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ABSTRACT

This essay investigates the contributions of dé#férfactors to regional economic
growth in China. A statistical analysis on a pravah panel data from 1978 to 2007
confirms the increasing regional inequality in Ghican be understood as different
patterns of regional economic growth, which are@#d by factors such as capital
and labour inputs, education and institutional alsles. We base our study on a
growth accounting model with a Cobb-Douglas productunction. We find that

there are significantly positive associations betwveducation and GDP per worker,
total factor productivity and wage. In particulagnior secondary schooling is most
important for China’s productivity and wage, espélgi for economic growth.

University and above only improves the economic wgng suggesting that

government should pay more for the university domava than individuals. The effect
of education on economic growth appears to be nstraimger after 1994 and mainly
occurs in the coastal region. Moreover, institulonariables, such as FDI and
openness affect positively, while inflation rateldnrth rate have negative effect. The
impact of semi-private and private units, fiscalpemditure on education and
industrialization on the three productivity proxiese mixed. We conclude that
investing in human capital with further market mefiowill be an effective policy to

promote economic growth as well as a remedy taeaming regional inequality.

JEL codes: 128, 043, J31

Keywords: Education, Economic Growth, Regional bredy, Reform



|. Introduction

Economic reform in China has resulted in unprecesteaconomic growth since 1978.
In the early years of new millennium, however, Ghiound itself with one of the
highest degrees of regional inequality in the wantdl over its history (Yang 2002;
Kanbur and Zhang 2005; Fleisher et al 2009). Cleinpeevinces show quite different
growth paths with wide regional disparities in gtbwates. The coastal region has
experienced higher growth rates than the north@astjor and far west, which has
enlarged productivity and wage disparity betweenrtbh and poor regiorfsin 1978,
the first year of our study, the real GDP per workthe coastal region was 2,964
Yuar?, which was only 56% of the industrial northeast aery close to the interior
and far west regions. Thereafter, the coastal negrows much faster than the others
so that by the last year of our study, 2007, itsPGier worker has increased about 14
fold over the previous thirty years (42,342 Yuaverage growth rate 9.6% per year),
which was 5% higher than the old champion - thetheast and double the two
laggard regions- the interior and far west (seeifeda).

For workers in the four regions, the average resjes are not much different
until the major reform following Deng Xiaoping’s ¢8th Trip” in 1992. He
reaffirmed his belief in policies that encouragdun@se citizens to follow the profit
motive in the quest of personal wealth. This thparted the conservative force that
tried to stop market oriented reform following thenanmen Square events of 1989.
By doing so, it speeded the pace of transition rimagket system.

Although urban economic reform began in the pefi®83-85, the Chinese
economy was still largely operating under the dhping system before 1992, with
the share of state-owned enterprises (SOEs) adgoguiar more than half of gross
industrial output. After Deng's visit to south Chjrthe country moved much more

quickly towards an open, market economy. In theoplet992 to 1994, the share of

1 We follow Fleisher et al (2009) and previous reskdo define the four regions in this study: cahst
(Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhaja Fujian, Shandong, and Guangdong-Hainan);
northeast (Heilongjiang, Jilin, Liaoning), interigShanxi, Anhui, Jiangxi, Henan, Hubei, Hunan,
Guangxi, Sichuan-Chongging, Guizhou, Yunnan, Invlengolia and Shaanxi) and far west (Gansu,
Qinghai, Ningxia and Xinjiang). We have excludeddti due to lack of data, combined Chongging
with Sichuan and Hainan with Guangdong to ensursistency over the entire period of 1978-2007.
The division of the four regions is based on regeaegarding the major economic and geographical
clusters in economic growth and development in &h8ee geographic graph of regions in Appendix.
2 All numbers are based on 1995 RMB Yuan.

% In the spring of 1992, Deng Xiaoping visited Cahsegion of China (Guangdong and Shanghai). He
made various speeches to stress the importanaobmic construction in China, and criticized those
who were against further economic and opennessmefdrhe main idea was “To Get Rich Is
Glorious”.



SOEs in industrial output dropped 14 percentagatpdirom 48.1% to 34.1%), an
annual rate much faster than during the period 1®78992. The SOE share in
industrial output fell to 13% by 2003. The year 49harked the beginning of
withdrawal of government subsidies for loss-inaugriSOES, and this hardening of
budget constraints became much more earnest in ((gg¥eton et al., 2002). There
was also a shift toward fiscal federalism after 499at, through separating central
and local government taxation and relaxing tiesvben provincial and sub-provincial
treasuries and the centre, reinforced impositiomatd budget constraints on SOEs
(Ma and Norregaard, 1998; Su and Zhao, 2004; QrWaingast, 1997). Fiscal
reform made local governments responsible for sligoag sub-provincial- owned
state enterprises, thus providing strong incentieeghe local governments to shift
their expenditures to projects that would attra@l,Fparticularly infrastructure
projects (Cao et al., 1999). Despite the poterda@itribution of these reforms to
improved economic conditions, implementation wasnbymeans perfect (Ma and
Norregaard, 1998). Therefore, we account for thensification in the impact of
market reforms after 1994 in the specification wf empirical models.

It suggests a rigid labour market from the Mao ter¢he early 1990s, which
corresponds to the stable regional inequality eef®94. However, the reform in the
labour market combined with the wide regional digmes in growth rates, changes
the wage structure in China. In 2007, the averaggewin the coastal region was
about 14 percent higher than that in the north&ispercent higher than the interior
and 40 percent higher than the far west (Figure Hbhce, the economic miracle of
China in the last thirty years is mainly the colstgion’s miracle and mostly benefits
the workers there. For the laggard regions andr terkers, the economic

performance is much less impressive.



Figure la. Real GDP per worker (at 1995 price)
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Figure 1b. Real average wage per worker (at 1995 price)
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Data sources: Hseuh and Li (1999); various yeailisaCBtatistical Yearbook (NBS 2009);
National Bureau of Statistics (1999).



Moreover, a body of research has shown that taetbf productivity (TFP)
has played an important role in post-reform grovwth China (Chow 1993,
Borensztein and Ostry 1996, Young 2003, Wang and @03, Islam et al 2006,
Fleisher et al 2009). Figure 2 shows the TFP inofethe four regions over the last
thirty years, suggesting alternative periods ohtiyralism, stagnation and sharp jumps”
in the market process of China’s economy (Fleisgheal 2007). The gradualism of
reform brings the slow pace of China’s transforovatwhich distinguished it from
most other formerly planned economies, especidiyse of Central and Eastern
Europe and the much of the Former Soviet Unionighér et al 2005). TFP index
increases gradually until the jump around 1992ofeihg Deng Xiaoping’s “South
Trip”. We can find a clear regional disparity ingkire 2. The northeast and interior
regions had the higher growth rate of TFP indexlafidhe far west region far behind
in 2007.

It is widely hypothesized that education has anartgnt role in production
through the direct generation of worker skills aisb it is believed through indirect
facilitation of technology spillovers (Fleisher &t 2009). However, the comparison
of the role of education in the analysis of GDP werker, TFP and wage growth is
still rare in China. Chen and Fleisher (1996), $iiler and Chen (1997) and Démurger
(2001) provide evidence that education at the s#mgnor college level helps to
explain differences in provincial growth rates. L{@007, 2008) demonstrates
important external effects of human capital on paiiyity in rural and urban China.
A recent paper by Fleisher et al (2009) providésuamework and evidence expanding
our understanding on the role of education in petidn and in generating
productivity growth in China. They find that workewith more than elementary
school education have a much higher marginal prothan labour with no higher
than elementary schooling, and estimate the effielstiman capital on TFP growth by
domestic innovation activities. However, such @8eand especially their impacts on
different productivity proxies have not been fuliypalyzed and compared. In this
paper, we analyze and compare the effect of educatn the production process,
GDP per worker, TFP growth and wages incorporatweginstitutions variables, such
as semi-private and private units, fiscal expemd#uon education, openness, FDI,
industrialization, inflation rate and birth rate telp in understanding the increasing

regional inequality in China.



FHgure 2. Total Factor Productivity index (1995=100)
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Developing the economies of the inner regionshabits income can catch up
with the coastal regions, is both an economic ehgk and a political necessity in
China. So what determines economic growth acras<tiinese regions? Or in other
words, what explain the difference in growth amtmgm? What are the major factors
that drive high economic growth in the coastal sagiand what cause the inner
regions to lag behind? What are the different impaic the major factors on
productivity and wage? What kinds of policies sldolé carried on according to the
characteristics of different regions? This papdends to address these specific
guestions by making use of recently available dedien the Chinese provinces to
study the factors that drive economic growth acitbssregions. Next section is the
literature review; in the section 3 we lay out ooethodology; Section 4 describes
data sources and measurement; Section 5 report&ri@hpesults of baseline

specification and sensitivity tests; Section 6 todes.



II. Literature Review

Even though it is widely observed that some ecoeengrow faster than others,
academics and policy-makers have long been intagtebly the coexistence of
unbalanced, erratic growth paths across countmek ragions in the globalizing

economy. If the increasing regional inequality inilta were not corrected in time, the
uneven growth in productivity and wage would nolyahreaten the ultimate success
of China’s economic reform, but will also bring aibcserious social and political

unrest (Chen and Feng 2000). Understanding themdriof the increasing economic
gap between rich and poor regions has become amtuagsk for Chinese economists.

