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Abstract

This paper investigates tfendamentalcauss of the widening inlaneoastal inequality in China
during the refornperiod 19782004 within a systematiédrameworkof economic developmertheory.
We highlight the roles of three policy variables, namely globalization, decentralization a
marketization,n determiring the income gap betweémland and coastal region3.he resultsderived
from both timeseries and panel data provide strong evideticed these policiesare thus far
inequalityenhancing.This finding isrobust to the use ddifferent estimation methods, alternative
proxies for policies and regional income, and the inclusion of other cortvelalsofind significant
but economicallysmall spillover effects fronthe coastal to inland province®ur results suggest that
more efforts should be made tmprove the policies to reduce regional inequality in China.
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Fundamental Causes ofiland-coastd Income Inequality in Postreform China
1. Introduction

Regional inequality in China, especially between inland and coastal regions, has risamaizally
since the 1978 reform that it becomes a very important isswcéalemidnquiry. Scholars hae long
disagreedver thesources ofjrowing regional inequality Empirical evidence alstends to be mixed.
A large nunber of factors were found to be responsible for regional inequality, buguastion
remainswhat are the very fundamental causes?

Economicdevelopmentheories have highlighted the fundamental roles of geography, integration and
institutionsin determining income levels of the economies (Rodrik et al., 268eFig.1). Likewise,
differences in these three factors explain the incoisadties among different economi€hina is a

large country with londasting uneven regional development. Cliineoastabreashave always been
ahead of the inland in terms of development and moderniz&ieography plays a role in producing
such regpnal differences via three channels. First, compared with coastal region, inland regions have
less favorable natural conditions for agricultural production such as saline sbilgleigation and
severe climateThe rugged physical conditions also inceedise costs of infrastructure amtlustrial
developmentSecond, the distance limits the access to seaports and international market for inland
regions.Third, geographyalso affects development through its effectstlmmaccess to education and
knowledge spillover, flows of productiveresourcesand spatial clustering, as well @sstitutional

reform and effective implementation of governmpuoticy, as suggested by the literature of the new
economic geographiKrugman, 1995; Sachs et al., 2000).

However, the geographical advantages of the coastal region were not realized until the economic
reforms launched in 197®8ao et al., 2002)As Fig.1 shows ntegration andnhstitutionsare considered

to bethe endogenous fundamental determinants of incomighin the context of Chinese economy,

both integration into the global economy and changesngtitutions are largely driven by the
government policies. Since 1978, fBhinesegovernment has put much emphasis on opening up to the
outside world,decentralizatin in economic decisiomaking and marketdriented reformsThese
policies promoted rapidrowth in the coastal areas, but had far less imgpantthe inland provinces.

As a result, the gap between inland and coastal regions widened continuously arehesgexisharp

rise in the 199QsThe inlandcoastal inequalityhas become the largest contributor to thesrall
regionalinequality.

In this paper, wdighlightedthe role of three policyariables namely globalization, decentralization
and marketizatin, in exploring the deemoted causes of the income dagtweeninland and coastal
regions in postreform China While these three variables have strongly influenced regional
development in China, they are either neglected or studied in an indirectMeagirectly estimate the
contributions of these three poliggriableson the inlanecoastal income inequalityt should be noted
the actual effects of the policy variables ianomeinequality rey not only on the policy design and
intentiors of the cental government, but theolicy responses from other agents as wdlith the
market economy beinigcreasingy established, central governménpolicies cannot straightforwardly
reach the bottom level of the economy. Localjtidemesticand global investrs have emerged as
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important agents in shaping Ch@saegional inequality (Wei, 2002).

The empirical results derived froboth timeseries and panel data provide strong evidence that these
policies arethus farinequalityenhancing evenwhenthe endogneity and the fixed effects (mainly
geography) are controlled fofhis finding turns to be quite robust to the uselifferent estimation
methods, alternative proxies for policies and regional income, and the inclusion of other controls.
Furthermore, wefind significant but economicallgmall spillover effects from the coastal to inland
provinces While acknowledginghe policy determinants, we firttlat geographical factors also play a
significantrole in determiningthe inlandcoastal inequality.

The paer is organized as followSection 2reviews the studies on Chiida regional inequalitySection

3 presentshe evolution of regional inequality in China, with a particular focus omapigly growing
inland-coastalinequalityduring the reform péod. Section 4describs the theoreticalarguments othe
regionalimplications of the thre@olicy variables.Section 5 provides empirical evidence from both
time series and panel data estimagidtinally, Section 6 concludes

Fig.1: The fundamental determinants of income
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Source: Rodrik et al. (2004).

2. Literature Review

There are considerable studies on investigating#useof the regional inequality in China. Among
these studies, three strands of thoughts standTbetfirst strand works on the decompositiminthe
overall inequality, the inteprovincial inequality here, intathe within and between components
(Adecomposition analysihereafter) Regional inequality is a multiscale phenomenbsu(, 1993 Wei,
2002). Two major geographical scalese generallyadopted in the literature, namely theaturban
and the inlanetoastadivisions Therefore, th@verallinequality can be decomposed into contributions
from the withinrrural, withinrurban and ruralirban components, or alternatively, from the
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within-inland, withincoastal and inlandoastalcomponentslt is found thatthe ruralurbancomponent

is the main source of the overadequalitybutits contributiondoesnot changerery much over timen
contrast, the inlandoastal inequalithasincreasedgrominentlysince the 1990and becoméhe most
important contributor to the overall inequalifilanbur and Zhang, 1999; Lee, 2000; Bhalla et al.,
2003)

A second sand of studiesexamina Chinas regional inequality inthe contextof convergence by
estimating crosprovince growth regression$iconvergence analysishereafter) Numerous studies
show that if somevariablessuch aggeographical locatiorphysical anchuman capitalinfrastructure,
institutionsand policiesare controlledfor in the regressions, then the convergence can be @dserv
(Jian et al., 1996; Chen and Fleisher, 1996mbrger, 2001)Therefore theseonditioning factors
which represent thketerogeneousteady states, are considered to cause ingapacross provinces

On the other handstandard neoclassical growth ting suggests thatonvergence only occurs among
closely integrated economiesith factor mobility. The law of diminshing returns andechnology
transferwould gradually close the income gap across economid@wever, such preconditionsare
hardly validin China Thus,the factorsthat violate of these assumptions are argued to be responsible
for the persistence of regional inequalifor instance institutional barrierssuch as the household
registration systemh(koy have led to thelistortions in thedbor market ancherefore hampex the
convergencgCai et al, 2002 Lin et al., 2004 While labor becomemore mobilein recent years, the
poor regions may suffer a drain of the most able members of their labor forcedatetriarationof
overall humarcapital quality (Lu, 2008)Largecapitalinflow did not depress the return of capital and
the real wage in the coastateas which continuouslybenefit from theinternational technological
diffusion (Fleisher and Chen, 199Bao et al., 2002 Due to Iaal protectionismgeographicatlistance

and structure of exports and FDI, there are only limited spillover effects from growth centers in the
coastal areas to inland regions (Brun et al., 2002; Poncet, 2003; Fu, 2004).

Finally, a third stand o$tudiesexploresthe relative contributions of factor inputs and efficietcyhe
incomeinequality across region§fiaccounting analysishereafter) Using growth accounting method,
Liu and Li (2006) show that the inequality in the use of technology, physicdliandn capital stock is
responsible for thenequalityin regional income growthn particular, technology is more important in
coastal provinces than in inland provinddsman capital is endogenous in coastal provinces while it is
exogenous in inland pvinces.Hao (2007) conducts @evelopmenaccountinganalysisand finds that
differences in TFP and in physical capital intensity are both important sources oposse
income differences each accounting for roughly half of tiecome variation. Differences in human
capital accumulationhowever,explain only a small amount of income differences across provinces.
Lu (2008) relaxes the assumption that the production function andétficientsare the same across
provinces The \ariance in capital per employeeand factor elasticityare found to be the two main
sources of income disparity acrge®vinces

None of the threestrandsof studies offerthe fundamental causes of regional inequality a
comprehensive wayBoth thefi d e ¢ 0 mpana\sish ana theflaccounting analysisprovide at best
proximate causes ofegional inequality. But the questionsstill remain: why the inlandcoastal
inequalityincreasd so rapidly in recent yeard®hy did the coastal provinces accumulate more capital
and aquire higher efficiency than the inland provinces?The ficonvergence analysisprovides
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incomplete albeiplausibleexplanationslt is wellFknown that growth regressions show association and
not necessarily causation and, if causation, the proximate anmebo@ssarily the underlying caushks.
brief, while there isa substantial literature othe issue systematic studies to explore thdeeped
cause®f Chings regional inequalitihas been limited.

