and organizations takedaroun
30 percentof themarket share (TiaBhengkui, 2007). From 1985 to 20bperatingrailway
lengthincreased from 52,119 km to 66,239 km, while the number of locomotives increased from
11,770 to 18,349. In 2010, themere622,284 freight cars. The totalading capacity of freigh
cars reached 39,340,000 tomish anaverage marked loading capacity of 63.2 toescar

Increase of freight volume and urnover. After the Opening and Reform the
1980s, Chinadbds frei ght easeinlthe fieight volumeiaadturnpverk e p t
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From 1980 to 2010, the freight volume increased from 1.1 billion tons to 3.9 billion tons with the

average groth rate of 5.94ercent Meanwhile, the freight turnover hagimilar increasing
trend as the freightolume.Figure B indicates that in recent years, the freight rail volume and

freight torrkilometers followed the similar stable growth trends.

Figurel5
Freight Trends2006 2010
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Decrease of market bare. After the Opening and Reform, other modes of freight
transportation, especially the rapid development of highway netwoksincreasing share of
the freight traffic market. Although there was a growing trenfdeight volume ad freight
ton-kilometers, the markethare of freight rail decreasédm 54 percentin 1978to 19.5percent

in 201Q with volumedecreased bgnore than 5@ercent

Bulk freight.]1 n Chinads freight railway transport
the prevailing role, while the commodities whigh added/alues have takeam much smaller

share According toFigure B, mass freight, such as coal, grain, and agricultural commodities
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took more than 8percentof the total freight traffic. The four majeategories of mass
freightd coal, steel and iron, ores, and petroléutnok 73percentof the total freight traffic.

Figurel6
National Railway Freight Traffic by Category of Cargo, 2010
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Unbalancedspatial distribution of freight flow. The unbalanced distribution tife
resource base led to the uneven spatial distribution of freight flow. &inghdnortheastrn
Chinahaveimportant basem industry and grailandthese regionkavea comparatively
complete freight railway network. The interior regionsaithwesernandnorthwesern China
are the main supply bases of energy source and raw mateniddbe freight railway
transportation industrghere isfocused on mass freight. Ingftoastal region easernChina
andsouthernChina, because most of the commodiirethis region are thoseith high added
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value, the market share of rail is comparatively lower. Because of the uneven spatial distribution

of freight flow, the rail truk lines afford different freight traffic. The top 10 trunk lines are
responsible for around iercentof the total freight torkilometers, most of which nearly reach

to the limits.

Further Exploration

Four categories of factors caffectthe freight rdiway transportation system: demand for
commodities, production and supply of commodities, modal competition, and rail service
(Lewis, 202). In the existingstudieso f Chi nadés freight rail system
on the rail service factor.ogheauthorsinclude other factors to analyze the relationship between
freight rail development and the broader marketplace. Howkweruthoranentioned
coordinating the freight railwaysith balancingregionaleconomiadevelopmentOn the other
hand, tdfind the solutions of the Spring Festitedvel problemsauthorsstill focused on
analysis of transporting lab&s from interior regions to the east coastal region. There is no
research aboumcentivizing inland factory locations awléveloping freighrail instead of
expanding passenger rail systaim mitigate the hugseasonatraffic demand. Coordinating the
development o&freight rail system can facilitate the interior manufacturing in line, which can
not only mitigate the Spring Festival traffporoblems, but alsbave a positive influenaen the

current unbalanced regional economies in China.
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Synthesis

The Spring Festivdltavelse as on and Cisdaledemad duraihis speoia |
event is a unique situation the world.Accordingto the existingliterature, although recent
yearshaveseentransportation development in Chisajutions tahe demangupply gador
passenger travel duririge SpringFestivaltravelseasorarestill elusive There are several
reasons for this situatio®ome of the previous literature paid much attentocaspects of
sociology such as economy, cultuaed population sociology. Others focus on technology
aspects like transportation engineering, operating management, and reform of monopoly. The
previousliteratures focused on expanding the passenger rail service, which analyzed the relevant
solutions and policies such as the refornthef Ministry ofRailwaysandChi nads West ern
Development policy, and provided suggestions based on these policies\aay d&lelopment.

Despite the many different approaches to considering and addressing the unwieldy travel demand
of Spring Festival, demand has continuethtveaseand the problem has grown worse.

To date, little attention hdseen paido addressing theore reason for increased seasonal
travel demand: spatial mismatch between worker homes and employment locations. Planning
research needs to explore ways olawating factories witim the traditional homeland of the
Chinese people. This docation will require considering the needs of manufacturing industries,
which includes movement of goods from factories to poreseRrch should explore developing
freight rail instead of expandirnte passengerail system to mitigate the seasonal demand.

