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Foreword

Alongside its remarkable record of growth, China has experienced a dramatic rise
in inequality in the period of reform since 1980. At present, every dimension of
inequality matches or surpasses that in India and approaches the levels seen in
Latin America where inequality has been notoriously high and may have ad-
versely affected economic performance. Special concern has been directed at
regional disparities and the rural-urban divide in China, which is perceived as
undermining the social stability and legitimacy of the ruling communist party.

From an international perspective, rising inequality in China slows down
poverty eradication and threatens the Millennium Development Goals. It has
also contributed to sluggish domestic demand since the late 1990s, adding to
the pressure to export, and hence increasing the likelihood of trade disputes
with both developing and developed countries.

While there is a reasonable body of research on inequality in China, most
published studies focus on measurement issues. Less attention has been given
to the causes and consequences of rising inequality, which need to be under-
stood before policy initiatives can be undertaken. This volume, arising from a
UNU-WIDER project on Inequality and Poverty in China, aims to help fill
these gaps in the literature. It contains a selection of chapters originally pre-
sented as papers at two project conferences, one in Beijing in April 2005 and
the other in Helsinki in August 2005. Prominent economists including Justin
Lin, Kai-Yuen Tsui, Shi Li, and Xiaolu Wang are among the contributors who
examine topics such as the growth-inequality nexus, the applicability of the
Kuznets hypothesis to China, the impact of development strategies on in-
equality, and the role of geographical factors, financial deepening, schooling,
and innovation capabilities in driving the inequality trend in China.

The chapters in this collection employ data carefully assembled from
a variety of sources and apply state of the art techniques to the analysis,
ensuring that the main findings are reliable and robust. The volume will be
viewed as a core reference by the growing number of academics, students,
policymakers, and others interested in the level and trend of poverty and
inequality in China.

Anthony Shorrocks
Director, UNU-WIDER, Helsinki
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Preface

Guanghua Wan

P.1 Introduction

It is accepted that growth helps reduce poverty without a worsening distribu-
tion of income and that income inequality is positively correlated with pov-
erty in the absence of economic growth (Bourguignon 2004). The real world,
of course, does not operate that way. Typically, growth (negative or positive)
and inequality changes (rising or declining) occur simultaneously, making it
difficult to disentangle their separate effects on poverty. Moreover, the rela-
tionship between growth and inequality is complex. There exist many chan-
nels through which economic growth may affect income or welfare
distribution. Meanwhile, future growth and poverty profile depend on the
current level and dynamics of inequality. The well-known Kuznets hypothesis
has been tested in countless cases, and yet no consensus has been reached
regarding the impact of growth on inequality. On the other hand, a large
literature has recently emerged which aims at explaining the mechanisms
and consequences of changing inequality on growth (Banerjee and Duflo
2003). Again, no conclusion can be drawn so far. Clearly, much research,
theoretical as well as empirical, is called for in order to better understand the
poverty—growth—inequality (PGI) triangle. Such a lack of understanding on the
triangle poses a challenge or dilemma to development strategists and policy-
makers: should growth or inequality be prioritized in the design and execution
of economic policies?

Post-reform China serves as one of the best examples to illustrate the di-
lemma. Starting with the household production responsibility system in the
rural areas, the Chinese economy has been experiencing near double digit
growth over the past three decades. Such a remarkable growth record has
helped to lift millions of farmers out of poverty, particularly in the 1980s
and early 1990s. At the same time, however, inequality in terms of income
or other welfare indicators has risen dramatically at the inter-person, inter-
region, or inter-sector level (Wan 2007). The increasing inequality must have
contributed to the recent slowdown in poverty reduction in rural areas and to
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the emergence of urban poverty in China since the economy has maintained
its growth rate throughout the post-reform period. Further, China’s growth
prospect seems to hinge on the inequality profile as the increased inequality is
perceived to undermine China’s social and political stability, which undoubt-
edly have repercussions for economic growth. Particularly worth mentioning
is the huge urban-rural gap which narrowed down during 1979-85 and has
since grown unabated. This gap, along with the coast-inland divide, are
responsible for the sluggish domestic demand which is putting pressure on
China’s economic growth.