This paper aims at contributing to the literature tigto investigating the fundamental reasons
underlying the widening inlandoastal inequality in China during the reform period 19984.The
paper differs from previous studies as follovisrst, we focus only on inlandoastal inequality
because & rapidincrease is the most prominent phenomenon in Chinagltinepostreform period

No attempt is made to investigate the esusf inequality in the ruralrbandivisionin this paper

Second we investigatehe deeprooteddeterminants of regionatequality in a systematical framework.
Development theories suggesiiat geography, integration and institutions are twedamental
determinants of income (Rodrik et al. 200@hinas experience with regiah development can ban
interesting case to testch theoriedn its variant ofincome inequalityChina is a large country with
varying regional characteristic&eographymay havedirect and indirecteffects on regionalincome
(Song et al., 200Ménurger et al., 2002) China is also a country in whidlne government is highly
involved in economicactivities. Before 1978 it was a planned economgnd the state exerted an
overwhelminginfluence on economic developmefince the launch of reforms in 1978, thentral
government has still played a ucial role in regional development Meanwhile with the
implementation of the reform policiespecific localities domesticand global investors have emerged
as important agent§ heir responses to the central governréepblicies further influence thactual
effects of the policiesThe central government, thecalitiesand the investors, astmultaneouslyand
interactively in shaping regional inequality.

A few recent studieappear to be in line with the aboframeworkin identifying the underlying cause

of regional inequaliy. Kanbur and Zhang (2004for example,show evidence thathree policy
variables, namehheavyindustry bias strategy, fiscal decentralization and trade liberalizatere
systematically affected regional inequalitinequalities at different scalesi.€., inter-provincial,
inland-coastal and ruralrban) seem to be influenced by sbe@olicies in different time phases atal
different extentBao et al. (2002jyjuantitatively analyze thele of geographyntheinland-coastal gap
with an effort ofdisentangling the effects ajeographic factordrom those of economic policies.
Démurger et al. (2002) explicitlynvestigate the relative contributions of geography and policy in
Chinas regional developmenitiowever, their measure dipreferential policg is a constructed index
which mayonly reflect the openingup policy. The effects of decentralizanh and marketization on
regional development havet beensufficiently incorporatedln addition, empirical evidence based on
crosssection data with a very limited number of observations may be subject to small sample bias and
therefore not much convincing.

Finally, we use both time series and panel ditaestimate the effects of ththreepolicy variables
(globalization, decentral@ion and marketizationpn inequality In the timeseries analysis the
inland-coastalcomponent of total Theil index issedas the dependent variable, while in the panel data
analysis, a gap model is applied (Kanbur and Zhang, 2004; Fu, 2004).



3. Evolution of regional inequality in China

We employ the widely used per capita GDP (PCGDP) as the main indicator of regional income. In
most of the early studies, the Sovigpe statistics are used, such as gross value of industrial and
agricultural output (&1AO, e.g., Tsui, 1993; Rozelle, 1994), net material product (NMP, e.g., Lyons,
1991), or national income (NI, e.g., Wei et Ma, 1996). It is due mainly to the lack of data for GDP
before 1994 However, these measures are different from GDP in that thieesesector is excluded.
Many recent studies take household consumption as the measure of regional income, particularly in the
studies on the ruralrban inequality (Kanbur and Zhang, 1999). Consumption is a good proxy for
living standard andpermanentincome from a welfare perspectiv&ut it may incorporate the
redistribution of income among regions by the central and local governments. In contrast, GDP
representghe final products made by enterprises as well as-amlployed individuals residing in a
region, andis therefore a better measure of regional economic development

In addition,per workerGDP (PWGDP) is taken as an alternative proxy for regional income. PWGDP
is also extensively used in the literature, especially instbdies ongrowth accanting and growth
regressions. The relationship of PCGDP and PWGDP is displayed as follows

Eq.(1) Y/P=Y/W W/A A/P

Namely, PCGDP, shown by Y/P, is the product of PWGDP (Y/W)ethploymentrate (W/A) and

labor force participation ratio (A/P). This infips that PWGDP and PCGDP are closely related but
distinct. Regional inequality derived by PCGDP should be distinguishable from yiR\GDP, if the
employment rateand labor participation ratio differ across regionsUnder the assumption of
neoclassicatonvergence, the regional inequality in PWGDP will eliminate gradually through the law
of diminishing returs and technology transfeRegional differences ithe employment ratand the
long-term labor participation ratio however,indicate the dispariteein labor market functioning and
demographic transition. These disparities across regions are particularly emidghina duringthe
postreform period, leading tdiscrepanies between inequality by PCGDP and that by PWGDP.

Our data source is the ngmeleasedComprehensive Statistical Data and Materials on 55 Years of
New China(2005)published by the National Bureau of Statistics (NBS). It provides us consistent data
on provincial GDP during 1952004 to make a comprehensive assessment on @&hiegional
development. We exclude Hainan and Tibet from analysisdue to datainavailabilitybefore 1978.
Chongqging has neeparatedata until it has become a fourth municipality in 1997. We therefore
incorporate the data for Chongqing in those for Sichtoamaintainsampleconsistency. In short, our
sample includes 28 provinces in the-peéormperiod(19521977) and 30 provinces in tippstreform
period (19782004). Nevertheless the sample concern®yGDP involves 22 provinces in the
pre-reform periodbecause we further exclude six provinces (Beijing, Hebei, Inner Mongolia, Zhejiang,
Anhui and Sichuan) with incomplete data for employment in 18%27. All current GDP values are
converted into real terms in 1995 constant prices by using the provimpiéit GDP deflators.

Regarding the index of inequality, there are a number of indesakable(Coulter, 1989; Shankar and

Y It is from this year that Chinese officistatisticschangedrom the Material Product Balances System (MPS) to
the System of National Accounts (SNA).
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Shah, 2003). Irhis paper, we employ the Theil indexhich can be formulated as follofvs

Eq.(2) I(y; n) = (L/nkilog(e /)y

where yis theith provincial incomeg is the mean incomg;(y;/n), and n is the number of provinces.
The higher the Theil index, the greater the inequalityis index is additivelydecomposablewhich
makes it possible to look deeply inteetcomposition of inequality:

Eq.(3) I(y; n) =< ¢(ng/n) I(y%; ng) + (1/n)x gnglog(e/ey)

where g is the number of provinces in thgth subsample, and I ny) is Theil index in thegth
subsample The totalinequalityl(y; n) is expressed as the swina fiwithin-group inequality term and

a fbetweengroup term. Thewithin-group inequality is a weighted sum of the gubup inequality
values (Shorrocks, 1980)t should be noted that empirical studies on regional inequality have long
been troubled bwhether the inequality measure should be weighted by provincial population (Lyons,
1991; Chen and Fleisher, 1996). Based on the unweighted measures, the Theil indexes we compute in
this paper are similar to those weighted by provincial population in Bédla (2003) and Kanbur and
Zhang (2004).

Fig.2 plots the calculated Theil indexes based on PCGDP and PWGDP oved®5Zhe main
message from this figure is that the evolution of inequality appears to well matclisGienvalopment
phases dominately different policy episodesThe temporal patterns of intprovincial inequality
fluctuatedstrongly during the preeform period, indicating few improvements in reducing inequality.
The interprovincial inequality in terms of PCGDP rose sharply during Great Leap Forward
(19571960) and the Cultural Revolution (196676). It declined steadily during thagricultural
reform (19781984) and the Langg/pe market socialism period (198991).Since then it started to
increase dramatically as China eptérthe period offisocialist market economy with Chinese
characteristiacy when more policies have been intensively implementedcteleratehe economic
growth. Not until recent years has it decreased slightly asctmsequence of the fiwestern
developmaet strategp adopted in 1998 and thH@orth-east revival strategyin 2002. By comparison,
the interprovincial inequality in terms of PWGDP presents a similar picture in spite of a few
differencesin the turning point The Theil index by PWGDP declinetightly in the early years of
economic reforms and then rose rapidly in 1:2880.The comparison of the two Theil indexes may
partly explain the different claims in the literature on the year in wimefuality starts to increase
significantly in the pasreform period. As our finding suggests, the measure of regineglalityis
very sensitive taifferentproxies for regional income.

2 TheTheil index used in this paper is one of temeralizedntropy of inguality measures with a parameter c=0.
In the family of entropy measures, this index is the most satisfactory in the sense that thgraithinequalities
and the betweegroup inequality arendependentf each other (Shorrocks, 1980, pp. 625).
3 Note that in the preeform period, thénequalityindexes in terms of PCGDP and PWGDP can not be directly
compared due to different sample sidesparticular, the sample for PWGDP does not include Beijing, one of the
three municipalities whose inclusiona@mission may affect the analysis resul&fiurger et al., 2002).
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Figure 2: Theil index of inter-provincial inequality
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Source: author's calculations.