Thisreseach examine spatial relationships among factories, raw materials, markets
workers, and rail connectionand dentifiedd e v el op me nt o-fail irddstrynhatd s f r e i
can or will influence the Spring Festival travel season

Chinad s S Ppestivaitrgvel problem occurbecause the regionatononies ofthe
coastal region and the interior regsdmave long been unbalanc&dich resulted imhuge
migratory population. The increasingly migratory population resulted in a substantial seasonal

demand for dmestic intercity travel.
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Methodology

With the longterm goal of mitigating demand for passenger travel duha&pring
Festival, thigesearclstudies thefeasibility of freight rail development to facilitate interior
manufacturingThe objectives ofhis researclareto:

1 Examine spatial relationships among factories, raw materials, markets,
workers, and rail connections.
1 Identify development of Chinas freight-rail industry that can or do influence

the Spring Festivaltravel season

The following metlods addressed these objectives.

Spatial and Quantitative Analysis
Spatial and quantitative analysisplores spated nd s oci oeconomic
freightrail industry.Technical analysis for this project conssler
1 balancing regional economics a@rding to spatial proximity of land and
labor
1 connectivity between the freight railway transportation and regional

economic development

Geographic information systems (GIS) idensfyatial patterngxaminingconnectivity
among regions and gpmeration dregional economes. It further examingpotential for
promoting interior manufacturing in lingith the current freight rail network, explmg the
benefits andirawbacks

This project synthesiaalata from multiple sources. Industrial data came fitoen
NationalBureau of Statistics of Chin@he China Transportation and Communication
Yearbookprovided operational data and historic trendfaifjht andpassenger use, including
volumes and seasonality of demaRail network data and intermodal trangbeints came
from China Rail andESRI, maker of the ArcGIS software used for spatial analy$is.
National Bureau of Statistics of Chinaovided demographic information on traditional

residential population and employment populatiégdkdata were currenas 0f2012

ef f ec
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Discussion of Findings

This discussion explosghe feasibility of adjusting the existing unbalanced regional
economy in China through developing the freight railway industry, based on the internal
relationshig between the freight railway dustry and regional economic developm@im.ough
the spatial analysishe discussion identifies available valagded industriehatcan be
co-locatedwith workforce inthe centraland westrnregions. It also explosthe feasibility of
supporting workorce and railway systesthrough estimating industridievelopment

Recommendations are also made for the future development of freight railway system.
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Spatial Trends

There are three major findings from the spatial trend analysis. fFarstthe relaibnship
between the current freight transport and regiesahomy, excegor the energy industries, the
valueadded factories in the east purchase raw goods from their own region and some particular
middle provinces with location advantage. The rich rat@sources and raw goods in the west
region hae been rarely tilized.

Secondsixteen inlangrovincescan supporindustrialdevelopmentSix main categories
of valueadded industries can be relocatexn the coasto the inlandegions manufacturig of
food, fiber, timber, tobacco, metamdmachinery For the further development of regional
econonesand industrial relocation, the energy industries also should continue to foathe
industriesin the inland.

Third, the valueadded industrialelocationwill directly reduce thenotable volume of
seasongpassenger demand during the Spring Festigakl seasonMeanwhile moving
factories from the coast to the west will increaggeat number dghe freightvolumeacross

regions, which will poduce pressure on the current freight railway network.

Relationship between theCurrent Freight Transport and RegionalEconomes

Under the current freight railway network and industrial locations, the eastern
valueadded industriedo not have alose rehitionship with the output of raw goods in the west
region.The raw goods for the valwsdded industriesomemainly from their own region and
some particular middle provinces with location advant&ge.valueadded industries represent
the industries whit addvalue to raw material through industrabcessing with intermediate
inputs.With the less frequent freight exchanges across the regions andrsighativolumes in
most provinces of the inland, the current freight railway network can meet tepdrademand.
The conclusion came from tvamaly®s, analysis of the transportation condition of raw goods

and the analysis of the freight exchange among regions.

Transportation of raw goods The freight volume of thenajorraw goods and
preliminarily pracessed goodsf industrieshas kept increasing. From 2005 to 2010, the freight
volume of these goods increased from 2.31 billion tons to 3.08 billion tons, with the growth rate
of more than 3@ercent However, the average transport distastegredalmost he same for

these raw goods. In 2005, the average transport distance was 838 km. After five years, it became
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831 km in 2010Thus, the factsdicatethat there was not mudhangeof the location of

industries, and that the vakaelded industries had abte growth in thie current locations.

To meetthe increasing demand wélueadded industriefrom 1995 to 2010, freight
infrastructure and the operatiorcreasedin 1995, the gross length of railways in operation was
around 55,000 km. In 2010, thenggth increased to more than 66,000 km. In operation, from
2005 to 2010, the average running speed of freight trains grew from 3ana 33.4
km/hour. The density of frght transport also increasetre than 1®ercent With the
expansion of infrasticture and operation, the freight rail capacity kept increagisghown in
Figure I7, from 1995 to 2010, the total loading capacity of freight cars increased more than

57percentwhich can completely satisthe currentnational freight volume aherailway.