Clearly, analysing inequality and growth in the case of China is not only
interesting as described above, but also important for a number of reasons.
First, China’s achievement in poverty reduction has been astonishing; the
absolute poor, mostly living in rural areas, was cut down from 300 million in
the early 1980s to 30 million at the turn of the millennium. This significantly
altered the global poverty picture. Whether or not the Millennium Develop-
ment Goals of the United Nations can be achieved depends, to a large extent,
on the future progress in China’s fight against poverty, which in turn is
determined by income growth and inequality changes in both rural and
urban China. Second, China’s growth prospects and the inequality related
domestic demand have profound implications for the US, EU, and other
economies. To say the least, an expanded demand inside China will help to
ease the tension over China’s huge trade surplus and over the ever growing
trade disputes. To increase the domestic demand, policy measures must be
taken to reverse the rising trend in inequality. Finally, a better understanding
of China’s inequality and growth experiences, both successes and failures, may
help international organizations and other national governments in tackling
the poverty—-growth-inequality (PGI) triangle.

It is thus not surprising that there exist many studies on the issues of growth,
inequality, and, more recently, poverty in China. Most growth studies are
concerned with sources and mechanisms of growth such as the impacts of
reforms, FDI, total factor productivity, trade and so on. Regarding inequality,
earlier research mostly focused on measurement of regional inequality. This is
followed by inequality decompositions aiming at gauging the broad composi-
tions of regional inequality. More recently, attention is being turned to ana-
lysing inequality at the disaggregated levels of counties, villages, households,
and even individuals. Relative to the growth and inequality issues, less has
been done on poverty, partly because poverty study requires household level
data, which are rather limited for China.

Early research efforts certainly help enrich our understanding of the PGI
triangle in China. However, the current literature tackles the triangle separ-
ately despite the fact that they are entangled together. For example, little is
known about the short and long run impacts of rising inequality on China’s
growth (Chapter 1 in this volume). Also, the contributions of growth and
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inequality to poverty or poverty changes are seldom examined (Chapter 3 in
this volume). Even taking poverty, growth, and inequality individually, more
research is needed. For example, the existing literature is silent on the root
sources or causes of the rising inequality and the slowdown in poverty reduc-
tions in China. In particular, it is useful to quantify the relative contributions
of relevant factors to inequality and poverty. As another example, inequality
has been typically analysed in terms of income and consumption. But, educa-
tion is at least as important as income in determining human well being in
China.

It is against the above background that in 2004 the World Institute for
Development Economics Research of the United Nations University (UNU-
WIDER) launched the project on Inequality and Poverty in China. Two inter-
national conferences were held under this project: one in Beijing in April 2005
(co-hosted by the Institute of Population and Labour Economics, Chinese
Academy of Social Sciences) and the other in Helsinki in August 2005. Some
40 papers written in English were selected from over 300 submissions and were
presented at these conferences. This volume is part of the output of the
project, which focuses on inequality, poverty, and growth in China. Issues
addressed include regional/personal variation in incomes and other human
well being indicators, the gap between the coastal regions (which have
strongly benefited from the expansion of China’s exports) and the interior
regions, and the urban-rural disparity. Also examined are roles played by
various factors in shaping the poverty-growth-inequality picture, including
policy biases, resource endowment, location factors, financial development,
and total factor productivity.

A distinctive feature of this collected volume is the use of alternative data-
sets; both aggregated (secondary) and household level (first-hand) data are
used. Also, data from government sources (e.g. National Bureau of Statistics
and Ministry of Agriculture), as well as research projects (e.g. the China
Household Income Project, CHIP, and the China Household Nutrition Survey,
CHNYS) are employed by different contributors. Such diverse databases offer a
more comprehensive picture on inequality and poverty in China, and to some
extent, may help make research findings more robust. Nevertheless, some
inconsistency is not unexpected with the use of different datasets.