Next, we analyze Chida regional inequality by decomposing it with respect to specific regions. The
mainland Chia is comprised of the eastern, central and western regions according to geographic
locations or, alternatively, the coastal and inland regions (see Appénotlowing Eq(3), we
decompose the intgrovincial inequality into three components: witlihand inequality,
within-coastal inequality and inlarmbastal inequality. The respective patterns of these three
components in terms of PCGDP and PWGDP are displayE@)i8. It is clear that the inteegional
inequality, or the inlanatoastal inequalithere, has been risirtgroughoutthe period and experienced

a sharp increase in the 1990% a result,the inlandcoastal inequality has become tlargest
contributor to Chin& interprovincial inequality since the 1990sFor example, in 2000 it explan
60.89% and 51.50% of intgrovincial inequality in terms of PCGDP and PWGDP respectively.

Furthermore, unlike the two withigroup inequality components, the inlacdastal inequality shows a
similar pattern with inteprovincialinequalityin terms @ trend and turning point§-his indicates that

the evolution ofthe inland-coastal inequality also coincide with changesGifinesegovernment
policies. This finding does not alter when the three municipalities, i.e., Beijing, Tianjin and Shanghai,
are exluded, as shown in Fig.4. However, we find that the exclusion of these municipalities makes the
inland-coastal gamlmostdisappear in the preeform period, if taking a careful comparison between
Fig.3 and Fig.4 on the inlambastal inequality in term®f PCGDP. This implies that the
inland-coastal inequality in the pmeform period is rather attributed to the disparity between inland
provinces and three municipalities than that between inland and other coastal prowicoggrast, it

* The eastern region is also referred as the coastal region and the central and western regions together as the
Aiinlandd or Ainteriorodo region.
5 We do not report the results of inequalitycdmposition without three municipalities in terms of PWGDP,
mainly because our PWGDP data already exclude Beijlg.can see from Fig.3 that even if only Beijing is
omitted, the inlangtoastal inequality during the preform period becomes quite flat acaheven beneglected
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is since the @nomic reforms that the inlasmbastal inequality started to increase in its real Sense

Figure 3: Decomposition of inter-provincial inequality
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Figure 4: Sample without three municipalities
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5 Remember that the official classification obastal (eastern) and inland (comprising central and west)

regionalization appeared for the first time in Cl@n&eventh Fiverear Plan (1986.990).
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In brief, during the preeform era, both inteprovincial inequality and inlandcoastal inequality
persisted, but the latter is rather seen as a gap bethednree municipalities and other provinces. In
the postreform period, inteprovincial inequality displays a-shaped evolution in general, whereas
inland-coastal inequality rises continuousiy particular, a sharp riseccurredin the 1990s in the
inland-coastal inequalitywhich has thereby become the largest contributor to the-prtmsincial
inequality. The changing patterns of Chimaegional inequality are closely related to the major
political events as well as government policies adoptedffereint phases.

4. Government policies and inlandcoastal inequalityin China

The central hypothesis in this paper is whetherginernmentpolicies withregard to globalization,
decentralization and marketization have contributed to the wideningdintastal gap since the
reforms. Below we provide a brief discussion of the regional implications of each of these three
policies.Thetheoreticakelationshi wil be tested empirically isections 5.

4.1 Globalization (opening-up)

In 1978, after nedr 30 years of isolation, Chinstartedto rejoin the world economyAcknowleddng
the critical importance of tradégreign capital and advanced technologies to C&maodernization
the Chinese government implementide flopendoord policy to replace th fiself-reliance policy
dominatingthe prereform era The early strategyf openingup was strongly influenced bythe
fladderstep theory. Higher priority was giverto the coastahreasecause oits proximity to seashore
andthe connection obverseaChineselt is also expected that thikevelopmenbdbf coastalregion can
graduallytrickle down to inland area3his strategy ofyradual and incremental openiog may have
directly contributed to thenlarging of regionahcomedisparities(Yang, 2002)

The opeing policiesin the 1980s, guided by tli€oastal Development Strategwere very favorable

to thecoastal provincegn 1980, China established four special economic zones (SEZs) in Guangdong
and Fujian In 1984, another 14 coastal cities in @stal provinces were opened to encourage trade
and attract FDI. In early 1985 three fidevelopment trianglés namelythe Yangtze River celta, the
Pearl River dltaand theMinNan region in Fujianyere designedo openas CoastaDpenEconomic
Zones.Thes opened areas acquired considerable autonomy, enjoyed tax treatmentsceavetl
preferential resource allocationgloreover, in these areas, approvals of newestment projects or
importlexport rights were more easily and rapidighieved. Hencéransaction costdowered (Wen,
2007). Preferential policies were subsequently extended to more Open CBafifalo the entire
Hainan kland,to the Shanghai Pudong Néwea, and by the end of the 1980s to all coastal akas
consequencehe coastalprovinces attracted disproportionately high shares of FDI and tiadde 1
clearly showsthat most oftrade and FDI in China were concentrated in the cogstalincesin
19791990. In particular, Guangdong province alone accounted for 35.13% aofutinellative total
trade and 37.47% of the total FDI, while t@mbined share afland provinces was only 14.05% for
trade and 18.01% for FDI.

The uneven patterns of economic openihgve even beemeinforced in the 1990sAfter Deng
Xiaoping® southerrtour in 1992 calling for more openingndeconomic acceleration, radical opening
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policies were initiated teencouragemore FDI and tradeMeanwhile the opening policieswere
extended to inland areadowever, during 1992004 an overwhelming portion of the tradelume
(91.17%)was taken into account by coastal provinaed far more FDI (84.71%)as attracted there
as Table 1 shows

One explanation fothis is that the coastal region is never neglected bygtheernmentpolicies. But

the sequence and time i economicopening provideanotherexplanation(Hao, 2008. In the early
opened coastal provinces, deregulation policies of the externak $acilitated their inherent local
comparative advantages, such @mvenientgeographical locatignbetter ecnomic foundations
skilled labor, and socioultural bugness traditions Earlier exposure to international competition
compels them to pay more attention to operatiefiadiency of enterprisesDramatic increase of FDI

in the coastal region contributéd economic growth in general and to export industry in particular.
Laborintensive manufacturing exporting firms hastevelopedand rapidly expanded in thepastal
areasfurtherattracting factors of production frobackwardinland provinces.Hence, opeing policy,
geographyinstitutionsand growth are interacted in complex way involving a gradual but rapid process
of cumulative causatiorA significant industrial gglomerationoccurred making thecoastalregion
being the growttcenter of the countryAs a resultthe income levels of inland armbastalregions
diverged at meven faster pace.

In brief, the opening policyt theearly stagesf reform is biased against inland regioAdthough all
regionsare graduallygiven more or less uniform prefertéal policies, the coastal region benefits more
from globalizationthan the inland regiondue tothe timing of openingup and theconsequencesf
cumulative causatiorThe extremelyuneven geographicalistribution of exports and FDI may have
directly translated intavideninginland-coastainequality.

Table 1: Regional distribution of international trade volume and FDI in China

International trade FDI

% of total 1979-1990 % of total 1991-2004 % of total 1985-1990 % of total 1991-2004

Coastal 85.95 91.17 81.99 84.71
Beijing 2.76 2.43 9.70 3.71
Tianjin 3.64 3.50 2.31 4.37
Hebei 2.82 1.31 0.75 2.13
Liaoning 9.14 3.93 4.22 5.44
Shanghai 11.31 11.92 9.23 8.32
Jiangsu 5.01 11.23 3.07 14.55
Zhejiang 2.88 6.41 1.33 4.69
Fujian 3.78 5.01 6.98 8.26
Shandong 7.45 5.63 2.78 7.44
Guangdong 35.13 38.68 37.47 23.17
Guangxi 1.21 0.63 1.41 1.23
Hainan 0.82 0.50 2.73 1.40

Inland 14.05 8.83 18.01 15.29
Shanxi 0.58 0.43 0.14 0.37
Inner Mongolia 0.51 0.46 0.14 0.34
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Jilin 1.21 0.74 1.55 1.30

Heilongjiang 1.61 0.90 3.44 1.65
Anhui 0.92 0.75 0.23 0.77
Jiangxi 0.83 0.39 0.21 1.28
Henan 1.21 0.63 1.61 1.98
Hubei 1.74 0.83 5.03 2.60
Hunan 1.34 0.61 0.36 1.61
Sichuan 1.45 1.10 1.04 1.56
Guizhou 0.23 0.17 0.62 0.26
Yunnan 0.83 0.49 0.16 0.29
Tibet 0.04 0.03 0.02 0.01
Shaanxi 0.54 0.49 2.57 0.72
Gansu 0.25 0.17 0.13 0.12
Qinghai 0.08 0.05 0.04 0.23
Ningxia 0.14 0.09 0.41 0.12
Xinjiang 0.56 0.51 0.30 0.08

Source: Author® calculations based on NBS (2005).