Figurel7
Total Loading Capacity of Freight Cars, 192910
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Freight exchange ofrailway. As shown inFigure B of the distribution of freight
volume by provincest is obvious that there was not huge demand for the freight railway in the
inlandexceptfor Inner Mongolia and ShanxThe two provinces are the major supply bases of
the energy raw goods such as coal and gas. The output of the coal from these tweeptouin
around 6(ercentof the market share. The other provinces of the middle and the west had a

comparatively lower freight volume.
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Figurel8

Freight Volume by Province, 2010
N

A

0 190380 760 1,140 1,520
. — m— Kilometers

Heilongjiang

Sichuan

Legend
Freight_volume_10_000_tons

B .9 - 150797

I 1.577.98 - 1,385.83
[ 1. 385.81 - 7,489.81
[ ] 7.489.82 - 12,090.89
[:, 12, 090, 90 18
B 1s.507.57 - 27,121.2
B >0 2121 - 63,520.83

Data surces: China Statistical Ye@ook,2011 NationalFundamental Geographic Information
System(NFGIS),2000

Taiwan

For the freight exchange among the provind@ekle § Table 7, and Table®ark the
larger volume of freight exchange, using two cutoff poiabe®ve 2 million tons or above 10
million tons which are shaded in this tabkccording tathese tablegshe provinces in the three
regions all had large freight exchasgéthin the region. For each province, the largest exchange
volume alwayccurredn the innefprovince freight transport. Féne freight exchange among
the regionsthere were not many freight exchange volumes between the east region and the west
region, except for the exporting of raw materials from Inner Mongolia to some coastal areas.
Except for the exchange volumes of InMongolia,the average freight volume the western
provinces sent to the coast weass thaft million tons. The coastal provinces had frequent

freight exchange with other coastal provinces and some particular middle provinces, such as
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Shanxi, Jilin, and Hé&ngjiang. Shanxi province, aéscussegreviously is the major supply

base for coal. The frequent freight exchaamong Jinlin, Heilongjiang, and Liaoniage due

to the facthat inaccordance witthe central governmedst policy, they are in the s&m

economic zone namdidongsansheng This economic zone covers the three provinces, and
creates similar industrial structure and industrial chains among the three provinces. Thus, except
energy industries, the vahaglded factories in the east purchase gaods from their own region

and some particular middle provinces with location advanfge eastern valuadded

industriesdo not have alose relationship with the output of raw goods in the weggbrs.
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Table6
Freight Exclange between East Provinces and Others, 2010 (unit: 10,000 tons)
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Chongging 5 6 24 9 7| 34 | 22 | 18 | 29 4
Sichuan 33 | 45 | 88 35 | 76| 95 | 103 | 31 | 126 PR 14

Guizhou 3 8 49 28 20 71 73 82 167 BGEEN 11
Yunnan 9 13 76 25 66 80 83 59 140 BwAS
Tibet 0 0 0 0 0 0 0 0 0 0

Shan xi 42 | 22 PEIGN 16 | 52 148 | 12 [BEN 50

5
0
1
Gansu 18 61 159 32 108 166 28 222 ‘ 169 | 1
1
0
0

Qinghai 18 21 124 15 43 | 176 55 14 119 | 41
Ningxia 24 113 146 | 37 35 48 7 63 42
Xinji ang 45 137 94 40 58 188 32 115

Source: China Transportation aBdmmunicatiorYearbook, 2011.
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Freight Exchange between Middle Provinces and Others, 2010 (unit: 10,000 tons)

Arrival

Beijing
Tianjin
Hebei
Liaoning
Shanghai
Jiangsu
Zhejiang

(o))

c
A
k=)

c
o
©
I

Fujian
Shandong
Guangdong

Hainan
Shanxi

Jilin
Heilongjiang
Anhui

455

169

26
109 23 16

60 86 330 268 137

46 16 213 61 52
47 25 54
e 75 103
23 21 31
46 49 73
1,741 | 391 [ERL
106 130 1,538

2

2,540

63

849
118

138
6,296

Jiangxi

Henan

545

Hubei

Hunan
Inner Mongolia 136
Guangxi 22

69
806

507

125
109

88
279

2,583 s83

3,807 2,478

1,012

Chongging 7

Sichuan 30

Guizhou 28

Yunnan 31

Tibet 0

Shanxi 150

Gansu 83

Qinghai 97

Ningxia 24

Xinjiang 72

VBN 249 |[REERE 469 |
365 135
67
96

5 20 8 12 32 34

16 21 40

32 33 20

34 31 23

3 5 2

9 16 170

16 15 70

10 10 35

14 6 14

11 11 32

Source: China Transportation aBdmmunicatiorlYearbook, 2011.
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Table8
Freight Exchange be®en West Provinces and Others, 2010 (unit: 10,000 tons)