P.2 Chapters in this Volume

The book starts with the chapter by Wan, Lu, and Chen, which tackles the
inequality—growth interrelationship. This is the most fundamental relation-
ship in the PGI triangle and represents one of the most controversial issues in
the current growth literature. The authors introduce the polynomial inverse lag
model in a system of equations framework so to enable analysing the impact of

xi
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growth on inequality, and vice versa. A particular innovation of the chapter
lies in the simultaneous identification and measurement of these impacts
in one unified framework and for any time horizon: short, medium, or long
run. Fitting the model to aggregated province level panel data from China, it
is found that inequality is harmful to growth no matter what time horizon
is considered and that the growth-inequality relationship is non-linear.
However, growth does not seem to affect inequality in China.

In the second chapter, which is complementary to the first one, Wang
focuses on the impact of growth on inequality by directly testing the Kuznets
hypothesis using Chinese data of 1996-2002. He attempts to address the
question, ‘What factors help to increase or reduce inequality?” Major findings
from this study include (1) growth and inequality are positively correlated,
predicting further rises in income inequality in China in the short and med-
ium run—in other words, the Kuznets hypothesis is rejected in the case of
China; (2) job creation and investment in infrastructure are crucial for bridg-
ing the urban-rural gap and for reducing inequality, especially in the rural
areas; and (3) fiscal transfer seems to exert little or regressive effects on
inequality, implying government policy failure and the need to develop the
social security system in both urban and rural China.

What about the impacts of growth and inequality on poverty? The third
chapter by Zhang and Wan introduces the newly developed Shapley value
technique to disentangle the contributions to poverty changes made by in-
come growth and income inequality, respectively. Relying on the popular
Foster-Greer-Thorbecke measures, poverty and its changes are computed
and decomposed under different datasets and alternative assumptions about
poverty lines and equivalence scales. The analyses show that both income
growth and favourable distributional changes can explain China’s remarkable
achievement in combating poverty in rural areas in the first half of the 1990s.
However, in the second half of the 1990s, both rural and urban China suffered
from rapidly rising inequality and stagnant income growth, leading to a
slowdown in poverty reduction, and even to a reversal in the poverty trend.

The next four chapters deal with income inequality across regions in China.
Lin and Liu, in Chapter 4, focus on the impact of China’s development
strategies on regional inequality. Development strategies are classified as com-
parative advantage defying (CAD) or comparative advantage following (CAF).
They conclude that poor regions generally followed CAD by adopting capital
intensive technologies while affluent regions followed CAF by emphasizing
the development of labor intensive industries. Therefore, different develop-
ment strategies are responsible for the increased disparities in China. The
authors believe that China’s accession to WTO has forced the adoption of
the principle of comparative advantage as a guideline for the future develop-
ment of the national economy. As a consequence, the trend of widening
regional disparities will be abated.

xii
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The majority of studies on China'’s inequality focus on its level despite the
fact that it is also useful to explain changes in the level of inequality. The latter
is the focus of Chaper 5 by Tsui who proposes a framework under which a
change in total inequality can be expressed as a sum of changes in spatial
variations in the growth of total factor productivity (TFP) and in factor inputs.
Applying this technique to China, it is found that the increase in regional
inequality from the mid-1960s to the mid-1970s is mainly due to the contri-
bution of TFP overwhelming that of physical capital. The opposite is true for
the 1980s. The increase in the 1990s is mainly driven by the skewed distribu-
tion of investment in favour of the richer coastal provinces reinforced by the
increasing contribution of TFP.

Just as growth strategy, TFP and factor inputs affect regional inequality, so does
financial development. Liang, in Chapter 6, examines the impact of financial
deepening on regional growth for coastal and inland regions, respectively. For
coastal regions, financial deepening, particularly lending to the private sector,
tends to facilitate economic growth. However, central bank lending to the pro-
vincial governments is found to be negatively correlated with economic growth,
thus a decline in the level of government intervention in credit allocation may
promote economic growth. For the inland regions, most financial indicators are
insignificant in explaining growth. These results suggest that the weak finance-
growth linkage in the less-developed regions had contributed to the coast-inland
gap in China. Therefore, it is imperative to initiate policy measures to improve
the efficiency of capital allocation and investments in inland areas.