4.2 Fiscal decentralization

Chinafs fiscal system hasignificantly contributedto uneven regional developmefwei, 1996).The

fiscal system in the preeform era was featured by centralized revenue collection andrégiemal
budget transfers, giving few incentives to the provincesl&@elopingtheir economiesThe spending

of the central government was mainly for sectoral and strategic reddamy. inland provinces,
including Gansu, Henan, Hubei, Hunan and Sichuan, received a massive inflow of state investments,
but the economic returwere poor (Naughton, 1988)leanwhile, thandustrial bases of the coastal
region were not effectively utilized because they generally lacked sufficient funds to improve urban
servicesand updateindustrial facilities. However, the shottived fiscal decatralization which took

place in the late 1950s and the early 197id, thefoundationfor the development of the TVEs in the
coastalprovinces(Wei, 20®). The three municipalities received special treatment from the central
government, such as cheagwr and energy materials, interéiste loans, and planned commercial
networks.They therefore maintained the leading roles in economic development over the rest of the
country.

Such a centralized fiscal system has been gradually changed since the ecoefomis. Fiscal
decentralization has become one of the major characteristics of fiscal reforms throughout the transition
period. The 1980s were marked by the gradual establishment dicthractresponsibility syste

which gavethe provinces considdsge budget autonomy to arrange their revenues according to their
own wishesBoth budgetary and extfaudgetary funds have increased dramatically and the é&enter
control over local expenditures has been greatly reduced. Revenue has been more clotely tied
expenditure, which provided local governments more financial power and incentives to actively engage
in local economic development. Such fiscal decentralization has contributed to the widening regional
inequality. First, interregional fiscal transferds beersignificantly reduced and the center has now
become incapable of assisting the poor regi®sond, the provinces differ considerably in revenue
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sharing with the central government @ndiming of adoptingthe contractresponsibility systenilhird,
the proliferation of extrdbudgetary funds has further differentiated the provinces in local spending.

Since the early 1990s,m e w -ghariagsystend was experimentedand fully implemented in 1994.

This reform attempts to reassert the central pafenacrecontrol by withdrawing revenue that had

been substantially decentralized to the accounts of local governments in the early reform (Zhao and
Zhang, 1999)By dividing taxes into central, local and shared ones collected by central or local fiscal
agencies, the tasharing system clearly specifies fiscal responsibilities of central and provincial
governments and replaces tinaditional bargaining in determining centrpfovincial revenuesharing

rates. However, the impacft this new fiscal system istill regionally unevenFirst, the taxsharing

system did not change the resource distributibich was still determined largely by the current assets

the provinces occupied. Local governments are stimulated to enlarge as much as possible their assets
and resource possession, so as to enlarge their power in the allocation and distribution of central
resources.Backward regions tended to use their administrative powers, which were dramatically
heightenedy the fiscal decentralization, to protect theimowterests through blockading interregional
trade and hoarding locatsourcesand productsThis hasled toregionalism and market segmentation
thatpreventspillover effects

Second, the inlandegions usuall\accommodatednore centrally affiliated derprises than the coastal
region The revenueeneratecby these enterprises was required to be submitted to the cEoter.
example, Yunnan and Guizhou that speci&lin cigarettes and liquonad to remit huge taxed
generated from these products to teater.Thus, the inlangrovincesgain dispoportionally less than

the coastaprovinces from the decentralization reforms.

Third, fiscal decentralization caused sharply uneven fiscal burdens in regiordiffeithnt economic
structures(Zhang, 2006). fie coastahreas, which arendowed with a broader nagricultural tax
base do not need to rely heavily on existing or new enterprises to finance public goods proMigson
helps creae a healthy investmenenvironmentfor economic developmenfia helpng hand). In
contrast, the inland regions with agriculture as the major economic activity have little resources left for
public investment after paying thmureaucracyexpensesThey have to extract more levies on their
industrial enterprisedbecause ofower tax collection cost on firms relative to agricultural taxes on
householdsTherefore the implicithdustrialtax rate tends to be higher in these regions, which would
discourage potential investment and drive away exigimgrprisegfia grabbing hadd). As a result, a
viciouscycle of insufficientrevenue, heavier fiscal burden and worse investment envirormoeumtred
hampering thgrowth of nontagricultural sectoin the inland regions

Finally, political recentralization since the ®Ba 1990s einforced the effect of the fiscal
decentralizationon regional inequality(Zhang, 2007).0One of the inportant changes in political
recentralization was to introduce a performabesed cadre promotion system, which gave rise to a
fipolitical championship governing locabfficials. Local governments were motivated to favor capital
constructiorand compete for investmelad growth.Despite equiterapid economic growth in general,
regional inequality may have beemacerbate due to thefact thateconomicdly prosperouscoastal
regionscanattract morecapitalfrom foreign and domestic sources.

13



In brief fiscal reforms since the late 1970s offered considerable fiscal autonomy and incentives to local
governments to develop their economi¢towever, fiscal deentralization wouldsystematically
enlarge regional inequalitfgachtime the central government decentralized economic power to give
local levelsmore authority, the coastal areas have invariably performed effariently than the inland
regions by virtie of their favorable local conditions and comparative advantages.

4.3 Marketization

Marketizationis alsoan important source of regional inequality.is generallyaccepted that market
reforms in China havecontributel to the rapid economic growth, Hrough improving economic
incentives,optimizing resource allocation and removing impediments to private sector development
(Chen and Feng, 200pQaurenceson and Chai, 2Q00®owever, as a result of state policy and local
conditions, regions differ greatly ownership transformation and markestitutions

Ownershiptransformation the development of nestate sectorsn particular,is central to Chinds
marketization which disproportionately benefited the coastal provincesmrreasonsFirst, sinage the
reforms, the nomstate secta especially town and village enterprises (TVES) in the 1980ssenue
1992 foreigninvested enterprises (FIEs) and privatgerpriseshavedominated the coastal regfon

As Table 2 shows, coastal provinces, espcihhngsu, Zhejiang, Guangdong, Fujian and Shandong,
have muchhigher proportion of output and labor absorption hgn-state enterprised.he nonstate
sectos are less regulated and more flexible in respondmghe market and state polic¥hey
performed more efficiently and therefore the coastal provinces grew more rapiir phenomenal
growth haded to the rise of the inlardoastalgapin China.

Second,while the inland provinces were dominated by resobased heavy industrgtateowned
enteprises SOEY, most of the SOEs in the coastal provinces were light induatdualttrack price
system wasntroduced in 1984 for SOEs, allowing them to go beyond the state plasystemand
trade their products in the market at prigasyingaround tle planned priceby 20 percentThe prices

of small consumption commodities wemetermine by the market, and the prices of some light
industrial products were adjusted according to market demand (Wen, 200&)dualtrack price
liberalization encourageidvestment and led to an abeaeerage rate of TFP growth in light industry
contributing tofastergrowth in the coastal areéRaiser, 1998).

In addition to faster ownership transformation and more diversified ownership struetunere
sophisticatednarket system has beestablishedn the coastategion. As Table 3 shows, tlo@astal
region has a better integrationddvelopecproduct markets, factor mgets,intermediary marketsand

a moreefficient legal systemMeanwhile, locabovernmentén the coastal regiotend tointervene less

in business decisiondn contrast, inland regions lagged behind in developing these key market
institutions which in turnincreased transacticcostsof enterprisesand affectsregionalattractiveness

to draw ininvestmentsThey therefore experienced slower economiangno further enlarging the gap

" The classification of ownershigtructure in China igxtremelycomplicated, and traditionally includes three
ownershipcategoriesfistateownede nt er pri ses o {oN@Egd) ,e nit ®0c Iplradadsiediede ( COEs)
The nonstatesectorrefers to enterprises other than SOE@Esinclude urban COEs and rural COE®wnship
and villagesenterprises TVEs). Th e fi ot h e risclidescferdigenyastedy enterprises (FIEs), limited
liability corporations(LLCs), shareholding corporatiofSHCs), shreholding enterprises (SHES), jointly owned
enterprisesJOES), and private/individual enterprises (PEge Wei (2004) for details.
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from their coastal counterpart.