Arrival = 8 o

g 5 © T

g 5 = g

Sending © & X
Beijing [ 81 [ 9 |17 16 | 11 | 1] 31 | 8 4 | 3| 20
Tianjin PR 6 | 29 10 25 | 3 | 46 | 133 | 14 |101| 90
Hebei | 190 | 65 | 108 41 | 54 | 7 | 123 47| 6 | 21| 75
Liaoning | 485 (RN 10 24 | 1 | 89 40 13 | 15| 33
SHEUCHET 18 | 43 | 21 33 | 41 | 1 | 42 | 14 7 7 | 55
Jiangsu | 28 | 35 | 36 45 | 81 | 5 [ER{OM 149 | 200 | 32 | 176
Zhejiang B 24 | 40 42 | 57 | 4 | 15 17 6 2 | 76
Fujian | 7 12 | 39| 112 | 40 | 44 | 2 | 62 | 23 7 7 | 50
SUEUGINVI 174 | 39 | 74 BRZS 49 | 83 | 6 [WekPAN 156 | 123 | 80 | 184
YRRV VARSI 2 | 122 | 47 17 | 11| 97

Guangdong [IENI 1,256
| 0|

17
95 | 70 |[NEEEN 22 21
65 | 33| 165 | 37 | 69
35 | 40 | 192 | 36 | 65
Anhui | 23 | 50 | 21| 90 | 34 | 57
Jiangxi BE 123 | 50 | 80 | 143 | 35

Henan | 38 BEIG SN 117 | 125
Hubei | 35 PG 69 WAL 128 | 100
Hunan | 7 PR 231 IEE
In. Mongolia [8,669 I =N 15
cuangxi [l 1477 227 | 564 | 794 | 911 |
chongging | IIEANIIE 748|605 IEZCHIYE
sichuan I 287 624 8577 262 | 541 |
Guizhou | 2,841 366 491 1,360 405 [ 31 | 99 5 | 21| 28
|

16
Yunnan 795 o 123 RN 5 | 75 | 66 | 35 | 29| 55
R}

Tibet | 1 | 3 o o

Shanxi | 22 43 | 87 WS 39 | 106 | 7

Gansu | 6 25 | 75 BRI 32 | 49 | 23 BURIAeEE| 151 | 121 195

Qinghai | 179 | 13 | 43| 112 | 4 19 [101| 74 | 193 [kyd 24 | 9
|
|

3] 6 | 1 4 o 5 | o

251 R 73 28 | 114
27 14 7 5 12
56 38 14 11 24
36 38 18

Hainan |

Shanxi 267
Jilin | 183 |

Heilongjiang | 384

169 95 18
40 18 3
119 28 | 148| 53
45 27 7 5 16
13 10 3 2 18
19 95 72 21 24 | 57

4
3

96 293 WA 7 97
9
5

NININ (R[NP [o]| o] w

[{e]

Ningxia 89 | 5 |17 [BEN 3 7 | - | 64 [EES 598
72 19 ol 296 \ 19 106 3 231 |kl 101 | 121 fuEydse
Source: China Transportation aBdmmunicationYearbook, 2011.

Xinjiang

Co-location strategies of value-addedfactories Sixteenprovinces in the inland are available

for industrial relocaon. Sixmain categories of valsgdded industries can be relocatexm the
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coastto the inland: manufacturing of food, fiber, timber, tobacco, megatdmachinery For the

further development of regional econesand industrial relocation, the enerngglustries also
should continue to be thmllar industriesn the inland.The workforce in the middle and west
region have enough potential to meet the increasing demand ofadded factories.
Co-location strategiefor valueadded industries from tlemast to the inlangrovinces
mustincludefour steps(1) determie theinland provinces for relocating factorjé® identify the
industriesthatcan be relocated from the caé3} estimate the feasibility of the relation(4)

estimate the supportingonkforce.

Selecton of inland provinces for co-location. To create strategies ftime relocation
of valueadded factoriest is necessary to firgtetermire the inland provincethat havepoor
development of valuadded industries arfthvethe needs fothe industrial relocation.

The previousanalysisof freight exchange among provinaasikes clear thahe coastal
provinceshavefrequent freight exchangavith some particular middle provincésat have
location advantages. These advantageshe resulbf two factorsthe convenientocations near
the coastal region artde good valueadded industrial foundations. In these middle provinces,
the valueadded industries developed well, which resultethénhuge employmeigemandor
thelargerfactories.These employmerndpportunitiescan meet the need of the local workforce.
The objective of this discussion is to decreases#asonatraffic demand frontherural labor
force across regions. Thus, it is necessary to exclude these inland provincesésetrish

To identify the selected inland provinces, the analysis of scééetofriesand
employment and the analysis of output value of different provinces were used to estimate the
performance of valuadded industries in the inland areas.