China needs to learn many lessons from the econgroieth path of other
countries, especially from the developed economiesa cross-country setting,
numerous theoretical and empirical studies find ¢gmawth is determined by physical
and human capital, technology adoption, governnwamsumption, privatization,
international openness, public policy and politistbility (see Barro, 1991, 1997,
2001 and 2002; Barro and Lee 1993, 2001; Chen and E996; Feng 1997; Prichett
2001; Van Ark, O’'Mahony and Timmer 2008). Theseeagahcross-country findings
shed some light on the problem of China’s econagrievth.

First of all, Romer (1986, 1990) argues that huregital is the major input to
research and development that innovates technslogigman capital plays a critical
role in endogenous growth models, which hold thadvwedge-driven growth can
lead to a constant or even increasing rate of metumcas (1988, 1993) emphasized
the human capital accumulation through schooling laarning-by-doing in a growth
model. Empirical evidence also has revealed a ipesitelationship between
education and growth. Barro (1991, 1997, 2001 &b@PRp identifies that education
has positive effects on growth. Mankiw et al (199Bdws that an augmented Solow
model that includes accumulation of human as weplaysical capital can provide an
excellent description of the cross-country datavihe and Renelt (1992) and Young
(1992) also find that human capital invariably @gea positive impact on growth.
Thus, countries with larger initial human capitedck are more likely to have new
products and grow faster than other countries.

However, many studies (Behabib and Spiegel 19%mI4995; Krueger 1995;
Temple 2001; Pritchett 2001) about the effect afoation on growth based on cross-
country data cannot produce clear results. A wadivkn reason for this uncertainty is

that education systems vary widely across countrigls very different institutions,



labour markets and education quality, making itdhtar identify an average effect
across countries (Temple 1999, Pritchett 2001 ast#Viez-Abe et al 2001). This
paper investigates the role of education in thelpcton process, economic growth
and TFP as well as impacts on wages. After coimigbfor economic reform variables,
we apply an augmented Cobb-Douglas production iomdb the provincial panel
data within one country -China to avoid the problefdifferent education quality.
This paper can firstly contribute to an understagdof the effect of education on
economic growth in general as well as an undersigndf China’s rapid rising
regional inequality.

Moreover, Fleisher et al (2009) find that human itehppositively affects
production and TFP growth in China. Hence, humapitahis critical for less
developed provinces in China to achieve high econa@rowth. However, they did
not compare the external benefit of education tmmemic growth with the internal
benefit for earnings of workers, which is the setaontribution of this paper.
Fleisher et al (2004) suggest investigating tharnst to education in China to help
with the decision of who (government or studenksjudd pay for the tuition fee and
living expenses. Deardon et al (2006), O’'Mahony Bedg (2008) and Carmichael et
al (2009) compare the effect of education and imgimn productivity and wages for
European countries in an attempt to pick up extebmmefits of education and
training. Government can benefit from the increade economic growth and
technology progress, and individuals directly gdvemtage from increases in the
average wage. We not only illustrate the relatignshetween education and
economic growth, but also formally assess the emimdenefit of education for
different parties. Thus, this paper statisticalbgesses the benefit of education and
draws implications for which side should pay foe ttosts.

Knight and Song (2001) point out that there are tlgious explanations for
the rise in income inequality in China: economiowgth and economic reform
policies. The Chinese economy may have some urthaeacteristics because of its
history and institutional reform in the previousriy years (Chen and Feng 2000).
Firstly, China’s transformation had a sharp aceglen after Deng Xiaoping's
famous 1992 “South Trip”. Although urban econoneform began in the period of
1983-85, the Chinese economy was still largely mmand economy under the old
planning system, with the share of state ownedremnses (SOEs) accounting for

more than half of gross industrial output (Fleisbeml 2007). After Deng’s visit to



south China, the country moved much more quicklywatms an open, market
economy. The year 1994 marked the beginning of deétval of government
subsidies for loss-incurring SOE’s, and this hanggrof budget constraints became
much more earnest in 1997 (Appleton et al., 200R2)ere was also a fiscal
decentralization process after 1994 through seipgraentral and local government
taxation and reinforcing imposition of hard budgenstraints on SOEs (Qian and
Weingast 1997; Ma and Norregaard 1998; Su and 20884). Hence, we follow the
same line of Fleisher et al (2007) to accountlerdtructural break of Chinese market
reforms around 1994 in the specification of our gio@ models.

Secondly, the cross-country growth literature gisnts to the political role
that the central government can play in improvihg taggard regions’ economic
growth. Since the widening productivity and wage patween the coastal and inner
regions can lead to political unrest and polarargtithe Chinese central government
has emphasized the importance of the inner areasttly and development. Ma
(1995), Ma and Norregaard (1998) and Chen and E20@0) argued that the central
government policies should not be biased in fawduhe coastal region. If the central
government decides to provide financial help to itland, less developed regions,
funds should be used in ways that achieve maximwowty, such as establishing
schools, improving health care, and building irgesvincial infrastructure. The
conventional wisdom suggests that the decentradizatf fiscal revenue raising and
spending decisions can improve the efficiency @& public sector, cut the budget
deficit and promote economic growth because loogkegiments are better positioned
than the centre government to locate and moniter ftecal expenditure more
efficiently.(Oates,1972). It is also confirmed byummerous studies on
intergovernmental fiscal relations in China (Agalava992). Hence, we investigate
the effect of provincial fiscal expenditure on esonc growth, TFP index and
average wage in this paper.

The central government led by Premier Zhu Rorgjinthed the “Western
Development Strategy” in 1999 to boost the laggatdrior and far west regiorfs.

The main components of the strategy include theeldgwment of infrastructure,

“The policy covers 6 provinces (Gansu, Guizhou, QéigShaanxi, Sichuan-Chongging, and Yunnan),
5 autonomous regions (Guangxi, Inner Mongolia, Miag Tibet, and Xinjiang), all in the laggard
interior and far west regions. These provinces antbnomous regions contain 72% of mainland
China's area, but only about 28% of its populatemmg about 17% of its total economic output, as of
2007 (CSY 2008).
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enticement of foreign investment, increased effortsecological protection (such as
reforestation), promotion of education, and retamtof talent flowing to richer
provinces. As of 2006, a total of 1 trillion Yuaasbeen spent building infrastructure
in western China (see more details in Goodman 208&pther example, the
northeast was one of the earlier regions to indhligte in China, focusing mainly on
equipment manufacturing including the steel, autoilep shipbuilding, aircraft
manufacturing, and petroleum refining industriesc&nt years, however, has seen the
stagnation of the northeast’s heavy-industry-baseadnomy, as China's economy
continues to liberalize and privatize. Hence, tekat@al government led by Premier
Wen JiaBao has initialized the “Revitalize the Negst” campaign in 2003. This
paper will statistically assess the effect of thpsécies on the regional economic
growth and draw out implications for policy.

According to the endogenous growth model (Romer86)9 long-run
economic growth can continue indefinitely due toht@logical within the economic
system.A highly industrialized country or region often hdse tknowledge and
technology that accelerate economic growth, baseth® advances of technological
revolutions and renovations. Knowledge spillovetowas each unit of capital
investment to increase the level of technologydibrfirms, as well as the stock of
physical capital. Chen and Feng(2000) mention tihattrend of industrialization in
China is consistent with progress of technologicgahovation and upgrading.
Therefore, different levels of industrialization @hina across provinces may cause
growth rates to vary. They use the gross outpuieval industry as a percentage of
provincial income (INDUSTRY) as an index for induslization, and find it has a
positive impact on growth. We follow their methaddstimate the effect of degree of
industrialization for the three productivity progie this paper.

Thirdly, Chinese reform aims to transform the rigidblic-owned economy
into a flexible mixed economy. Using data for adwh European countries, Peng
and Siebert (2007, 2008) find that the wage rigidgspecially in the public-owned
enterprises) harms the economy of laggard regigndetaying their recovery from
disadvantageous shocks. Chen and Feng (2000) trgiua larger share of production
by non-state-owned enterprises could result indngitonomic growth in the coastal

11



region of China. To the extent that collective-odinend privaté units are more
efficient and lead to higher growth, the inland ioeg should encourage the
establishments of non-state-owned enterprise. Qoesdly, curtailing the widening
coastal-inland regional income gap can be effelgtiaehieved by promoting semi-
private or private enterprises. Fleisher et al {d0Measure the degree of market
reform in the local economy by proportion of urbdabour employed in private firms.
We calculate the share of staff and workers woikethe three kinds of enterprises
by state owned units (SOES), collective-owned uaitg private units and assess the
effect of privatization on economic growth, TFP avabe.