In brief, marketization reforms defined a climate that promoted the remarkable development of the
nonstate sectarand markeinstitutionsin the coastal areas. Tidand regionshave hadlifficulty in
reforming the SOEs ardkvelopingnonstate sectordfRegions exhibits varied trajectories@fnership
transformation and market fosteringhich haveenlargedheinland-coastaincome inequality

Table 2: Development of non-state sector by regions

Share of non-SOEs in total industrial production Share of non-SOEs in total staff and worker
1978 1985 1992 2000 1978 1985 1992 2000
Coastal 23.88 35.73 50.78 79.42 23.75 27.52 27.64 34.42
Beijing 9.99 18.14 33.29 71.57 17.38 19.42 22.05 34.82
Tianjin 19.26 27.90 50.68 81.87 22.59 25.76 27.64 37.14
Hebei 23.60 46.29 55.20 67.62 16.91 23.58 23.34 23.65
Liaoning 15.28 25.75 29.32 68.79 24.31 34.71 34.00 30.32
Shanghai 8.30 22.01 42.81 82.56 20.46 22.17 22.42 41.05
Jiangsu 38.54 58.88 71.77 87.30 37.00 40.08 37.76 38.89
Zhejiang 38.66 62.83 73.59 91.85 41.47 43.57 39.36 47.76
Fujian 25.80 41.25 65.68 91.56 27.80 30.18 34.46 47.55
Shandong 32.37 41.85 58.23 80.22 24.77 29.22 27.91 31.39
Guangdong 36.18 44.19 65.44 74.95 28.47 31.99 34.77 44.14
Guangxi 21.15 22.22 34.37 78.16 16.03 19.75 17.07 20.49
Hainan 17.43 17.47 28.93 76.57 7.79 9.84 10.92 15.86
Inland 18.73 24.93 32.60 60.49 16.03 21.54 21.02 22.03

Shanxi 21.94 31.50 47.93 67.88 15.27 22.70 22.59 25.27
I. Mongolia 20.86 19.53 24.59 79.57 19.51 24.66 23.07 25.24
Jilin 21.09 25.46 30.23 57.71 23.05 32.28 29.96 25.12
Heilongjiang 16.88 20.35 19.77 41.51 20.29 30.63 27.24 26.59
Anhui 20.11 33.52 47.99 69.02 26.10 31.91 31.35 34.50
Jiangxi 21.83 29.48 40.73 61.27 17.35 23.48 21.16 20.51
Henan 25.96 34.24 51.32 71.44 17.62 23.44 23.46 36.63
Hubei 22.67 31.27 37.36 64.73 18.76 25.70 23.97 23.26
Hunan 25.01 30.56 40.97 59.48 22.46 25.76 22.74 18.24
Sichuan 15.94 28.47 43.32 77.62 15.98 26.03 31.16 28.41
Guizhou 18.81 20.61 24.16 62.64 19.59 19.88 17.89 21.30
Yunnan 15.28 19.92 23.84 57.25 11.75 15.43 15.50 19.30
Tibet 23.41 34.34 36.61 48.11 6.29 8.51 7.09 7.82
Shaanxi 15.78 24.15 33.95 48.14 13.62 19.58 17.47 19.23
Gansu 6.27 11.76 24.32 57.26 9.47 13.12 18.77 17.84
Qinghai 17.32 18.85 16.68 25.26 10.97 15.67 15.89 13.01
Ningxia 17.18 19.09 21.36 64.36 12.22 16.20 16.34 20.06
Xinjiang 10.88 15.67 21.65 75.60 8.29 12.73 12.70 14.21

Note: The non-state sector refers to enterprises other than SOEs, namely COEs and fothera The fothero category
includes foreign-invested enterprises (FIEs), limited liability corporations (LLCs), shareholding corporations (SHCs),
shareholding enterprises (SHES), jointly owned enterprises (JOES), and private enterprise (PES).
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Source: Authorsé calculations based on NBS (2005) .

Table 3: Regional marketization level indexes

Index 1999 2000 Change

1. Development of non-state-owned enterprises
Coastal 6.91 7.58 0.67
Inland 3.70 4.13 0.43
2. Reduction of government intervention
Coastal 7.08 7.11 0.03
Inland 5.56 5.44 -0.12
3. Development of product market
Coastal 7.94 8.16 0.22
Inland 6.93 7.14 0.21
4. Development of factor market
Coastal 5.41 5.66 0.25
Inland 2.30 2.44 0.14
5. Development of intermediaries and efficiency improvement of legal system
Coastal 6.13 6.43 0.30
Inland 4.41 4.63 0.22

Note: A description of the approach to the construction of these indexes is provided in the NERI (2001) report.

Source: Wen (2007).
5. Empirical evidence
5.1 Resultsfrom time-seriesanalysis

Following Kanbur and Zhang (2004yve first use long run timseries to test the effeat$ three policy
variableson the inlanecoastal inequalityTo havesufficient numbers of observationsuo sample
covershoth prereform and refornperiod from1952to 2004 All data are derived frol@omprehensive
Statistical Data and Materials on 55 Yeanf New ChingNBS, 2009. A log-linear regression model
is specifiedas follows:

Eq.@) ICGAP, = ¢ + UGLOBAL,; + BDECEN.; + )0MARKET ., +

where IGGAP is inland-coastal inequalityGLOBAL, DECEN and MARKET denoterespectively
globalization, decentralization and marketization, Bigithe error term.

The dependent vable, ICGAP, isthe calculatedinlandcoastal Theil indexs based orper capita
GDP, asdescribedn Section 3We do not use the Theil indexes basegpenworkerGDP because our
dataset for the preeform period comprise only 22 provinces due to incompetploymentdata.As

for explanatory variables, GLOBAL is measuredyy ratio of trade (imports plus exports) to GDP
DECEN ismeasuredy the share of local government expenditure in total government expehditure
As emphasized by Zhang and Zou (1998) and Zhang (1999)elhtve size of local revenue

8 Although some other measures are also used as a proxy for GLOBAL or DiEGEiterature, they are not
long enoughdr our timeseries analysis.
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collection is not a good indicator of Chisdiscal decentralizatidnAlthough marketization may be a
compositeof a numberof indicators, there are no data on these indicaiees such a long time span
exceptfor ownership transforman. Giventhe factthat ownershigransformatioris the major element
of Chinads marketization, it can be served as appropriateindicator for MARKET. Ownership
transformatiorcan be measured manyways,including output and employmerwe usethe shae of
nonstate enterprises industrialproduction (NSOPR) as our majomeasureof MARKET. Thenwe
check the robustness tie results to the use ainotheravailableproxy for MARKET, namelythe
share of norstate enterprises in total staff and work@&NSOEST).

Our hypothesis is that policiewith respect toglobalization, deentralization and marketization
intensify the inland-coastal inequalityTherefore we expedsLOBAL, DECEN and MARKET have

positive coefficients.All variables are in logarithmsOneyear lagged values of thexplanatory
variables are used in the regression to reduce potential endogeneity problems, because it is impossible
to find appropriatenstruments covering the entire 198Q04 period under consideiat (Kanbur and
Zhang,2004).

Before we discuss the regression results, it is useful to look at the simple bivariate relationships
between inlangtoastalinequality and each of the policy variableBable 4 presents the correlations
matrix. First, for boththe entire periodandthe reform periodall three policy variableare positively
correlatedwith inland-coastainequalityat the 1% significance leveélhe correlations are rather strong
especially for the reform periodsecond, for the prereform period, GLOBAL is negatiely but
insignificantly correlatedwith ICGAP. This is not surprising because China is almost an isolated
economy before the reforrMARKET (NSOEPR is negatively correlated with ICGABut only
marginally significant Third, the correlation coefficientdncrease greatlyin magnitude and in
statisticalsignificance from the preeform period to the reform peripduggeshg that these policy
variables are moreelevantfor the reform period in intensifying the inlarmbastalincomegap. From

an empirical pespective, astructuralbreak may exist in distinguishindjfferent patternsbetweenthe
pre-reform period and the reform period.

Table 4: correlation matrix

1952-2004 Pre-reform period: 1952-1977 Reform period: 1978-2004
ICGAP  GLOBAL DECEN ICGAP  GLOBAL DECEN ICGAP  GLOBAL DECEN

GLOBAL 0.687 -0.301 0.849
[0.000] [0.136] [0.000]

DECEN 0.832 0.737 0632  -0.196 0.762 0.873
[0.000]  [0.000] [0.001]  [0.337] [0.000]  [0.000]

MARKET 0.417 0.821 0.324  -0.380 0615  -0.730  0.872 0.951 0.927

(NSOEPR)  [0.002]  [0.000] [0.018]  [0.055]  [0.001]  [0.000]  [0.000]  [0.000]  [0.000]

Note: All variables are in logarithms. Figures in square brackets are p-values.