To analyzehe spatial distribution of factories and employment inikdestrial
enterprisesit is necessary to choos®lustrial enterprisesbove designed size avoidfactories
with ascaleso small aso have anegativeeffect on the veracity of the trend &®s. The
National Bureau of Statistics of China (China Statistitzdrbook, 2008) definaadustrial
enterprises abowdesigredsize as thoswith the annual sales over 5 millidtuan which is
around$0.8 million.

The spatial analysis d&ctory andemployment distributiorshown inFigure ® and
Figure20 demonstrates than 2010, thandustrial enterprises above desigisetk were

assembled in the east region. The demands of employmehtswestveremuch smaller than
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the coast and even the middégyions which will not satisfy thgotentialnew urban population,

therebycreatingalargesurplus laboforce. It is alsoobvious that in the middle region, four
provinceshave asignificant numbeof largefactories and employmenteedsHenan, Anhui,
Hubei,andHunan.Of thesgfour provinces, Anhui and Hundrave theadvantage ofonvenient

locations, while Hubei and Hen&avegood industrial foundations.

Figurel9

Distribution of Industrial Enterprises above Designed Big&rovince, 2010
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Figure20

Distribution of Employment of Industrial Enterprises above Designed Size by Province, 2010
(unit: 10,000 persons)
N

0 190380 760 1,140 1,520 :
. —— m— Kilometers

-
R, \_ﬂ“\
= -
Y s B /_P/v\) Heilongjiang
y )]
\ =Y , Inner Mongolia
Py ____4

Xinjiang

Tibet

Piasms "
~+,Guizhou

y Legend
b ) ] 191 - 29.04
Xk]" AN faiwan | ‘ 29,05 - 92.60
73 *"'l,(ff. [7 92.61 - 219.88
e Bl 2059 - 47927
ﬂi‘i’]‘f B o2 - 156,00

Data surces: ChinalndustrialStatistical Yednook 2011 NFGIS,200Q

The spatial analysis of output value atononstratethis conclusion. Gmpared with
the coast, thenlandfactories have smaller production capackg.shown inFigure 21, thereare
threemaja layers in China. The coast region has the largest production capacity. Seven
provinces of thd 1-provinceregion reached above $5 billion of output value. The west region
had a much smaller production capacity than the other regions. Seven provinees of th
12-provinceregion had less than $1.1 billion of output value. The scte wiiddle region was
between the east and the wésiur provinces, Henan, Anhui, Hubei, and Hurfead production
capacites similarto the coastgbrovinces; Henahasthe higtest output value based on its local

industrial foundation.
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Figure2l
Distribution of Output Values by Province, 201
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Therefore, there are 16 inland provintest lavepoor-condition valueadded industries.
Compared withother provinces, these inland provinces not dwlye pooindustrial foundations,
but alschavehad much slower industrial developmdftom 2004 to 2010, the growth rate of
the number of factoriesas 106.percent while the average growth rate of employment of the
larger factories reached to 5péscent The east regions aride four middle provincesainly
drove these tremendous industrial developmentstieaselected 16 provincescording to
Figure22 andFigure 23, about 70percentof selected provincdsad a much slower industrial
development. Some west provinces, such as Gansu and Tibet, even had negative growth.

Thus, there are 16 selected inland provirthas havepoor development of vaé-added
industries andhavegreat need for industrial relocatiofhe four inland provincesf Henan,

Anhui, Hubei, and Hunan were excluded from the relocation strategies.



Figure22
Growth Rates of Western Factories, 20Pd10
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Figure23
Growth Rates of Western Employment, 2Q04.0
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Selecting Relocated Industries

To identify the available industries for facgaelocation, helocaton quotient analysis is
usedin the analysis. Itan identifythe local export industrighataremainly driving the regional
economic growth in the different regions. It can estimate the applicable indtisatieavethe
potental of development in the near future, and also idgwigportunities for economic
development strategies such as industrial clustering.

Value-added industries in the East To determinavhich value-added industriesould
berelocated from the coast tdamdregions it is necessaro assess the performance of
valueadded industries in the coastinglocationquotient analysisThere are three standards to
select available industries. Firdte industry should be developed well in the coast, which snean
employmennumbers can continue to grow acehthereforemeetthe needsf theinland
workforce. Secondhe industry shoultiavea close relationship with natural raw goods and
laborintensiveemployment needd hird, the industry should not kEhigh-or newtechnology
industry.