Fleisher et al (2009) argue that, besides the speous growth of semi-
private and private enterprises, another majorefquashing the China’'s economy
toward market has been the introduction of (pgrtfareign ownership through
foreign direct investment (FDI).The direction of FI3 obviously encouraged by
exogenous geographical and political factors sushpeoximity to major ports,
decisions to create special economic zones andtfagle areas, local institutional
characteristics such as laws and regulations, aonanforcement, and so on, local
expenditures on infrastructure, schools, etc.,lgnikbour market conditions. FDI has
facilitated the transformation of the state-ownew ahe collective sectors, and
potentially bring in new production and managet&hnologies with their attendant
spillovers (Liu, 2009). Therefore, we also accoiantthe regional inequality with the
foreign direct investment

Fourthly, in Levine and Renelt's (1992) systemasitidy of numerous
economic factors that may account for long-run aggte economic growth, trade and
investment are identified as major inputs for gtowdlthough the effect of trade on
growth weakens when controlled by investment. Caed Feng (2000) also argue
that international trade is conducive to a regiagrewth and development. Laggard
regions should allow resources to shift to economses where they have a
comparative advantage. In the case that the traosast in foreign trade is high for
interior and far west regions, they should engagénier-region trade in order to
benefit from any spillovers from international teadRestrictions to international or

between regions trade are detrimental to economowtp in these provinces and

® “Private units” include cooperative enterprisasntienterprises, Limited liability enterprisesasér
holding enterprises, private enterprises, self-eygad individual, Funds from HongKong, Macro and
Taiwan, Foreign funded enterprises.
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weaken the global and national economies. Thusneasure an openness variable as
the sum of export and import and assess its effecegional productivity and wage.
Finally, theoretical and empirical literatures dissed the effect of inflation
rate and birth rate for the economic growth in @hihe Tobin-Mundell hypothesis
states that anticipated inflation causes portfaipustments that lower the real rate of
interest and raise investment and growth. Stock{h@81) finds that a higher level of
anticipated inflation reduces economic activitieéBus lowering investment and
growth. De Gregorio (1993) suggests that the efigctthe inflation level on
investment is negligible if the elasticity of intEsmporal substitution is sufficiently
small. Chen and Feng (2000) find a negative efdédnflation on growth, since this
economic uncertainty depresses economic activitlifferent extent across provinces.
In this paper, the inflation rate is measured lgyganeral consumer price index.
China started its one-child policy in 1979. The -chéd per-family policy,
however, was initially applied only to the Han Gése, and by way of affirmative
policies, all ethnic minorities in China were allegvto have two or more children
until the end of the 1980s (Qian, 1997). In somevioices, like Tibet, there is no
restriction on the number of children per familye(iy, 1995). Li and Zhang (2007)
examine the impact of the birth rate on economaswgin by using a panel data set of
28 provinces in China over twenty years. They finat the birth rate has a negative
impact on economic growth. Their finding not onlypports the view of Malthus, but
also suggests that China’s birth control policyindeed growth enhancing. We

estimate the impact of birth rate on the three petidity proxies.

[11. Methodology
Theoretical Background
To assess the contribution of the various inputaggregate economic growth, we
apply the growth accounting framework. This metHody was first introduced by
Solow (1957) and later developed in Kendrick (19@hyl especially by Dension
(1962). Jorgenson and Griliches (1967) extended wmeimhed the analysis by
considering changes in the quality of capital aabour, and by building a “dual
approach” to growth accounting in which the Solm@sidual is calculated using the
growth rates of factor prices instead of factorrgites.

It is based on production possibility frontiers wédgross output is a function

of capital, labour, intermediate input and techgglowhich is indexed by time, T.
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The difference between gross output and the inteiates input is value added. The
production function is given by:
Y, = f.(K,,L,,T)

Where Y is value added, K is an index of capitavise flows and L is an index of
labour service flows. i represent the 28 provinces.

Under the assumptions of competitive factor marketsinput utilisation and
constant returns to scale, the growth of value dadad@ be expressed as the cost-share
weighted growth of inputs and technological changgng the trans-log function

form in such analyses:
—K —L v
AInY, =Vi AIn K, +ViAlnL, +Aln A
The above equation indicates the proportion of&altided growth accounted for by
growth in capital services, labour services antirieral change as measured by Total

factor productivity (TFP), respectively. A refledtiscks-neutral technical change.

Because of our approach to capital measuremenntlyitincludes disembodied

technical changésT denote the two-period average share of inpunoiminal output

defined as follows:

Empirical Specifications

Firstly, we estimate a regional aggregate produacfimction, in which inputs are
specified to include physical capital and five gatges of labour: workers with no
schooling, workers with primary schooling, workersh junior secondary schooling,
workers with senior secondary schooling and workétis university and aboJeThe

standard fixed effects (FE) specification is afofek:
5 4 30
InYit =4a, + alKit + z ,Bml-mt +028+ z ¢j Rj +z /]tTt +£it
m=1 j=1 =1

whereY, is the real GDPK, is real capital stockt 1, - L5, are the five groups of

workers; Sis a dummy variable to measure whether there eaistisucture break in

1994 (=0 before 1994 and 1 for 1994 and thereaffgrand T, are region and time

® University and above: college, university, grag@uand higher level.
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dummies; and, is a random error term. For the three subscriptsspresent 28

provinces, j denote 5 regions and t representsyfeam 1978-2007. We also try two
sensitivity tests for the aggregate production fiamc 1) adding variables interacted
with the year-break dummies to capture the strectueak around 1994; (2) adding
variables interacted with the regional dummiesadptare the growth patterns in the
four regions.

Secondly, the fixed effect models are applied tangxe the impact of five
kinds of educational attainments and institutioreiables on GDP per worker, TFP

index and average wages. We present the basicdtisation as follows:

5 3
InYLit =ﬁo +ﬁ1 In KLit +Z)(mEmt +25nonit +182Fit +:83 anFi>1 +:84 In FDI it
m=2 n=2

4 30
+ BsIND + S5 INF, + B,BR +> XiR; +D AT, +£,
=1

j=1
5 3
InTFRt = :81 + ZXmEmit +25nonit +ﬁ2Fit +:33 In ORt +:84 In FDI it
m=2 n=2

4 30
+ BsIND;, + B INF, + 3, BR, +Z)(i Rj +ZAtTt *E;

j=1 t=1

5 3
In AW, = S, + B, InKL, + 3 x,Em, +3 3,00, +f5,F, +5,InOR, +4,InFDI,

m=2 n=2

+ B;IND, + B,INF, + 5,BR, +24:)(i R, +§/1tTt +&,

=1 =1
whereYL, is the GDP per workerKL, is real capital stock per workeffFPR, is the
total factor productivity indexAW, is the real annual earnings per workeg, -
E5, are the ratios of workers with primary schoolifgior secondary schooling,
senior secondary schooling and university and altovbe total employmen2, -
03, represent the ratios of staff and workers workedhe collective-owned and
private enterprises to total staff and workefsis the education expenditure share of
total provincial fiscal expenditurédR, is the real sum of export and import per
worker; FDI is the real foreign direct investmenND, is the gross output value of

“INDUSTRY” as a percentage of provincial gross GINK;, is the inflation rate
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measured by the general consumer price in@#; is the birth rate of populatioR,

andT, are region and time dummies; apds a random error term.

As discussed in the previous section, previousarebBesuggests the year 1994
may be a structure break for China’s economy wioile regions have very different
growth pattern in China (Fleisher et al 2007, 2009¢nce, we applied a more
sophisticated specification to test the 1994 stmectbreak and the disparity in
regional development patterns. For example, thsitbéty test for structure break in

GDP per worker is as follows:
5 3
InYLit = ﬁo +ﬁ1 In KLit +Z)(mEmt +25nonit +182Fit +:83 In OFi>t +:84 In FDI it
m=2 n=2

5 3

+,85|ND“ +:86|NFit +ﬁ7BRt +:88 In KLit * S+Z‘9mEmt * S+Zynonit * S+:89Fit *S
m=2 n=2

+ B, INOR, *S+ B, InFDI,, *S+ B,IND, * S+ B,INF, * S+ 3,,BR, *S

4 30
+Z;)(i R; +tzll/11Tt *E;
j= =

whereSis the structure break dummy variable. After 1994he base period. The
sensitivity tests for regional disparity in GDP pesrker are similar, just replacing the
structure break dummy with the regional dummi@2-rd4, which for the northeast,

interior and far west regions. The coastal is thgeline region. Hence, coefficients of
interactions are the incremental effect of specperiod/region on the baseline

period/region.

V. Measurement and Data Description

M easur ement

To illustrate the effect of education and markébma on productivity and wage, we
need to measure variables such as value added,enwhkbmployed persons, labour
compensation, educational attainments, share ffatd workers in the enterprises
with different ownership, fiscal expenditure on ealion, export/import, FDI,
inflation rate and birth rate. Our data are fromiaas years of the China Statistical
Yearbook (NBS), Population Census (State CoungiuRdion Census Office and the
NBS Population Division, 1985, 1993 and 2001), Hisaad Li (1999) and National
Bureau of Statistic€1999).
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Firstly, there are various kinds of price indexdige this paper. The implicit
GDP deflators are applied as in many previous studRawski, 1993; Maddison,
1998; Woo, 1998; Wu, 2000) to deflate nominal valueo real ones using 1995 as
our base year; this is used mainly for GDP, FDpoms and exports. The exchange
rates for converting US$ into RMB are the middleeraf reference exchange rate,
derived from the National Bureau of Statist{999) and CSY (2000 and 2007). To
transfer the nominal capital stock into the redugawe mainly use the “price index
of investment in fixed assets” from the nationalYC& capital deflator. This capital
deflator is collected by the urban survey team afidhal Bureau of Statistics (NBS)
since 1991, based on 600 enterprises and expataiAa§00 enterprises after 1998.
For years before 1991, we splice the price indeweéstment in fixed assets to the
GDP implicit deflator. The inflation rate is measdrby the change of the general

consumer price index.

Secondly, we follow the methods in Timmer et alQZ0Dto construct the
capital service in China. The starting point is gegpetual inventory method (PIM),
introduced by Goldsmith (1951). The PIM consistdfling the net investment data
of the current year to an assumed base year ofatagtock. Assuming geometric
depreciation, the general formula is given by:

K, = - #)K, +1, 8) (
where K, is capital stockg is the depreciation raté,is the investment which refers

to investment in fixed assets.