Using the non-parametric methods of kernel density function and Markov
chain analysis, the focus of Chapter 7, by Aroca, Guo, and Hewings, is on
growth convergence for the period 1952-99, with a special emphasis on spatial
interactions among the Chinese regions. The interactions are found to have
grown since 1978 and become stronger since 1991. Beijing and Shanghai seem
to have become the so-called ‘hot spots’. In terms of the density function of
per capita GDP, the year 1957 clearly saw a one-peak distribution with a long
flat right tail. For 1978, there were several peaks in the tail. It exhibited a
tendency to move towards the twin peaks shape in 1999. These imply that
China’s regional income distribution had moved from convergence to strati-
fication and from stratification to polarization, confirming the new economic
geography’s prediction—a sharp polarization in the presence of high inter-
regional transportation costs.

So far inequality has been explored in terms of income variables. The next two
chapters deviate from the common practice by turning attention to regional
inequalities in innovation capability and education. Obviously, both underlie
income inequality. The contribution by Fan and Wan (Chapter 8) addresses two
sets of research questions: first, what was the trend of China’s regional inequality
in innovation capability and how did it change from 1995 to 2004? Second, how
much did the relevant factors contribute to the regional inequality in innovation

xiii
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capability? Empirical results demonstrate that the east-central-west inequality
has increased over time, whereas the inter-provincial inequality decreased from
1995 to 2000, but increased from 2000 to 2004. Utilizing a recently developed
regression-based inequality decomposition technique, it is revealed that major
factors driving the inequality trends are location, industrialization and urban-
ization, human capital, and openness (foreign direct investment). Also, unbal-
anced development in high-tech parks exerts a growing power in explaining
innovation disparity in China.

In Chapter 9, Lee presents a picture on the distribution of educational attain-
ment in China. He also tests the urban bias hypothesis. The study finds that rapid
expansion of education in the last decade has benefited younger students and
helped to eliminate gender bias against girls. However, school enrolment data
show persistent and deteriorating regional inequality. Students from inland
provinces suffer from lack of educational opportunity, and this becomes more
pronounced as they progress to higher grades. Finally, a decomposition analysis
indicates that the causes of inter-provincial educational inequality are quite
complex and cannot simply be explained by the urban bias hypothesis.

The book ends with Chapter 10 by Wan who argues that in reality policy-
makers must face the vital and pragmatic question, ‘What output or, more
fundamentally, what factor growth or redistribution is more crucial for pov-
erty eradication—physical capital, human capital, or other inputs?’ Simply
saying ‘promoting growth’ or ‘reducing inequality’ is far from sufficient. To-
wards answering these questions, Wan develops a procedure for attributing
total poverty at a given point in time to components associated with income
generating factors or resources. Another procedure is proposed to attribute a
change in poverty to the growth and redistribution effects of individual in-
come generating factors. These procedures are applied to a set of data from
rural China, demonstrating that redistribution is more important than growth
as a policy instrument in combating poverty.

P.3 Suggestions for Future Work

Limited space allows only a small selection of papers to be included here and
many issues remain unexplored. First, there is an urgent need to study the
impact of incomplete reforms on inequality and poverty. Sector segregation
was rather minimal in pre-reform China in terms of wage structure. As wage
setting has decentralized while monopoly power has developed in some sectors
due to incomplete reform or lack of second generation reform, salary gaps across
sectors have increased significantly. In earlier days, bank staff were highly paid.
Now, those working in telecommunications or energy related sectors are being
overremunerated. It would be important and interesting to analysis this kind of
impact and its role in affecting poverty and inequality outcomes.

Xiv
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Second, the consequences of the rising inequality seem to have been over-
looked by the research community. This is rather disappointing given the
increasing coverage of inequality related incidents in the public media. For
example, rural migrants are being blamed for crime increases in urban China.
However, few realize that a main root cause of this is unacceptable levels of
inequality between urban residents and immigrants in income and access to
school, healthcare, and many other benefits. As another example, Chinese
society is overwhelmingly shocked by two phenomena which are recently
exposed to the public: student prostitution and student homicide. Both are
known to grow out of relative deprivation and envy, but debates on these
phenomena are seldom, if ever, placed in the context of inequality and poverty.