In the east region, the vakaelded factoriegrew steadilyin the 2000s. Accordingtthe
locationquotientanalysis fromTable9, the valueadded industries on the east region are
diversified. To demonstrate the developmentalfieadded industries, using two cutpfbints,
thelocation quotienaibove 1 means ¢industrial sectors an export industry with development
potential and the location quotient above 2 means the industrial sector is the pillar inbastry
can driwe the local economy with great development potentifl Table9, the industrial sectors
in each province above these two cutoff points are shaded with different ddlersble
indicates that from the whole 39 industrial sectors, in the east re@iamdstrial sectors are the
export industries in the coastal provinces, while 26 vallged industrial sectors can mainly
drive the local economic developmeRerformingthe same location quotient analysis on the
interior, in the middle region, 28 induisl sectors are the export industries, while in the west
region,there arenly 22. Besides, the pillar industriassemble in the energydustries.
Therefore compared with the middle and west regions, vadded industriesnthe coasare
more divesified. The energy industries suchthg mining industry andheelectric power and

gas indusiesaredeveloping well in some provinces, but aikar industries ironly two
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provinces othe east region. In the manufacturindustries each of the pramces has several
categories of valuaddedexportindustries Thereis a trend for most of the coastal area to
develop hightechnology industessuch as the manufactureadmputerscommunication
equipment, andhedicinestheseindustriesshould be exclded fromconsideration for relocation

because they do not meke third standard.



59

Table9
Location Quotientef Eastern Provinces by Industr010

e O d O 0 O O
af
Mining and Washing Coal 0.08 0.03 0.64 0.54 0.0 k| 0.0¢ 0.6 0.43 0.0(¢ 0.1
ExtractingPetroleum and Natural Gas 2kl 0.2€ 0.18 0.15 0.0¢ 0.04 0.0¢ 0.73 0.17 0.0
c Mining & Processing Ferrous Metal Ores 0.19 0.08 4 0.0 0.02 0.29 0.51 0.19 /
Mining & Processing NderrousMetal Ores | 0.0¢ 0.0¢ 0.4 0.00%% 0.17 0.15 0.57 0.247¢H0
Mining & Processing Nonmetal Ores 0.03 0.14 0.6 04 0.0 <% 0.41 0.2 0kl 0.5€
Mining Other Ores 0.0¢ 0.0¢ 0.00%E%H! 0.0 d 0.00 0.6§ 0.2¢ 0.0
Processing of Food from Agricultural Produc{ 0.59 0.42 0.9 0.2 % 0.34 0.5 O7ORL| 2.8€
ManufacturingFoods 0.94 0.99 0.93 WA 4 0.4 0.69
ManufacturingBeverages 0.73 0.4§ 0.89 0.92 0.3 27 0.47 0.89 0.94 0.34 74
ManufacturingTobacco 0.75 0.0¢ 0.8¢0 0.73 0.6 ¥ 0.27% 5 1.01 8.1¢&
ManufacturingTextiles 0.2 0.17 0.8§ 0.27 0.6 0.29 0ld 0.59 0.18
Manufacturing Aoparel,Footwear, & Caps 0.89 0.71 0.44 0.7 OS¥ | 1.0 0.8 &t 0.07
ManufacturingLeather, Fur, Feath& Related | 0.19 O.3C 0.29 0.64 0.59 B[R 0.8 ey 0.14
Processingimber; Manufactung Wood, . d e 4
Bamboo Rittan, Palmand Strav% Products 0.21 0.2¢ 0.34 0.97 0.33%E: 0.54 0.6 i 0.47 0.9§

ManufacturingFurniture 1 0.90 0.8¢0 0.8 0.6¢ 0¢ 2.00 Ry
ManufacturingPaper and Paper Products 0.4 0 | 0.7¢ 0.9 3 4 1.0 0( 0.84
Printing, Reproduction of Recording Media i 0.64 0.5 0.4 4 0.64 0.77 0.27 0.6 % 0.36
Manufacturing ér Culture, Education& Sport | 0.35 0.7¢ 0.47Q 0.8 QoA 1.40 & 3.42
Processing Petroleum, CokirgNuclear Fuel 4 0.7 0.5¢0 0.21 0.2 ¢ 0.4€

S Manuf_acturlng?aw Chemical Materials and 0.8500 % 0.8 T 066 0.2 1 0.7€ 093
Chemical Products
ManufacturingMedicines 69 0 0 4 0.74 0.3 i 0.51 4y

AManufacturingChemical Fibers 0.1§ 0.34 0.83 0.2§ 0.84 0.2§ 0.53 0.34

B ManufacturingRubber 0.4 04 / 5| 0.39%E0 SRS 0.00 0.76
ManufacturingPlastics 0.6¢ 0.95 0.71 0.0 0.47 0.0 ¥ 0.35
Manufacturing NametallicMineral Products | 0.8§ 0.53 40.5 0.49 0.8 ¢ 0.6€
Smelting and Pressimagf Ferrous Metals 0.3 / 0.5 65 4 0.5 0.84 0.47
Smelting and Pressing Blonferrous Metals 0.6 0kl 0.9 oyl 0.9 6 0.45 0.57 0.87 0.45
ManufacturingMetal Products 0 66, 1.44)eKe] i 0.46%80K 0.35 0.9 211 0.19
ManufacturingGeneralPurpose Machinery 0.82 0.86%E0 % 0.6€ 0.25 0.94 0.3€ 0.03
ManufacturingSpecialPurpose Machinery d 4 1.0 s 0.81 0.8 0.3 4 0.69 0.1§
Manufacturinglransport Equipment skl 0.94 0.8 ¥ 0.54 0.70 0.89 0.51
ManufacturingElectricMachinery& Equipmen 0.99 0.85 0.8 % 0.548 87 0.63 0.7 i 0.22
ManufacturingCommunication Equipment, q j d - y o 4
Conputers angchther Electroniccllzqﬂipment 02904 § 06108 0538 0.33
ManufacturingMeasuring Instruments and d A d -
Machinery forqgultural A?ctiviw& Office Work i 047 089 0-69 1.000.590.73 0.4
ManufacturingArtwork & Other 0.7 % 0.52 0.15 0.84 0.41 4 0.14 0.32 0.14
Recycling and Disposal of Waste 0.78% (ORSPORsZ 1.05'1.9 0.19 0.5 0.95