Our investment data comes from National Bureau tatiSics (1999) and
various years of CSY. It is categorize into thragegories - buildings and structures,
machinery and equipment, and other assets. Ther'atbsets” refers to the expense
related to the structure and installation projectd to the purchase of equipment. We
follow Fu (2008) suggestion to reallocate the ‘otiverestment’ into structure and
equipment according to their ratio in investmertleding ‘other investment’.

Hulten and Wykoff (1981) estimated depreciatioresabf 3.7 percent for
structures and 13.3 percent for equipment in theTh® Chinese official depreciation
rates are unusually low, in line with the overestied service life of fixed assets in
the absence of markets during the central planpergpd (Wu and Xu 2002). Since

the National Bureau of Statistics does not proviidelength and depreciate rates for
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the different kinds of investments, we derive de@tton rates based on Chinese tax
regulations. The capital stock formula is (for example, stanej as following:

Ke=@- O_S)Kii—l +1g
For the aggregation of capital services over tiffergint asset types, it is assumed that
aggregate services are a translog function of émeices of individual assets. It is
assumed that the flow of capital services for essdet type is proportional to its stock,
independent of time. Hence the index of capitalitriipis a translog quantity index of
structure assets and equipment assets. The Tornguastity index of individual

capital types as follows:

AlInK, = ZV_ka,nAln Kii
k

whereAIn K, ; indicates the growth of capital stock by capitaeyk (structure and

equipment) and weights are given by the period agershares of each type in the
value of capital compensation. As we assume thagimal revenues are equal to
marginal costs, the weighting procedure ensurdsrpats which have a higher price

also have a larger influence in the input indexntés
—S S 4 o F E
AInK, =witAIn K. +wi AlIn K,

Whereri? are the period-average shares of structure asset®l capital costs in
province i at time t, and similarly for equipmestats. Weights are given by the

average shares of each component in the valugp@ghtaompensation

Wi =%(Ws'§ +W ) andWji = (O] PiKR) 'PLKS, whereRj is the price of capital
k

sit sit

service from structure.

Rental prices, or user-cost of capital, can bermedgd using the standard
approach grounded in the arbitrage equation deffivad neo-classical theory of
investment, introduced by Jorgenson (1963) andedsan and Griliches (1967). In
equilibrium, an investor is indifferent between talternatives: buying a unit of

capital at investment prid&

it ?

collecting a rental fee and then selling the dejatted

" Before 1994, the legal life of structure is 40rgeand equipment’s legal life is 18 years. Aft@p4,

the structure’s legal life is 30 years, and equiptiselegal life is 13 years. Thus, the geometric
depreciation rates for structure are 5 percent percent, and for equipment are 11 percent or 15
percent, with the 1994 as break.
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structure asset fofl-J,)P;,,, in the next period, or earning a nominal ratestfim

iy, on a different investment opportunity. The colstapital equation is:

F)s},(it =P s T O.P [Py - Psli,t—l]
This formula shows that the rental fee is deterohimg the nominal rate of

return, the rate of economic depreciation and Hsetaspecific capital gains. The

nominal rate of return in our paper is the one-ykgosit rate, and the asset price is

the capital deflator of investment for structure.

Thirdly, we calculate the TFP growth following O’'Many and Timmer

(2009). It is based on the index number approaabhwhie described in the section 3.

Aln A =Aln Y, ~ViAln K, ~ViAln L,

J!

\_/ﬁ denote the two-period average labour share, whidefined as the ratio
of labour compensation to GDP. According to theme approach, GDP is the sum
of labour remuneration, depreciation, operatinglsisrand net taxes on production.
To avoid the potential underestimation of labowarek due to non-reported incomes,
we use labour remuneratforather than wage bill to measure labour compemsati
Furthermore, Holz (2006) suggests splitting neésasn production between labour
and capital, where capital is represented by degtren and the operating surplus.
Thus, labour compensation in this paper is the slabour remuneration and part of

net taxes on production.

Last but not least, other variables are mainly freiseuh and Li (1999),
various years of China Statistical Yearbooks (NB®® and National Bureau of
Statistics (1999). Educational variables are trereslof educational attainment of the
employed persons. The ownership variables (stateedywsemi-private and private)
are the proportions of staff and workers employedhe state-owned, collective-
owned and the private enterprises. Fiscal expemdibn education is the “culture,
Education, Scientific and health” expenditure shafelocal fiscal expenditure.
Openness is the sum of export and import. Induiiaion is the “INDUSTRY” GDP

8 Labour remuneration not only refers to the totjrpent of various forms to workers including wages,
bonuses and allowances earned in cash or othes,kind also includes all benefits such as free
medical services, medicine expenses, transporidiebssocial insurance, and housing fund paid by
the employers.
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share of total economy. Inflation rate is the cleaonf general consumer price index
(1995=1). Birth Rate is the population’s birth rafdl the monetary values were
deflated with 1995 price.

Data Description

Before we analyze the cross-province data in Chi@, conduct a preliminary
statistical examination of regional inequality aimnpare the growth rates. China was
under the Central planning economic system bef@&@81so all administrative
divisions are nearly equally poor. Regional didyadppeared and increased after
1986 in Figure 3, which measure the regional inktyuas the coefficient of variation
of labour productivity (left axis) and average wdgght axis) among four regions.
Hence, this measure of inequality has risen sharpihe 1990s and kept the high
level during the early years of 2000s. There ig@ide in the regional inequality after
2003 which may have resulted from the “western bgreent strategy” and
“revitalize the Northeast”, but is still at a mubigher level than in 1978. Another
interesting phenomenon is that the changes in thgewnequality always happen
before the changes in the productivity inequalfgr example, the coefficient of
variation of average wages among four regions bégemeasing in 1983, while the
coefficient of variation of labour productivity bag increasing in 1986. Following the
same line, regional inequality of wages has deegkasnce 2000, while regional
inequality of labour productivity has decreasedsiB003. This movement in tandem
suggests that the reform in the labour market mggedr the different growth path of

regions.
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Fgure 3. Coefficient of variation for GDP per worker and
average wage per worker
—e— GDP per worker —=— Average wage per worker
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Both Fleisher (2005) and Heckman (2005) have ntitatiChina’s investment
in human capital at the level of education beydmal junior high school level (the
compulsory 9-year education) until very recentlg lh@en very small in comparison
with nations at similar levels of per capita incoam economic development, and its
geographical dispersion has been large. In 2007 ,gthvernment expenditures on
education were 2.43% of GDP and had been below r8¥hast years since 1992
(CSY 2008, NBS 2009), much lower than the averddel® in developed countries
(Fleisher et ak009). Starting in 1999, the Chinese governmenteased education
expenditures sharply aiming for 4% of GDP befora®0As shown in table 1, with
the EU KLEMS Database, we compare the proportidmaediium-skilled and high-
skilled workers among China, EUY5USA, Japan and Korea. In 2005, high-skilled
share in China is the lowest (6.7 percent) and &@dhe highest (47.3 percent). It is
above 30 percent in USA and Finland.

° Medium-skilled: Different definition across coies, similar to China’s “Primary school + Junior
secondary school + Senior secondary school”.

19 EU-15: Australia, Belgium, Denmark, Finland, FranGermany (1978-1991 data for West
Germany), Greece, Ireland, Italy, Luxembourg, Ne#mels, Portugal, Spain, Sweden and UK.
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Table 1. Educational attainments of workers by toest International comparison: Medium-skilled \exrs (%)