Fig. 5 showsghe scatter plots between three policy variables and IC@DI®Bgs) togetter with both
linear regression line and kernel f&ll the plotsdisplay a clear andpositive relationshipbetween
ICGDP and its possiblpolicy determinantsTherefore any or all of them have the femtial to explain

® In China, local collected revenues generally were not spent locally, so they did not reflect local fiscal autonomy.
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the income gapbetweeninland and castal regions.These relationships are confirmed

econometric regressions reported in Table 5.

ICGAP

Figure 5: Linear fit and kernel fit between ICGAP and its determinants
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As is well known, the timaeries regressions are confronted with a number of economifidalties,

such asautocorrelationstructural breakandnonstationaryvariables.If there isautocorrelationn the

data, the OLS estimates will still be unbiased, but the standard errors will be wrong, leading to
improper inferencedVe use the DurbiWatson test to detect autocorrelation in our modelsjfahds

is the case, we use the Prelinsten estimator to obtain the corrstandarderrors.

If there arestructuralbreaks in the datgenerating process, the estimated parameters are not stable
across various subsamples of the d&tareover, the prence ofstructuralbreaks can bias the test
results toward a nerejection of the unit roptand thereforalistort the standard tests of cointegration
(Gregory and Hansen, 1996)/hile some statistical procedures can be used todadahe possible
structural breaks®, researchers often a priori expecstaucturalbreak from atheoreticalfoundation
such as a war, a reginssvitchingor an oil shockWithin the Chinés context, there may be a break
point at the beginning of theconomicreforms in the e 1970s (Li, 2000; Kanbur and Zhang, 2004).
As Table 5 showsthe Chow testindicae a significantbreak in 1978. In such circumstancee
introducea period dummyD, to Eq.(4), yielding:

Eq.() ICGAR = ¢ + aD + (( + (D)X, + §

whereD = 1 forthe reform period 1978004, and D = 0 otherwis¥, is a vector comprisinGLOBAL,
DECEN and MARKET, andi is their coefficients to estimat€he results on Eq.(5) are reported in
columns (2) and (4) in Table 5.

10 see, for example, Andrew (1993) and Hansen (2000).
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Finally, if our series are nestationarya cointegratiomelationshipshould existo ensure the presence
of long run relationship between the levels of the variables. Othemgigessions can be spurious and
economically meaningless because of the common trends shared by the vahialfies.carry out the
ADF unit root tests on all our variables to determine their order of integré&t®mable 6 shows, all
variablesare first difference stationary and therefarentain a unit rootA long run relationship
between ICGAP and policy variabl@sll exist only if they are cointegratetVe adopt two tests for
cointegration: one is residubhsedKPSS test and the other is Johansen cointegration Tast.
evidence from both tests favors the hypothesis of cointegration, as shtiverbiottom ofTable 5.

As Table 5 shows, uling the prereform period19521977 DECEN have a positive and highly
significant effect on ICGARyhile GLOBAL only have a marginally significant effect at the 10% level.
MARKET even exhibits anegativecoefficient though iis statisticallyinsignificant. However for the
reform period 1978004, the signs of GLOBAL, DECEN and MARKET guesitiveand statistically
significant, which is consistent with odheoreticalarguments.Therefore, more openness, greater
decentralizationand stronger marketizati@endto intensify the income inequality between inland and
coastal regions postreform China

Table 5: Time-series estimations

Dependent variable: ICGAP

(1) (@) 3 4
Prais-Winsten Prais-Winsten Prais-Winsten Prais-Winsten
1952-2004 1952-1977 1978-2004 1952-2004 1952-1977 1978-2004
GLOBAL, 0.404* 0.352 0.344* 0.385* 0.453 0.290%**
(1.97) (1.42) (2.47) (1.94) (1.57) (2.90)
DECEN 4 0.825%** 0.933** 0.170* 0.922%* 1.017%+* 0.242*
(2.79) (2.66) 1.74) (4.03) (4.09) (1.83)
NSOEPR 1 -0.082 -0.054 0.257*
(-0.50) (-0.28) (1.65)
NSOEST, -0.013 -0.012 0.549*
(-0.12) (-0.10) (1.79)
constant -2.261%** -2.288%** -2.309%** -2.165%** -1.884*** -1.904**
(-3.83) (-3.74) (-3.85) (-3.76) (-2.29) (-2.31)
Observations 52 52 52 52
Adj. R? 0.5411 0.5254 0.5529 0.5183
Chow test 6.103*** 3.033%**
[0.001] [0.001]
D-W original 0.329 0.604 0.191 0.316
D-W transformed 1.534 1.584 1.533 1.543
KPSS test 0.240%** 0.167*** 0.203%*** 0.137***
Johansen test 55.989** 55.518** 22.508** 10.739**
[0.033] [0.037] [0.024] [0.025]

Note: All the variables are in logarithms. Figures in parentheses are t-statistics. Figures in square brackets are
p-values of the corresponding tests. The null hypothesis of the Chow breakpoint test is that there is no structural break
in 1978. The KPSS cointegration test has cointegration as the null hypothesis, and the critical values to reject the null
are respectively 0.739, 0.463 and 0.347 at the 10%, 5% and 1% significance level. Figures in the Johansen
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cointegration test are trace statistics. ***, ** and * denote significance at the 1%, 5% and 10% level, respectively.

Table 6: Unit-root tests

Variables Model ADF-statistic Lag length

ADF tests in the levels

ICGAP constant -1.078 [0.718] 1
GLOBAL constant and trend -1.876 [0.652] 1
DECEN constant and trend -2.830[0.193] 0
MARKET(NSOEPR) constant and trend -2.787 [0.209] 0
MARKET(NSOEST) none -2.910 [0.094] 1
ADF tests in first differences
ICGAP constant no trend -10.685 [0.000] 0
GLOBAL none -4.733 [0.000] 0
DECEN none -7.501 [0.000] 0
MARKET(NSOEPR) constant and trend -7.472[0.000] 0
MARKET(NSOEST) none -4.055 [0.000] 0

Note: All variables are in logarithms. Figures in square brackets are p-values. The Dolado, Jenkinson and
Sosvilla-Rivero (1990) procedure is used for choosing the appropriate model. Lag length is determined according to
the Schwarz Information criteria (SIC).

5.2 Results from panel data analysis

Compared with the above tirseries analysighe analysis based @rovincial panel data possesses
three advantagesirst, the use of panel data not only expands the sample size significantly, but also
increases our choices for alternative measures of the variabtefor additional controls suclas
spillover effects.Second,the panel data approaatan overcome the omitted variables bias by
controling for time-invariant provincespecific fixed effectssuch as geographyhis is particularly
important because geographic factors, in addition t@&ips| play a fundamental role in determining
incomedifferencesacross regions, as argued earlier in Sectido &he extent that geography has been
intertwinedwith policies, the fixed effecéstimatormay be more appropriate than the random effect
modef. In addition, we can also includeime-specific fixed effects that do not change across
provinces, such as a period dummy to control the collective shocks nothces Finally, the panel
data approach provides more flexibility to deal with the eededy problem with instrumental
variable techniqueflV). For instancewe can use GMM approach torrectendogeneitybias with
lagged regressoexting as instruments for the firdifferenced variables.

Inspired byFu (2004), we adopt a gap modeligihcan be specified as the following lbgear panel
data form:

Eq.6) ICGAP, = ¢ + USLOBAL; + bDECEN; + o0MARKET ; + d; + (4

where i and t denote province agdar respectivelyd; is the provincespecific effects representing
geography and othdactorsthat are constant over timé-or every variable in Eq.(6), wase two
measuresglternatively The variables in our estimations are defined as follows:

1 However, with panel data, we can also directly intimel variables of geography in the regressions by using
random effect or pooled estimations.
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ICGAP; is the ratio of theaveragencomeof coastal provinces to that of inland proviricevhen
the income is measured by per capita GDP, ICGARenoted bycgappg, and wherthe income

is measured by per worker GDP, ICGAPR denoted bycgappw.

GLOBAL; is the ratio of theaverageopenness in coastal provinces to that in inland previnc
whenthe opennesgs measured by foreign tradelume (imports plus expor)s GLOBAL; is
denoted byrade;, andwhenthe opennesis measured b¥DI, GLOBAL; is denoted bydi;.
DECEN; is the ratio of thewveragelegree of fiscal decentralizatioh coastaprovincesto that of
inland provincei; when fiscal decentralizatioiis measured by the ratio of provincial budgetary
spending to centrabudgetary spending DECEN; is denoted bydecer, and when fiscal
decentralization is measured the raio of provincialper capita budgetary spending to central per
capitabudgetaryspendingDECEN, is denoted bylecenpg.