- Production& Supply of Electric Heat Power [JEols| 0.81%EsE 0.99 0.2 0.5 0.78 0.47 G

=4 Production& Supply of Gas 2 NNGH| 0.96 0.6 0.71 0.3 OZ)ORY| 6.3€

ol Production& Supply of Water 0l 0.86 0.51 0.53 0.5 0.67 0.41 0.5 07 4.1C

Datasource:ChinaStatistical Yedrooks, 2011.
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For the second standard, it is necessary to combine the categories @fdddde

industries with the raw goods in the inlaregjions The middle andhe west regios have rich
natural resource which providea great amount of raw goods for further processing and make a
greatfoundation for the development of valadded industrieszirst, the most important natural
resource in the inlanekgions especially in the wesis energyThe raw goods for the energy
industries suclas themining industry and the production and supply of electric power and gas
areassembled in the middle and west region. According t&itinee 21, in 2010, the middle

and the westegions producethe mostraw energygoods such as cband natural gas. In the

other categories of major energy goods, like electricity, coke, and crude petroleumanitptie

of thewest and middleegions wasimilarto the output produced ligje coastBesides the

energy industries, these energy goadswidely needed in most industries. Therefore, the inland

regionscan take advantagd the development of valegdded industries.

Figure24
RegionalOutput of Energy Products, 2010
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Source: China Industrial Statistical Ybanok, 2011

There areseverakategories of raw goods or preliminarily processed prodactshich

the middle and the west regions have ample ressaumh adiber, food, tobacco, timber, and
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metals. These categories of goettherpredominaten the suply of raw materials in the

valueadded industries or have similar outpas the coast, which will lead to an equal
competitive advantagaetween theastand inland regions

Thus,according tadhelocationquotient analysis of thperformance of industl sectors
in the easaind the three standardscussed previouslgeven main categories of valadded
industries can be relocated to the inland: manufacturing of food, fiber, timber, tobacco, metals
machinery, and enerdggdusties Theenergy industal sector includes the industries of mining,
processing of petroleurandcoking and the production and supply of electric power, gas, and
water. Thefood sector includes the processing of food from agricultural products and the
manufacture of food ancelierages. The fiber sector includes the manufacture of seaatite
apparel, footwear, and caps. The timber sector includes the processing ofttinber,
manufacture of furniture, artdle manufacture of paper products. The metal sector includes the
manufature of metal products, and the smelting and pressing of metals. The machinery sector
includes the manufacture of genepairpose machinery, the manufacture of transport equipment,

and manufacture of electrical machinery and equipment.
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Selected inland value-added industries . According to the analysis of vakszlded

industries in the east, Location Quotient analysis is used to analyze the seven selected
valueaddedsectordn the inland.

Energy Industries

In the middle regionhasednthelocation quotiat analysis of the seven major sectors
thathavethe possibility to relocate from the coast to the inland, it is obvious that the factories
have already assembled in the industries of mining, which belongs to the energy industry. The
energy industrieplay akey role in the regional economy, anavedeveloped well in the middle
region. In some provinces, the energy industries have already formed the industrial cluster and
complete network. For example, in Shanxi, the energy industries are the pillariesjast
produce most of thgross output value.

In the west region, like the middle region, the energy industries of miningugopdly of
electricity and gas playemkey role in the regional economy. In 2010, the output value of
mining industries in ta inland reached above $540 billion, whaztcounted fomore than 63
percenwof the gross output value of this industrial sector in China.

Besides the current development of energy industries in the itkenishland provinces
alsohave advantages conrpd with the east regiokigure 25 shows the distribution of major
energy reserves, which include coal and petroleum. All of the major bases with huge energy
reserveareassembled in the inland. The distribution of natural gas also wtlagtrend. Tle
inland energy reservexcount foraround 92%ercentf the nationateserves. Thereforéhe
inland has great potential for further development of energy industries.