Aus Luxem  Nether

Year China tralia Belgium Denmark Finland France Germany Ceeec Ireland Italy Japan Korea bourg lands Portugal Spain Sweden UK USA
1978 38.2 29.4 59.1 86.8 49.5 34.8 50.6 58.8
1979 40.8 30.9 58.9 87.1 50.2 36.0 75.8 245 597
1980 43.4 33.1 44.3 32.2 46.7 59.1 87.3 51.6 237. 76.7 7.3 53.8 60.7
1981 46.2 33.6 45.8 33.1 46.8 59.8 87.6 52.1 238 7.7 7.8 62.7 55.2 60.6
1982 48.9 38.3 33.9 47.0 34.0 47.0 60.9 88.1 52.9 39.6 78.5 8.5 62.9 55.8 60.6
1983 51.9 375 34.0 48.4 35.0 48.4 61.1 88.5 54.241.1 79.5 9.1 63.0 56.4 61.4
1984 54.5 36.8 34.0 49.4 36.1 50.0 61.5 88.6 55.742.2 80.5 10.0 63.1 57.1 61.0
1985 57.3 36.1 34.2 50.5 37.2 51.3 61.6 89.0 56.6 43.2 82.0 10.8 63.3 62.7 61.4
1986 60.0 355 34.2 51.4 37.6 52.9 61.8 89.3 57.244.3 82.3 11.4 63.4 59.2 61.6
1987 62.6 35.9 35.4 52.4 38.1 54.1 62.6 89.6 58.345.1 82.5 13.4 63.5 60.8 61.8
1988 65.0 36.5 36.4 53.7 39.7 55.0 63.1 63.0 89.859.2 45.3 82.8 14.8 63.1 61.7 61.4
1989 67.3 36.9 375 54.7 40.2 56.4 63.6 64.4 90.060.2 45.6 83.0 16.4 62.9 63.4 61.5
1990 69.5 36.3 38.8 55.6 39.9 57.3 64.1 65.4 90.161.5 45.8 83.2 17.3 62.6 64.3 61.6
1991 72.0 35.8 40.6 56.5 39.7 57.9 64.3 67.1 90.362.2 46.0 83.4 18.1 62.3 64.1 61.6
1992 74.2 355 42.4 57.3 39.6 58.8 64.8 275 68.4 9.78 629 46.4 29.0 83.6 10.1 18.9 62.0 64.4 62.1
1993 76.2 35.3 44.3 59.2 39.5 59.8 64.9 28.9 69.6 9.78 63.6 46.8 30.7 84.1 10.6 20.1 63.0 64.9 62.6
1994 78.2 35.2 46.0 59.9 40.6 60.7 64.9 30.0 68.1 9.78 643 475 325 83.8 10.9 21.4 63.7 67.8 62.6
1995 79.7 34.7 47.4 60.4 41.1 61.9 64.9 30.9 68.0 9.6 8 65.0 47.3 33.2 83.7 114 223 64.8 68.5 61.9
1996 81.3 34.8 48.5 61.1 41.7 62.2 65.0 31.6 69.0 958 652 46.9 34.0 83.7 11.8 23.9 65.4 69.2 61.9
1997 85.0 34.9 49.3 62.0 42.2 62.7 65.0 333 70.0 9.28 656 46.7 39.3 83.4 11.3 24.9 65.7 70.6 61.2
1998 85.1 35.1 50.0 62.7 42.5 63.5 64.7 35.1 70.3 898 66.1 45.4 45.0 83.0 10.9 25.7 66.2 70.7 61.1
1999 85.2 35.3 50.7 63.1 43.0 63.9 63.9 37.0 70.1 868 66.0 45.1 50.8 82.2 11.7 26.7 65.1 70.4 60.5
2000 86.0 35.3 52.2 63.3 43.6 64.5 63.0 38.1 70.2 838 66.4 46.6 49.9 81.9 121 27.9 65.5 70.1 60.4
2001 86.7 354 53.3 63.7 43.9 64.8 62.6 38.1 70.1 798 665 455 49.0 82.2 124 28.2 65.4 69.6 60.1
2002 86.4 35.7 54.2 64.1 44.2 65.4 62.9 38.8 68.8 758 66.4 43.8 48.8 82.5 12.7 28.6 65.8 69.9 59.1
2003 86.1 35.9 54.9 64.7 44.6 64.9 63.1 40.0 69.4 718 66.6 43.8 48.6 83.3 13.2 29.2 65.4 69.4 58.6
2004 86.5 375 55.6 64.6 45.0 65.7 63.3 42.2 69.0 6.6 8 66.3 44.3 48.2 82.0 13.6 30.1 65.5 69.0 58.6
2005 85.5 39.1 56.4 63.9 45.9 65.7 62.1 42.6 69.0 6.18 66.0 43.1 47.7 81.8 145 32.2 64.6 68.8 58.5
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Table 1. Educational attainments of workers by toest International comparison: High-skilled worké%)

Year China Australia Belgium Denmark Finland France Germany Greece Ireland Italy Japan Korea Luxembour Netherlands  Portugal Spain  Sweden UK USA
1978 0.7 16.1 4.9 4.5 11.7 18.4 4.7 18.5
1979 0.7 16.5 5.1 4.6 12.2 18.3 4.2 4.8 9.31
1980 0.8 7.2 2.9 17.0 5.9 5.2 4.7 12.9 18.4 4.3 7.9 5.1 20.2
1981 0.9 7.4 3.1 17.8 6.0 5.3 4.8 13.6 18.6 4.4 8.2 10.2 55 20.8
1982 1.0 6.0 7.6 3.2 18.7 6.1 55 5.0 14.0 18.8 4.6 8.4 10.3 6.0 22.1
1983 11 6.4 7.7 3.3 19.7 6.8 5.7 5.1 14.3 19.1 4.8 9.7 104 6.6 22.2
1984 12 6.8 7.8 3.4 20.6 7.0 5.9 5.6 14.9 20.3 5.0 10.2 105 7.1 235
1985 1.3 7.1 7.9 35 21.6 7.1 6.1 5.8 15.0 21.3 5.2 10.6 10.6 8.0 23.6
1986 1.4 7.4 8.0 3.7 23.0 7.3 6.3 5.9 154 221 55 10.8 10.6 8.2 24.0
1987 1.5 8.5 8.4 3.8 24.6 7.7 6.5 6.0 15.9 22.8 5.8 11.3 10.7 8.1 24.3
1988 1.7 9.5 8.9 3.9 24.1 8.5 6.8 9.4 6.2 16.0 8 23. 6.1 11.4 10.8 8.5 24.8
1989 1.8 10.6 9.4 4.1 24.6 8.6 7.0 9.9 6.5 165 .824 6.4 124 11.0 8.6 25.2
1990 1.9 12.2 10.0 4.3 26.0 9.0 7.2 10.3 6.6 16.6 26.0 6.7 12.7 11.2 9.2 25.8
1991 2.1 13.2 10.6 4.6 27.9 9.3 7.4 105 6.8 17.127.2 7.0 13.2 115 9.4 26.4
1992 2.2 13.7 11.1 4.7 29.6 10.0 7.8 15.1 10.9 6.917.7 27.7 13.8 75 9.5 135 11.7 112 26.2
1993 2.3 14.1 11.6 5.0 311 104 8.2 15.7 11.5 7.118.0 28.5 14.7 7.5 9.7 14.3 11.4 11.8 26.5
1994 2.5 14.4 12.1 55 31.0 10.8 8.4 16.1 11.0 7.418.6 29.0 15.8 7.8 9.7 15.2 11.9 12.0 26.7
1995 2.6 14.6 12.6 5.8 32.0 11.1 8.3 16.7 12.1 7.819.1 30.6 15.4 8.1 9.5 15.5 12.1 12.7 27.3
1996 2.8 15.1 13.1 6.0 325 114 8.2 17.1 12.9 8.019.7 32.8 15.1 8.6 9.6 16.6 12.3 12.9 27.5
1997 35 15.7 135 6.3 32.9 12.0 8.2 17.6 12.8 8.520.4 34.2 14.9 9.2 8.8 16.8 12.6 134 278
1998 35 16.4 13.8 6.5 32.7 124 9.0 18.5 134 9.021.2 37.1 14.7 9.5 8.0 17.3 12.8 141 286
1999 3.8 16.8 14.0 6.8 32.8 13.1 8.9 18.4 14.2 9.522.0 38.6 14.8 11.0 8.2 17.7 13.7 151 287
2000 4.7 17.8 14.3 7.0 32.8 13.6 8.8 18.8 14.4 10.022.9 39.2 15.0 9.7 8.4 18.4 16.3 16.0 29.0
2001 55 18.3 14.7 7.3 33.6 14.0 9.1 19.0 14.7 10.523.9 41.4 15.0 9.5 8.6 19.3 17.2 16.5 29.4
2002 5.9 19.5 15.0 7.7 34.2 14.2 9.4 19.8 16.2 11.024.5 44.3 15.2 10.0 8.9 19.6 17.2 17.0 30.4
2003 6.9 20.2 15.2 8.1 34.6 13.9 9.7 20.1 17.5 11.525.4 45.1 15.2 10.9 10.0 20.1 18.8 18.0 31.3
2004 7.3 19.6 15.3 8.3 35.0 14.5 9.9 22.4 18.1 12.125.9 45.8 15.5 12.5 11.4 20.9 18.8 18.7 315
2005 6.7 19.6 15.4 8.3 35.0 15.3 9.5 22.4 18.6 12.826.3 47.3 16.9 12.9 11.6 21.6 19.9 189 317

Data source: EU KLEMS Database (http://www.eukleret)
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As shown in table 2, the disparity of the share®dicational attainment is

large among the four regions. In the previousyhjdars, the northeast region has the

largest share of medium-skilled workers and thest@baegion has the largest share of

high-skilled workers. The annual growth rate of etional attainments in the far

west regions are highest, 3.9 percent for the nmedikilled workers and 9.6 percent

for the high-skilled workers, respectively.

Table 2. Educational attainments of workers byargiin China

Medium-skilled workers (%)

High-skilled workero}

Year

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Coastal

50.06%
52.29%
54.60%
56.87%
59.12%
61.54%
63.61%
65.75%
67.84%
69.82%
71.68%
73.46%
75.10%
77.17%
79.09%
80.85%
82.45%
83.87%
85.16%
85.37%
85.25%
86.06%
87.02%
87.95%
86.66%
85.63%
85.81%
86.51%
86.67%
87.33%

Northeast

50.90%
54.85%
58.75%
62.45%
65.92%
69.29%
72.38%
75.22%
77.77%
80.09%
82.12%
83.92%
85.49%
86.85%
88.00%
88.99%
89.79%
90.45%
90.97%
89.25%
90.18%
90.26%
90.62%
90.99%
91.07%
89.60%
90.90%
88.83%
89.93%
89.90%

Interior

28.52%
31.25%
34.09%
37.04%
40.11%
43.28%
46.47%
49.67%
52.79%
55.91%
58.90%
61.71%
64.45%
67.24%
69.89%
72.39%
74.71%
76.34%
78.28%
84.83%
85.12%
84.74%
85.41%
86.08%
86.21%
86.58%
87.13%
85.00%
86.69%
87.42%

Far west

24.23%
26.41%
28.35%
30.63%
33.11%
35.02%
37.48%
40.11%
42.88%
45.51%
48.10%
50.65%
53.00%
55.67%
58.17%
60.04%
62.15%
65.61%
67.44%
74.13%
72.39%
75.06%
75.89%
76.71%
77.32%
76.88%
77.57%
75.80%
77.42%
79.19%