MARKET; is the ratio of average development of rstate sector in coastpfovincesto that in
inland provincd; whenthe developmeat of nonstate sectois measured by the share of nstate
enterprises ifndustrialproduction MARKET; is denoted bysoepg, andwhenthe development
of nonstate sectois measured byhe share of nostate enterprises in total staff and workers,
MARKET; is denoted byisoest.

All data areobtainedfrom Comprehensive Statistical Data and Materials on 55 Years of New China
(NBS, 2005. The estimations are based on annual data from 18783004 for 18 inland provinces,

with two exceptionsln theearly years of the reforms, FDI inflow in China was highly concentrated in
several provinces such as Guangdong and Fujian. There are actually no data for most provinces until
the mid1980s Therefore, our data didi; only cover the period 1982004. Dataon nsoepy contain

the period 1978003 becausethe NBS do not provide the statistical data on the gross value of
industrial output by provincsince 2004

As argued earlier, while geograplsythe exogenouactor indetermning income differences auss
regions, policy variables are assumed toenelogenousundamental determinant$Ve apply the
Wu-Hausman procedure to test for such endogenkityp-years lagged values of regressors and other
exogenous variables are used as instrument variablesddfjeneity is present, we apply an IV fixed
effects model for estimatiofiV -FE); otherwise, we use normal fixed effects mog#dt). According to

our hypothesis, the individual effects which geography is a major part should beretatedwith
other regresors, namely policy variableBherefore, the fixed effects modelgseferredto the random
effects modein this paperthoughin some cases this hypothesis has not Iséaisticallysupported by
the Hausman testBor comparisonye alsopresent theeasults usinghe GMM method.

Table 7 reports the estimation results witbgappg as the dependentariable’?. Becausethe
Wu-Hausman tests indicate significant endogenieétiyveencgappg and policy variables in all cases,
the IV-FE estimabr is prefered. As expected, |athree policy variables enter the regression positively
and highly significant at the 1% levealegardless of thdifferent proxies for themSince we have
controlled for the endogeneissociatedvith them, the results suggest thatlipies with respect to
globalization, decentralization andarketizationhave causal and positive impacin inlandcoastal
income gapFor examplethe results ircolumn (1) of Table 7 indicat¢hata one percent increase in

12 Due to the largaifferencein terms of time period betweddi; and the other variables, we do not report the
results from the specification wifdi;. The results are essentially similar aaglailableuponrequest
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the averagetrade volume in coastal provinces relative to that in inland regions would increase the
income gap by about 0.8%ercent.Similarly, a one percent increase in the decentralization gap and in
the marketization gap would increase the income gap between caagtabland rgions by about
0.077ard 0.136percent, respectivelyn addition, the (unreported) estimates for the provspecific
effects are all significant at the 5%vel at least, suggesting that geographic facais® matter in
explaining regional income gapinally, the GMM results tell an almost identicstbry, except thahe
estimatectoefficients losehe significance in a few cases.

When another measure of income gEgappv, is used as the dependent variable, we obtain very
similar resultsasreported in Table 8Moreover, thecoefficientestimats on all three policy variables
appear to be greater in magnitude tktagir counterpartgh Table 7.For example, from column (1) in
Table 8, the coefficient of openness gap on income gap is 0.119mpared to previous estimate
(0.099 in Table 7 The same holds true for tlstimates othe other two policy variableZhis result
suggests that policies may exert a stronger and more direct influenceiolaidecoastal inequality in
terms of per caph worker. Such strongerinfluence seems to beeutralizel in some extent by
employmentand demographic factors so that the actual effe€tthe policies on inlandoastal
inequality in terms of per capita GOd@comewneaker.

Table 7: Panel data estimations of Eq.(6)

Dependent variable: icgappcit

1) @ (©)] 4 ®) (6) ™ ®)

IV-FE IV-FE IV-FE IV-FE GMM GMM GMM GMM
tradey 0.094** 0.090*** 0.139%** 0.141%* 0.093*** 0.095*** 0.168** 0.181%**

(4.64) (4.47) (6.70) (6.70) (3.05) (3.03) (4.56) (6.54)
deceny 0.077*** 0.190%*** 0.054 0.243%*

(2.78) (10.43) (1.21) (4.41)
decenpci 0.062** 0.179*** 0.035 0.237***

(2.36) (9.85) (0.90) (4.96)

nsoepri 0.136*** 0.146*** 0.203*** 0.209***

(6.07) (6.76) (6.98) (5.02)
nsoesti 0.266*** 0.255%+* 0.326** 0.163

(3.90) (3.64) (2.27) (1.06)

F test FE 112.65*** 95.08*** 94.31*** 95.47%**

[0.000] [0.000] [0.000] [0.000]
Wu-Hausman 6.15%** 5.81*** 9.00*** 7.74%**

[0.000] [0.001] [0.000] [0.000]
Hansen test [1.000] [1.000] [1.000] [1.000]
AR(2) [0.345] [0.315] [0.927] [0.865]
Observations 426 426 443 443 462 462 479 479
Provinces 18 18 18 18 18 18 18 18

Note: All the variables are in logarithms. Figures in parentheses are heteroskedasticity-consistent t-statistics. Figures
in square brackets are p-values of the corresponding tests. ***, ** and * denote significance at the 1%, 5% and 10%
level, respectively.
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Table 8: Panel data estimations of Eq.(6)

Dependent variable: icgappwi

1) @ 3 O] ®) (6) M (8

IV-FE IV-FE IV-FE IV-FE GMM GMM GMM GMM
tradey 0.119%** 0.119%** 0.204%*** 0.210%** 0.163**  0.146**  0.262***  0.254**

(4.95) (4.98) (8.14) (8.30) (4.70) (3.27) (4.56) (5.42)
decen; 0.137*** 0.326** 0.072 0.369***

(3.86) (14.53) (1.53) (5.81)
decenpci 0.128*** 0.316%** 0.093 0.363***

(3.78) (14.09) (1.68) (5.56)

nsoepri 0.214%** 0.221%** 0.292**  0.286***

(7.15) (7.63) (6.96) (4.70)
nsoest; 0.269*** 0.316%** 0.468** 0.223

(3.23) (2.92) (2.77) (1.19)

F test FE 120.47***  107.35*** 94.60*** 110.48***

[0.000] [0.000] [0.000] [0.000]
Wu-Hausman ~ 13.07*** 12.83** 10.72%+* 9.63***

[0.000] [0.000] [0.000] [0.000]
Hansen test [1.000] [1.000] [1.000] [1.000]
AR(2) [0.439] [0.456] [0.641] [0.964]
Observations 426 426 443 443 462 462 479 479
Provinces 18 18 18 18 18 18 18 18

Note: All the variables are in logarithms. Figures in parentheses are heteroskedasticity-consistent t-statistics. Figures
in square brackets are p-values of the corresponding tests. ***, ** and * denote significance at the 1%, 5% and 10%
level, respectively.

Recent studieemphasizedhe role of the spillover effectsom coastalto inland regions in China
(Ying, 2000; Brun et al., 2002; Fu, 2004hdeed, in the early stage of economic nef®, the central
governmenthas encouraged some regionsiget rich firsb and emphasizé coastal development,
expecting that thgrowth centers in thecoastalregion would produce diffusion to the interior and
ultimately stimulate the prosperity of théhale country (NCDR, 1994However,it is agreedhat the
spillover effects are insufficient or limited, if not negligibMoreover, the spillover effects from the
growth centers to inland areas diminish as distance incrédses. t is helpfulto checkthe robustness
of our empirical results bgontrollingthe spillovereffects

In addition, there may have been some unobservable shocks over time that are common to all the
provinces such asational mobilization for economiacceleratiorin the 1990swhich also have an
influenceon theincomegapbetweerinland and coastal regioné/e furtherincludea period dummyn

our estimationsConsequently,ie estimation equation can beengoressed as follows:

Eq.(7) ICGAP; = ¢ +UGLOBAL + bDECEN, + 90MARKET; + tdiffusion, + dd9100+ ¢ + ; U

where diffusion; is the spillover effects, and9100 is the period dummy which isqual tol for
19912000 and 0 otherwiseWe follow Fu (2004, pp.157) to construct the spillover effects variable as
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follows™:

Eq.(8) diffusion; = % (X;/d;)

wherej is the share of exports of coastal province j in total exports of all the coastal proxjnises,
the export growth rate ofoastalprovince j, andd; is the geographicaldistance between inland
provincei and coastal province j measured by the distance between their capitaMegiespect the
coefficienton diffusiony is negative since the spillover effects may help ctheeegional inequality.