In addition, for the further development of valag@ded factories in the inland, itatso
necessary to continue developing the energy industriesndbstries thahaveclose
relationship with natural raw goods and intensal®orneedlarger consumption of energy than
other industrial sectorés shown inTable10, the seven selecteddustrial sectoraccount for

more than 8@ercenf the totalenergyconsumption of industry
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Table10

Consumption of Energy by Sector, 2009
Energy

Sector Consumption

(10,000 tons SCE)

Total mdu_strlal 219,197
consumption

Total consumption 177.609
of selected sectors

Energy 53,929
Food 5,550
Tobacco 234
Fiber 6,964
Timber 5,334
Metals 97,726
Machinery 7,872

Source: Chindndustrial and EconomiStatistical Yedrook 2011

This analysis demonstrates tliare is no need to relocate the energy industries from the
coast to the inland areaBor the further development of regional ecomsrand industrial
relocation, the energy industries should continue to bpillae industriesn the inland.

Manufacturing industries In the middle regionthelocationguotientresultsin Table
11 show development potential processindood, tobacco, timber, and metalthough the
scales of these industries are smaller giamlar factories in theast.Compared with thenergy
industries in the inland, the location quotient of these industries are much smaller, which
indicates that these sectors have growing trend and development potentials, but e miby
pillar industries Theindustries of fiber and machinemanufactureare importing industriethat
did not meet local needs and are the sources of consumption leGkag®ared with the east,
the categories of valugdded industries in the middle region are more concentrated. For

example, only one or two indusdtisectos have exporindustries in Shanxi and Anhui
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Tablell

Industrial Location Quotientsf Central Provinces, 2010

Heilong- Anhui

Sector Shanxi Jilin Jiangxi Henan Hubei Hunan

Mining 4.96 1.50 1.87 222 133 166 125 2.46
Electric power & gaj  0.87 [Nk o] 059 PRl 0.82] 0.97 R
Food Y] 2.26 273 ENIRAY] 182 185 131
Tobacco 0.49 el 5.43 113.04|JJkE] 304 317 182
Fiber 0.06/ 0.16] 0.13] 0.39] 0.75] 0.69FE 0.28]
Timber 0.10 VK ] 0.48] 0.82EER 0.68 N
Metals 0.86/ 0.77 0.69] 0.63 R RV
Machinery 0.20| 0.68 0.45| 0.48

Datasource:ChinaStatistical Yedvook, 2011.

In the westaccording tolable 2, thevalueadded industries developetbre slowly and

less effectivelythan in the middleMost of theimportingindustrial sectors, such &ber, timber,

and machinerynanufacturingin most of westerprovincesdid not meet local needs.

Tablel2

Industrial Location Quotierg of Western Provinces, 2010

Sector

Mongolia
Chongging

Mining 369 235 1.89 215 458 535 3.10 2.08 2.61 1.54 261
A e ST ES | 31497 148 1.08'1.93/1211513/54 [ 1.49 [4:24]'1.80'2149 1'3:36
Food 1.70 1.52 [XE] 2.90 1.42 193 1.20 1.34 2.34
Tobacco 1.17 52.35 2.08 323 |pX 2:05 356 X)) 6:23 | 1.48
Fiber . 0.16 | 0.29] 1.30] 0.05] 0.33] 0.27] 0.14] 0.24| 0.4. | 0.37
Timber 0.55 | 0.65 [ 0.47|0.86] 0.43]| 0.62] 0.33] 0.19] 0.00] 0.31] 0.32
Metals 0.99 | 0.40 [ 0.88 0.84 0.99

Machinery 0.24 | 0.33 0.62] 0.22] 0.10] 0.33]/ 0.30| 0.19] 0.27| 0.14

Datasource:ChinaStatistical Yedrook, 2011.

Thus, from thdocationquotient analysis, all of the six selected industrial sectors had

their foundation in the inlandlhe selected industries each fit one of two possible characteristics.

First,someindustries are export industriaad operate osmaller scales thahose inthe east.

Secondptherindustries are import industriemdcannot meet the local nee@nth types of
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industryshow the demand and potentials for further development. Thertfese, select

valueadded industries are availalbterelocate from the coakt the inland.

Figure25
Distribution of Major Energy Reserves by Province, 2010

Data surces: Chinalndustrial and Economi8tatistical Yeanook,2011 NFGIS,2000Q

Feasibility of selectedvalue-addedindustrial locations. Spatial analysis using GIS
was made to identify the relationship between the selected-adtexl industries and the
relevant raw goods in the inlanghich canshow whether the inland provincleave rich
resource ounderlyingreserves for further developmteFor the different development
conditiors of valueadded industrial sectors, there are two major categories. First, there is a huge
gap between the development of raw goods and primary processing outputs, and the deep
processing industries, such as itdustrial sectors of tobacco, timber, and fiber. Secta,
valueadded industries have comparatively comprehensive development in both the primary
processing industries and the deep processing industries. Howesmalidhef industries is

smaller tharthe coast, such as the industrial sectors of food, metals, and macBpeigl











































