Coastal

1.06%
1.17%
1.27%
1.39%
1.50%
1.59%
1.72%
1.84%
1.96%
2.07%
2.18%
2.31%
2.45%
2.56%
2.68%
2.80%
2.94%
3.00%
3.10%
4.05%
4.34%
4.78%
5.39%
6.01%
7.57%
8.60%
8.97%
8.05%
8.70%
8.57%

rtidast

1.15%
1.30%
1.47%
1.64%
1.83%
2.02%
2.21%
2.41%
2.61%
2.82%
3.03%
3.25%
3.47%
3.69%
3.91%
4.14%
4.36%
4.60%
4.84%
6.87%
5.69%
5.97%
6.22%
6.46%
6.86%
8.50%
7.71%
9.02%
8.10%
8.43%

Interior  Far

west
0.33%9.40%
0.389%9.46%
0.439%.53%
0.499%0.61%
0.559%.71%
0.62909.80%
0.7099.93%
0.78%1..07%
0.87%..24%
0.96%..42%
1.06%..63%
1.17%.86%
1.28%.10%
1.409%.40%
1.539%.73%
1.6698.05%
1.8198.43%
1.979%4.03%
2.13%.52%
2.62%.06%
2.48%.62%
2.74%.60%
3.8696.12%
5.009%6.66%
4.61%.17%
5.4498.32%
6.0198.33%
5.3998.51%
5.06%6.80%
5.149%.04%

Note: “Medium-skilled”: primary school, junior semdary school and senior secondary school; “HighesKi:

college, university, graduate and higher level.
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Table 3: Data description of economic growth inr@hi1978-2007

Fiscal
Capital Labour TFP Average Medium High Semi- . expenditure Industria Inflation  birth
GDP . ; . . . . Private FDI A
input input index wage  education education private on lization rate rate
1978 education
Coastal 487.05 330.48 1,620.33 7170 1,765.56 0.406 0.135 0.260 0.000 0.163 0.149 0.511 0.239 0.018
203.35 127.14 1,030.16 30.11 267.93 0.131 0.094 .0840 0.000 0.038 0.283 0.142 0.033 0.005
Northeast 512.26 650.00 968.79 69.19 2,148.35 0.400 0.108 0.225 0.000 0.164 0.012 0.582 0.238 0.018
236.44 321.10 306.14 9.98 374.22 0.057 0.010 10.020.000 0.025 0.021 0.093 0.008 0.002
Interior 336.01 39541 1,644.25 59.88  1,899.64 0.238 0.039 0.182  0.000 0.181 0.020 0.357 0.244 0.021
150.78 262.05 761.09 29.82 223.53 0.088 0.019 390.0 0.000 0.037 0.030 0.075 0.028 0.005
Far west 92.11 166.55 366.40 7437 234742 0.282 0.061 0.102  0.000 0.164 0.016 0.424 0.256 0.024
52.40 145.01 274.05 40.67 698.58 0.171 0.027  70.010.000 0.054 0.027 0.081 0.010 0.005
1994
Coastal 2,857.89 4,07256 2,364.72 95.00 5,645.59 0.667 0.212 0.226  0.093 0.301 319.81 0.445 0.861 0.013
1,538.77 2,004.02 1,495.95 2.57 1,300.58 0.092 1410. 0.061 0.048 0.040 297.77 0.059 0.011 0.004
Northeast  1,825.21 2,916.78 1,591.58 96.10 4,127.91 0.725 0.215 0.255 0.034 0271 70.40 0.434 0.864 0.014
789.50 1,481.34 385.25 1.91 355.78 0.035 0.025 0400. 0.016 0.040 56.72 0.049 0.004 0.001
Interior 1,538.65 1,981.94 254558 101.01  4,167.03 0.652 0.111 0.187 0.023 0296 33.37 0.365 0.845 0.018
805.46 725.85 1,133.37 20.28 623.32 0.131 0.045 .0330 0.012 0.030 23.57 0.060 0.014 0.003
Far west 392.32 778.82 641.60 92.03  4,890.40 0.573 0.171 0.136 0.010 0.285 3.22 0.337 0.843 0.021
293.58 562.92 567.57 6.02 799.19 0.107 0.045 70.020.009 0.019 2.20 0.043 0.009 0.001
2007
Coastal 12,592.06 24,299.67 2,973.91 164.04 23,379.05 0.659 0.305 0.048 0.533 0.287 459.60 0.453 1241 0.011
6,564.79 11,935.24 1,944.08 22.61 6,838.41 0.153 0.170 0.014 0.123 0.030 278.92 0.092 0.052 0.002
Northeast  6,575.94 12,561.80 1,609.10 184.02 17,573.20 0.760 0.226 0.068  0.306 0.238 164.53 0451 1.220 0.007
2,666.00 6,009.67 489.52 2459  2,055.49 0.005 060.0 0.006 0.013 0.019 141.50 0.035 0.002 0.001
Interior 5,972.67 11,725.66 3,070.30 17551 16,232.26 0.760 0.166 0.064 0.295 0262 7179 0.412 1.300 0.012
3,144.93 5,030.78 1,642.01 26.00 2,359.01 0.036 .0520 0.020 0.046 0.023 67.58 0.064 0.120 0.002
Far west 1,322.58  3,619.24 690.24 159.28 15,894.84 0.686 0.182 0.031 0.251 0.270 5.82 0.415 1.303 0.015
918.69 2,221.17 515.31 11.69 2,265.78 0.050 0.038.014 0.070 0.030 6.86 0.022 0.062 0.001
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Note: “GDP”: 100 million Yuan. “Capital input”; 1D million Yuan. “Labour input”. Employed
persons, 10,000 persons. “TFP index”: 1995=100.etAge wage”: Yuan. “Medium education” is the
combination of “Primary school” and “Junior secondachool”, and “High education” consists of
“Senior secondary school” and “University and alipvepresent the proportions of employed persons
with different educational attainments. “Semi-pt&/athe proportion of staff and workers employad i
the collective-owned units. “Private”: the proportiof staff and workers employed in the privatesini
“Fiscal expenditure on education”: “Culture, Edueoat Scientific and health” share of local fiscal
expenditure. “FDI”: Foreign direct investment stp&®0 million Yuan. “Industrialization”: “Industry”
share of total GDP. “Inflation rate”: General Comsar Price index (1995=1). “Birth Rate”:
population’s birth rate. All the monetary valuesrevdeflated with 1995 price.

Table 3 describes the variables used in this p&apd978, the real GDP in the
coastal region (487) were less than those of ththeast (512), while they were
double the size of the northeast in 2007 (12,5%9265&75). The capital service shows
the similar disparities. The growth of TFP indexhe northeast regions is impressive,
starting from 70.45 in 1978, increased to 96.21984, and then achieved the highest
TFP index than other regions at 179.15. The coastabn enjoys the fastest growth
in wage among the four regions. The share of usityeand above has increased
more than six fold over the last thirty years ia ttoastal region (from 0.02 in 1978 to
0.13 in 2007), which on average have produced rhonean capital than those inner
regions. These results, consistent with cross-cgwetonomic growth data, point to
the importance of education in promoting econonmamgh.

Table 3 also compares several relevant factorsnlagtaffect growth, such as
the share of staff and workers in state-owned, ectlle-owned and private
enterprises as measure of ownership reform; impod export as measure of
openness; fiscal expenditure on education as meaduiscal decentralization. We
can make several observations based upon Tablé@sBlyfFthe share of non-state
enterprise has been increasing over time and nowigker than state owned
enterprises in the coastal provinces. In 1978faall regions had a share of SOEs
more than 70 percent, even nearly 90 percent irfahaest region. Thereafter, the
SOEs share of staff and workers has declined tadahge of 60-70 percent in the
three inner regions and even lower in the coastion (only 42 percent) in 2007.

Secondly, the fiscal expenditure on education wahdst in the interior
region in 1978 (0.181), and other regions are gethe same (0.164). But in 1994,
this expenditure share in the coastal region ishtgkest (0.301), nearly doubled than
in 1978. After 1994, this expenditure share de@@as all regions, and the coastal
region remain the highest level, showing the steorigscal decentralization in the

coastal region.
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Thirdly, the coastal provinces tend to be more gedan foreign trade, while
inner provinces tend to be less. The openness ifidgort and export, 43 million
Yuan) in the coastal was a little bit higher thha second open region - northeast (28
million Yuan) and 40 times of the laggard far wesgion in 1978. The openness in
coastal (2,086 million Yuan) was four times of tlhmathe northeast (568 million Yuan)
and still 20 times of the far west region in 1994e gap was even bigger in 2007, the
import and export in the coastal was five timeshaf northeast, and still 37 times of
the far west region in 2007. The openness of tlesstal provinces is likely an
important factor conducive to higher growth.

Fourthly, the FDI was similarly low for all regiona 1978, less than 0.5
million Yuan. But in 1994, FDI in the coastal regioncreased more than 600 folds
comparing to 1978, and nearly 5 times of the nashesgion, 10 times of the interior
region, and 100 times of far west region. The gdgeased sharply until 2007 for
coastal-northeast (3 times) and coastal-interiotirt@s), but remain 100 times for
coastal-far west comparison.