Table 9 report results for the income gap measuredchgppc;. For brevity, we do not report the
GMM results.In columns (1X4) only policyvariablesanddiffusion; are included. In columns (§8),
d9100 is further added in the estimatioifiree results are worth highlightingirst, the coefficient
edimates onthree policy variables are little changed relative to the previous estimates in Thble 7
They remain positive and highly significant at the 1% le8etond,as expectediffusion; enters he
regressiomegatively andgignificantly. In particular, the magnitude of itsoefficiens turns to be rather
modest. For example, look at column (5), a one percent increapélaver effects would only reduce
the income gap by about 0.012 percditterefore the equalizingeffectsof the spillovers apgarto be
insufficient to offset theexaggeratingeffect of government policiesn regional inequality These
resuls are consistent witlthosereported byprevious studie¢Brun et al., 2002; Fu, 2004 hird, the
coefficients ord9100are positive and gnificantly at the 1% level, indicating that the 1990s witnessed
a higher regional inequality.

Finally, we evaluate the sensibility of thhesults to the use adgappw; as proxy forincomegap(Table

10). All variables perform as expecteth comparise with their counterparts inTable 9, the
coefficientson three policy variables become larger, again confirming that policies have a stronger
impact on per worker GDP gap than per capita GDP gap across reglmanagnitude of the
coefficients ordiffusiory is little changed, while coefficients @®100turn to be slightly smaller.

Table 9: Panel data estimations of Eq.(7)

Dependent variable: icgappcit

@ @ ® (©) ®) (6) @) ®)

IV-FE IV-FE IV-FE IV-FE IV-FE IV-FE IV-FE IV-FE
trade 0.005%*  0.091%*  0.140%*  0.142%*  0.069**  0.063**  0.139%*  0.139%*
(4.71) (4.53) (6.91) (6.92) (3.68) (3.41) (7.00) (6.92)
decen; 0.087*+ 0.195%+ -0.026 0.117%*
(3.12) (10.72) (-1.09) (5.72)
decenpc 0.072%+ 0.184%+ -0.038* 0.101%**
(2.69) (10.16) (-1.65) (5.06)

13 There can belifferentmeasures for the spillover effects according to the undertyiechanismsFor instance
Brun et al. (2002) argue that the spillover effects can result from three exiesnalgmand side externalities
(through increasing demand for products of the inland regions), trade externalities (through reducing transaction
cost and enhancing domestic trade), and supply side externalities (through diffusion of technological knowledge
and managerial skills'he supply spillovers will prevail in the long run, which carchanneledy interregional
trade and FDIHowever, due to shorter time period associated with FDI data, we rely on exports data to construct
our variable of spilloves.
14 Only two exceptions arise: the first is in column (5) where the coefficiedeoen is negative but insignificant,
and the second is in column (6) where the coefficierdearenpg is negative and marginally significant.
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nsoepr; 0.124*** 0.134*** 0.158*** 0.164***
(5.55) (6.24) (7.57) (8.14)
nsoest; 0.219*** 0.207*** 0.172** 0.161**
(3.23) (2.98) (2.50) (2.29)
diffusion; -0.022*** -0.022%** -0.026*** -0.027*** -0.012* -0.011* -0.016** -0.015**
(-3.28) (-3.21) (-3.66) (-3.61) (-1.80) (-1.76) (-2.22) (-2.09)
d9100 0.073*** 0.073*** 0.074*** 0.080***
(6.29) (6.38) (5.56) (6.11)
F test FE 112.20*** 95.29%** 95.68*** 98.36*** 133.03***  101.71*** 107.77***  98.36***
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Wu-Hausman 6.45%** 6.07*** 8.42%** 7.39%** 2.48* 2.44* 3.10** 2.34*
[0.000] [0.000] [0.000] [0.000] [0.060] [0.064] [0.027] [0.073]
Observations 422 422 439 439 422 422 439 439
Provinces 18 18 18 18 18 18 18 18

Note: All the variables are in logarithms. Figures in parentheses are heteroskedasticity-consistent t-statistics. Figures
in square brackets are p-values of the corresponding tests. ***, ** and * denote significance at the 1%, 5% and 10%
levels, respectively.

Table 10: Panel data estimations of Eq.(7)

Dependent variable: icgappwi

@ @ ®) 4 ©®) (6) @) ®)
IV-FE IV-FE IV-FE IV-FE IV-FE IV-FE IV-FE IV-FE
tradey 0.119%** 0.119%** 0.205%** 0.211%** 0.101**  0.100***  0.204***  0.208***
(5.04) (5.06) (8.40) (8.56) (4.43) (4.39) (8.46) (8.55)
deceny 0.145%* 0.330%** 0.066** 0.267***
(4.09) (14.94) (2.11) (10.26)
decenpci 0.136*** 0.321*** 0.059* 0.249***
(3.99) (14.51) (1.95) 9.73)
nsoepr; 0.203*** 0.210*** 0.227*** 0.231***
(6.86) (7.36) (8.38) (8.77)
nsoesti 0.212* 0.193** 0.174* 0.153*
(2.54) (2.24) (2.03) (1.76)
diffusion; -0.022***  -0.022***  -0.030***  -0.030*** -0.015* -0.014* -0.021** -0.020**
(-2.74) (-2.68) (-3.43) (-3.38) (-1.81) (-1.76) (-2.37) (-2.22)
d9100 0.050***  0.051**  0.061***  0.069***
(3.27) (3.31) (3.40) (3.88)
F test FE 119.25%*  107.39*** 94.50%** 112.41%*  129.21**  108.58***  102.04***  100.25***
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001]
Wu-Hausman ~ 12.80*** 12.56** 10.32%+* 9.44%* 9.08*** 9.08*** 4.29%+* 3.31*
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.005] [0.020]
Observations 422 422 439 439 422 422 439 439
Provinces 18 18 18 18 18 18 18 18

Note: All the variables are in logarithms. Figures in parentheses are heteroskedasticity-consistent t-statistics. Figures
in square brackets are p-values of the corresponding tests. ***, ** and * denote significance at the 1%, 5% and 10%
levels, respectively.
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6. Conclusion

Growing inequalitybetwea inland and coastal regions in pestorm China has attracted considerable
scholarly attentionwhile there is voluminous literature dhe sources of the rising @guality,few of
them have captured the fundamental reasons within a systematical fram&isr paper aims at
filling this gap by empirically investigating thedeeprooted causes of the widening inlarobastal
inequalityin China during the reform period 192804.

We build onthe economic developmettheory by Rodrik et al. (2004) and moglit accordingto the
special context of the Chinese econoifiljree policy variables, namely globalizatiaiecentralization
and marketization, ar@rgued to be the fundamental forces responsible fowitheninginland-coastal
inequality. While these thre variables havstrongly influencedegional development in China, they
are eithemeglectedor studied in an indirect way in the existing literatié¢e directly estimate the
contributions of these three variables on the inlepastal income gap, usirgpth timeseries and
panel dataln the former case, the intezgion component of total Theil index is useithe dpendent
variable, while in the latter case, a gap model is appliedemparicalresults derived fromdth cases
provide strong evidende support of our argumentEven after controlling for endogeneity and fixed
effects (mainly geography), we find all three policy variables have causal and significantly positive
impacts on the inlandoastal income gaf-his finding turns to bejuite rolust tothe use oflifferent
estimation methods, alternative proxies farlicies and regional income, and the inclusion of other
controls.Furthermore, we find significaftut economicallysmall spillover effects fronthe coastal to
inland provincesWhile acknowledging the policgdeterminantswe find that geographic factors also
play a significant role in determining the inlandastal inequality.

As a large and diverse countryhi@ia always face the challenges ofquitableregional development
and naibnal economic integratiorindeed in recent years the central government has sudxtantial
efforts to control regional inequalitidany inland areas have been opened up for foreign investment,
and substantial resources and investment have been alldcatke interior.However,China is no
longer a planned country, and the control of the cegmaérnmenhas declinedRegional inequality

in China is not only determined by the geographmahditionsbut also bythe intricate interplay
among the statdocal government, domestic and foreign investors: resultsndicate the policies are
thus farinequalityexaggerating While geographical constraints are exogenaus impossibleto
overcome completely, more efforts should be made to improve regiemalopmenpolicies in China.

To effectively reduce the inlantbastal inequality, more attention should be paidhto policies on
facilitating nonstate sectors, promoting investment returns, and reforming regional planning
institutions in the inland @gons. t is also crucial to remove institutional barriers and create a more
flexible environment so as to enhance the spillover effesttseerthe inland and coastal regions.
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