Finally, the degree of industrialization in the f@est region was the highest
(0.582) in 1978, and then decreased to 0.43-0#%5 8994. The similar pattern is for
the coastal region. The industrialization of thietior region keeps increasing in the
previous 30 years. All four regions experienced #imilar inflation rate which
increased from 0.23-0.25 in 1978, then to 0.84-8B294, and then to 1.22-1.30 in
2007. On the contrary, the birth rate keeps denrgdsr all regions resulting from
the one-child policy, while the far west region al has the highest birth rate than
other three regions.

V. Empirical results

This section reports statistical results estimatirags-region productivity and wages
from 1978 to 2007 in China. Table 4 presents thimesion results from the

production function. The estimated output elasticaf capital, workers with

university and above is positive and significanthickh are consistent with the
literature. The economic performance significamihyproved after 1994, confirming

the structural break in China’s economy, especiafiythe university and above. The
coefficients of workers with secondary schoolingowh insignificant results

demanding more sophisticated specification. Froengbnsitivity tests, we find that
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the junior secondary schooling mainly benefits atigfiter 1994 and in the northeast
and interior regions, while the effect of the sensecondary schooling is mainly
before 1994 and in the coastal region. The goodakfis is quite satisfactory, with
the within R-square as high as 0.98.
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Table 4: Production function estimation, fixed-etfenodels, 1978-2007

Regression Regression Regression
1) 2) 3)

Dependent Overall After 1994  Before Coastal Northeast Interior Far west
variable: effect 1994 region Region region Region
log(GDP) (Incremental) (Incremental) (Incremental) (Incremental)
Log(Capital)  0.492*** 0.423** 0.208*** 0.468*** 0254** -0.039 0.083

(0.011) (0.013) (0.021) (0.018) (0.098) (0.027) 085)
Log(workers ~ -0.151*** -0.116*** 0.023 -0.132**  -0.004 -0.218*** -0.028
with low (0.016) (0.027) (0.025) (0.022) (0.080) (0.034) (0.089)
education)
Log(workers  -0.033 0.127** -0.086* -0.079* 0.025 0.332%** 0.138
with medium  (0.030) (0.039) (0.042) (0.040) (0.237) (0.069) (0.269)
education)
Log(workers  0.217*** 0.170*** -0.155%** 0.650%*** -0.610** -0.636*** -0.415
with high (0.025) (0.026) (0.036) (0.042) (0.228) (0.058) (0.254)
education)
Yearl994 0.242*+*

(0.022)
R-squared 0.969 0.973 0.971
N 840 840 840
Notes:

1. Hainanis included in Guangdong; and Chonggingdtuded in Sichuan. Tibet is excluded for lack oftinuous data.
2. Year 1994=1 if year>=1994; 0 otherwise.

3. Standard errors are in the parentheses. The stars @nd *** indicate the significance level at the%, 1% and 0.1%,

respectively for two-tail test.

4. “Low-skilled”: no schooling; “Medium-skilled”: prirary school, junior secondary school and senior regexy school; “High-

skilled”: college, university, graduate and highearel.

5. “GDP”: 100 million Yuan. “Capital”: 100 million Yua. “Workers”: Employed persons, 10,000 persons.tAd monetary

values were deflated with the base of 1995.

6. Low education: no schooling; Medium education: @riynschooling plus junior secondary schooling; Hegtucation: senior

secondary schooling plus university and above
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Table 5 is the baseline specification to estimalgcation effect on GDP per
worker, TFP index and average wage. Capital accationl accelerates growth and
wage, especially growth. University and above isdgfor economic growth, but no
effect on TFP and wage. The senior secondary siclgoainproves all the three
productivity proxies, and benefits economic growlore than TFP and workers’
earnings. On the contrary, the effects of the jursecondary schooling are all
negative.

We also add the market reform factors as controlalikes, such as semi-
private and private units, fiscal expenditure onucation, openness, FDI,
industrialization, inflation rate and birth rateis€al expenditure, inflation rate and
birth rate negatively affect economic growth, whistconsistent with the literatures.
FDI and industrialization enhance the TFP indexjlevimdustrialization is bad for
earnings. The advantageous factors for wage acal fexpenditure on education,
private units, openness and FDI. FDI is the on$titational variable which helps all
three productivity proxies, with highest coefficietn economic growth. Openness
benefits growth more than earning, and industadiin promote technological
progress more than economic growth. Birth ratetbyré&mpers the economic growth
(-13.370) and TFP (-15.181), fortunately not on &ag
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Table 5: Baseline estimations, fixed effect modeld GMM models

Dependent Log (GDP per worker) Log (TFP index) Log (Averagage)
variable
FE GMM FE GMM FE GMM
L. Log (GDP 0.785***
per worker) (0.025)
L. Log (TFP 0.744%*
index) (0.023)
L. Log 0.768***
(Average wage) (0.027)
Log(Capital per 0.241*** 0.102*** 0.206*** 0.084***
worker) (0.012) (0.014) (0.012) (0.016)
Medium 0.305*** 0.012 0.473** 0.093~* 0.200*** 0.021
education (0.060) (0.037) (0.064) (0.041) (0.058) (0.047)
High education 1.191*** -0.098 0.632** 0.093 1.692%+* -0.100
(0.172) (0.092) (0.192) (0.098) (0.168) (0.116)
Semi-private -1.001**  -0.028 -0.708**  -0.237* -0.974%+* -0.118
(0.145) (0.089) (0.160) (0.104) (0.141) (0.108)
Private 0.879*** 0.131* 0.295*** 0.097* 1.345%** 0.293***
(0.084) (0.051) (0.088) (0.048) (0.082) (0.071)
Fiscal -0.006 0.074 -0.301* 0.028 -0.219 -0.155
expenditure on  (0.115) (0.064) (0.129) (0.071) (0.112) (0.080)
education
Log(FDlI) 0.026*** 0.008***  0.009*** 0.008*** 0.008** 0.004~*
(0.003) (0.002) (0.003) (0.002) (0.002) (0.002)
Industrialization 0.507*** 0.095 1.164%+* 0.036 -0.584*** -0.155*
(0.095) (0.057) (0.106) (0.060) (0.092) (0.069)
Inflation rate 0.362*** 0.042* 0.219*** 0.033 0.347** 0.078***
(0.036) (0.018) (0.040) (0.019) (0.035) (0.021)
Birth rate -7.643%*  -6.291** -13.255*** -6.064***  -6.837** -7.178%*
(2.769) (0.951) (2.978) (2.030) (1.726) (1.186)
R-squared 0.978 0.871 0.977
N 840 784 840 784 840 784
Notes:
1. Hainan is included in Guangdong; and Chongginghéduded in Sichuan. Tibet is excluded for

2.

3.

lack of continuous data.

Standard errors are in the parentheses. The st&rahd *** indicate the significance level at the
5%, 1% and 0.1%, respectively for two-tail test.

“GDP per worker”: 10,000 Yuan. “Capital per workerl0,000 Yuan.“No schooling”,
“Primary school”, “Junior secondary school”, “Semgecondary school” and “University
and above”: the proportion of employed persons wifferent educational attainments.
“Semi-private”: the proportion of staff and workezmployed in the collective-owned
units. “Private”: the proportion of staff and workeemployed in the private unitsiécal
expenditure on education”; “Culture, Education, estific and health” share of local fiscal
expenditure. “Openness”. export plus import, 100 million YudfDI": Foreign direct
investment, 100 million Yuan. “Industry”: “Industrghare of total GDP. “Inflation rate:
General Consumer Price index (1995=1). “Birth Raf@pulation’s birth rate.All the
monetary values were deflated with 1995 price.

Medium education: primary schooling plus junior aedary schooling; High education: senior
secondary schooling plus university and above
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We next carried out the sensitivity tests to idgrithe disparity in two time
periods (1978-1993 and 1994-2007) and four reg{oaastal, northeast, interior and
far west). The results are reported in Table 67and

In table 6, before 1994, economic growth mainly dfgnfrom primary
schooling, FDI and inflation rate, TFP from coligetowned units and inflation rate,
and wage from capital, primary schooling, univgrand above, collective-owned
units and inflation rate.

After 1994, senior secondary schooling, private tayniopenness and
industrialization accelerate economic growth sigaifitly; FDI and industrialization
advance the technology, and senior secondary <€ogooprivate units, fiscal
expenditure on education and birth rate improvekex® earnings. Openness has
significantly positive effect on economic growthhieh is consistent with the
hypothesis that Deng’s “South Trip” did mark accat®n in China’s transformation
from a planned economy to a market economy Theosesgcondary schooling
improves economic growth more than wage, and imdligation helps TFP more
than economic growth. Inflation rate hinder alledarproductivity proxies, and birth

rate damages the economic growth and TFP.
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Table 6: Sensitivity tests for structure break (94) fixed effect models, 1978-2007

Dependent Log (GDP per worker) Log (TFP index) Log (Averagage)
variable
After 1994  Before 1994 After 1994 Before 1994  After 1994 Before 1994
(Incremental) (Incremental) (Incremental)
Log(Capital per 0.180*** 0.622*** 0.176*** 0.236***
worker) (0.011) (0.145) (0.012) (0.025)
Medium 0.206** -0.204 0.261** 0.622*** 0.067 0.232
education (0.072) (0.168) (0.089) (0.145) (0.075) (0.118)
High education 2.281*** -0.875%** 0.828*** -0.204 2.326*** -1.154***
(0.192) (0.235) (0.237) (0.168) (0.200) (0.154)
Semi-private -0.011 -0.349 -0.068 -0.875*** -0.178 -0.464*
(0.158) (0.463) (0.200) (0.235) (0.164) (0.203)
Private 2.835%** 0.594* 0.701 -0.349 2.488*** -1.496%**
(0.383) (0.253) (0.478) (0.463) (0.400) (0.392)
Fiscal -0.330** -0.010 -0.291 0.594* -0.320** 0.786***
expenditure on  (0.119) (0.007) (0.152) (0.253) (0.124) (0.206)
education
Log(FDlI) 0.026*** -0.219 0.014*+* -0.010 0.014*+* -0.010
(0.003) (0.158) (0.003) (0.007) (0.003) (0.006)
Industrialization 0.493*** 0.007 1.087*+* -0.219 -0.460*** -0.260
(0.102) (0.100) (0.129) (0.158) (0.1207) (0.147)
Inflation rate 0.383*** -10.187*** 0.119 0.007 0.245** 0.172*
(0.077) (3.080) (0.095) (0.100) (0.080) (0.081)
Birth rate -5.401** 3.772%* -7.582%+* -10.187*** -3.237 -71.28**
(2.697) (0.111) (2.182) (3.080) (2.771) (2.655)
R-squared 0.984 0.878 0.981
N 840 840 840
Note:

1. Hainan is included in Guangdong; and Chonggingnétuded in Sichuan. Tibet is excluded
for lack of continuous data.
2. Standard errors are in the parentheses. The st&fsahd *** indicate the significance level

at the 5%, 1% and 0.1%, respectively for two-tstt
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Table 7: Sensitivity tests for 4 regions, fixedeetfmodels, 1978-2007

Dependent Log (GDP per worker) Log (TFP index) Log (Averagage)
variable
Coastal Northeast  Interior Far west region Coastal Northeast Interior Far west  Coastal Northeast Interior Far west
region region region (Incremental)  region region region region region region region region
(Incrementa (Incremen (Incremen (Incremen (Incremen (Incremen (Incremen (Increment
) tal) tal) tal) tal) tal) tal) al)
Log(Capital per 0.207*** 0.315*** -0.079**  -0.161 0.171** 0.18 -0.035 0.068
worker)
(0.016) (0.086) (0.025) (0.132) (0.015) (0.081) (0.024) (0.125)
Medium education 0.177* 0.230 0.352* 1.557*+* -0.161 1.586*** 0.325* 1.136** 0.121 0.295 0.462**  -0.002
(0.090) (0.383) (0.138) (0.431) (0.089) (0.426) 149@) (0.410) (0.085) (0.364) (0.131) (0.409)
High education 1.142*** -0.755 1.685***  0.166 -0.186 0.889 2.685** 1.769 2470  -1.921**  -0.219 -2.897***
(0.217) (0.701) (0.370) (0.798) (0.257) (0.837) 489) (0.953) (0.206) (0.666) (0.352) (0.758)
Semi-private -1.059***  0.973 0.683* -0.136 -0.394 -0.806 0.803* -0.510 -0.871** 1.000 -0.720* 1.851
(0.174) (0.591) (0.344) (1.398) (0.201) (0.692) 38B) (1.661) (0.165) (0.561) (0.326) (1.328)
Private 0.659*** 0.606 1.166** 0.823 0.459*** 0.384 0.485* 0.069 1.079%*  2.144**  1.401*** 2.089**
(0.089) (0.474) (0.175) (0.688) (0.103) (0.465) 1%3) (0.693) (0.084) (0.450) (0.166) (0.653)
Fiscal expenditure -0.135 -0.269 0.168 -0.671 0.021 -0.336 -0.122 -1.248 -0.116 -0.672* 0.075 -0.585
on education (0.140) (0.356) (0.220) (0.769) (0.166) (0.414) (0.262) (0.913) (0.133) (0.338) (0.209) (0.730)
Log(FDI) 0.043*** -0.058**  -0.022*** -0.024 0.024*** -0.049** -0.019* -0.010 0.018***  -0.030*** -0.006 -0.0Q
(0.003) (0.009) (0.005) (0.016) (0.004) (0.010) O(®) (0.018) (0.003) (0.008) (0.005) (0.015)
Industrialization 0.763*** -1.497**  0.145 -0.460 1.774%* -2.125%*  -1.257**  -1.402 -0.366**  -0.750* 0.489* -1.361*
(0.127) (0.344) (0.239) (0.611) (0.145) (0.386) (0.280) (0.725) (0.120) (0.327) (0.227)
(0.580)
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Inflation rate 0.512**  -0.343** -0.339** -0.173 0.293*** -0.242 -0.083 -0.120 0.480**  -0.368*  -0.465*** 0.015
(0.042) (0.125) (0.077) (0.203) (0.049) (0.141) o0@1) (0.233) (0.040) (0.119) (0.073) (0.193)
Birth rate -2.637 -10.494 -5.263 6.286 -11.856*** -0.815 -4495  29.096* 5.143* -10.291 -5.086 -4.488
(2.278) (6.661) (3.459) (11.016) (2.683) (7.773) .01®) (11.943) (2.163) (6.325) (3.284) (10.460)
R-squared 0.985 0.899 0.985
N 840 840 840
Note:
1. Hainanis included in Guangdong; and Chonggingdtuded in Sichuan. Tibet is excluded for lack oftinuous data.
2. Standard errors are in the parentheses. The st&rafd *** indicate the significance level at tfd6, 1% and 0.1%, respectively for two-tail test.
3. “GDP per worker”: 10,000 Yuan. “Capital per worket0,000 Yuan.“No schooling”, “Primary school”, “Junior secondasghool”, “Senior secondary
school” and “University and above”: the proportiohemployed persons with different educationaliatteents.“Semi-private”: the proportion of
staff and workers employed in the collective-owngdts. “Private”: the proportion of staff and workeemployed in the private unitsFiécal
expenditure on education”; “Culture, Education,eBtific and health” share of local fiscal expentitu“Openness”: export plus import, 100 million Yuan.
“FDI": Foreign direct investment, 100 million Yuatindustry”: “Industry” share of total GDP. “Inflain rate”: General Consumer Price index
(1995=1). “Birth Rate”: population’s birth ratell the monetary values were deflated with 199%@ri
4. Medium education: primary schooling plus juniora@atary schooling; High education: senior secondahpoling plus university and above
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Table 7 shows the different growth pattern for foer regions. Capital
accumulation more benefits the coastal and northreggons, which consistent with
the higher degree of industrialization shown inl¢aR. University and above
improves far west region’s economic growth and rinoteregion’s TFP. Senior
secondary schooling benefits more in the coastabmne while the junior secondary
schooling helps more in the other three regions.

According to those reform variables, FDI and indazation have more
effect in the coastal region on economic growth aRé. The coastal region also is
favoured more by openness on growth and wage. Pewate and private units,
fiscal expenditure on education, inflation rate dadh rate also increase workers’
wage in the coastal region. The economic growtiesebn the private units and
openness in the interior region, but relies onhbidte in the far west region.

Collective-owned units benefit TFP both in the rideand far west regions.

V1. Conclusions

China’s spectacular economic growth has benefitisd provinces and regions

unequally. We confirmed that the regional pattefthe growth can be analyzed as
production functions of several factors, which udd educational attainments, semi-
private and private units, and fiscal expendituces education, openness, FDI,
industrialization, inflation rate and birth ratehi¥ paper mainly examines the
educational effect on GDP per worker, TFP index @wade incorporating the market

reform factors.

The empirical results are robust to alternative ehapecifications and the
sensitivity tests. According to the five kinds oflueational attainments, senior
secondary schooling is most important for Chinatsdpctivity and wage, especially
for economic growth. University and above only ioygs the economic growth.
Among the reform variables, FDI and openness affesttively, while inflation rate
and birth rate have negative effect. The impacteohi-private and private units, fiscal
expenditure on education and industrialization o three productivity proxies are
mixed. Society can get more benefit from the sesemondary schooling, openness
and FDI than workers, and workers are more favobyegrivate units than society.

The year 1994 is a structure break for economiwtirgattern after “open-up”

policy, since the effects are generally much lagget statistically significant, mainly
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reflecting in senior secondary schooling and peuvatits. The four regions represent
different economic patterns. University and abavgood for growth in the far west
region, and for TFP in the interior region. Sersecondary schooling benefits more
in the coastal region, while the junior secondaslgo®ling helps more in the other
three regions. FDI, industrialization and opennleage more effect in the coastal
region on economic growth.

Last but certainly not least, we can have somecpafnplications to promote
economic growth and decline regional disparity adic to their characteristics. The
coastal region relies on capital accumulation, @esecondary schooling, openness
and industrialization to promote productivity. tkl champion - the northeast region,
benefits from the capital accumulation and juniecandary schooling. Consistent
with Figure 2, the interior region can investmenoren on university and above,
private unit and openness to accelerate technoggwth. The laggard far west
region needs to increase the share of higher esllicabrkers for economic growth.
Generally speaking, the fiscal expenditure on etilicainflation rate and birth rate

should be controlled across China.
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Appendix Geographic graph of four regions

(1) Coastal: Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zaeg, Fujian, Shandong,
and Guangdong-Hainan;

(2)Northeast: Heilongjiang, Jilin, Liaoning;

(3)Interior: Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan, Gp@n Sichuan-
Chongging, Guizhou, Yunnan, Inner Mongolia and Skkga

(4)Far west: Gansu, Qinghai, Ningxia and Xinjiang.

INNER MONGOLIA
AUTOMNOMOUS REGION

.REGION
Nanning
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