Third, the size of the middle-class in China is considered to be crucial for the
stability of the country, and its dynamics may impinge on political reforms. Yet,
analytical studies have not appeared which provide an assessment of the middle-
class population, its composition, and relevant dynamics. Given the huge differ-
ence in political strength, it is necessary to examine rural and urban China
separately, taking into account the urbanization process. Clearly, such work
awaits nationwide household or individual data which are not publicly available.

Finally, it is imperative to evaluate policy recommendations or policy meas-
ures from research outputs in terms of feasibility and results. As one example,
the campaign of ‘west development’ has been in full swing with tremendous
inputs, financial or non-financial. However, its impact on regional inequality
is yet to be properly analysed. Another example relates to the urban-rural gap.
Despite the initiative of ‘building a socialist new countryside’, how to improve
the living standard of the rural poor remains an open question. The Hukou or
household registration system has been blamed for the persistent urban-rural
gap. This, in fact, is not a minority view. However, it is not clear how elimin-
ating this restriction would help close the urban-rural or regional gap. An
obvious counter example is the persistent gap in India where such adminis-
trative restriction is not instituted.
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The Inequality-Growth Nexus
in the Short and Long Run:
Empirical Evidence from China*

Guanghua Wan, Ming Lu, and Zhao Chen

1.1 Introduction

The literature on the relationship between inequality and growth is large and
still growing. Yet, theoretical and empirical evidences are mixed (Banerjee and
Duflo 2003, and references therein). Typically, cross-section regressions yield a
negative relationship (Benabou 1996b), while the contrary is found using
panel data models with fixed effect (Li and Zou 1998; Forbes 2000). In add-
ition, Barro (2000) indicates that the relationship is non-significant when rich
and poor countries are pooled together.

As asserted by Forbes (2000), the changes of sign in the inequality-growth
relationship can be explained by the difference in the time horizon consid-
ered. She concludes that in the long run the relationship is negative while it is
positive in the short or medium run. This assertion is supported by Banerjee
and Duflo (2003). However, neither of these studies considers short, medium,
and long run relationships in one unified framework. In fact, no previous
attempts have been made to incorporate very short run effects into growth
regressions.! Can this assertion or conclusion be used to reconcile the mixed
empirical results? Answering this question is not only helpful in settling the
intensive debate among academics, but also vital for policymakers. If the
assertion is valid (i.e. the growth-inequality relationship switches signs over

* The authors are grateful to two anonymous referees for detailed and constructive com-
ments. Ming Lu and Zhao Chen received financial support from the National Social Science
Foundation of China and the New Century Scholar project funded by the Ministry of Educa-
tion of China.

! By ‘very short run’ we mean instant impacts without any delay or with delay by one time
period.
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different time horizons), possibilities exist for inter-temporal tradeoffs of
growth by manipulating income distributions. Under this circumstance, pol-
icymakers can strive to curtail inequality in order to gain in the long run at the
cost of a slowdown in growth in the short run. Otherwise, a low (high)
inequality must be maintained or targeted in order to achieve growth if the
short, medium, or long run relationship is negative (positive).

The conventional approach to discovering the long run versus short run rela-
tionship is by averaging growth and relevant variables over different time hori-
zons, and then estimating a growth regression model. For example, Forbes (2000)
uses data averaged over a five-year interval in a growth regression and claims that
this is a medium or short run relationship, which is found to be positive. Subse-
quently, she also reports results using ten-year averages, which indicate an insig-
nificant relationship. On the basis of these, Forbes asserts that the short run
positive relationship may not contradict the long run negative relationship. She
seems to imply that if a longer time horizon, say 20 years, is considered for
averaging data, the relationship may become negative. Meanwhile, Barro (2000)
relies on averages over a ten-year interval to estimate long run relationships.

This practice of averaging is questionable on a number of grounds. First, no
consensus exists regarding what time horizon constitutes or defines the short,
medium, or long run concepts. For example, a five-year interval can be con-
sidered as short run by some and medium run by others. Further, if conflicting
results are obtained with a 20-year and a 25-year averaging, can one attribute
these to medium and long run differences? What happens if a five-year and a
six-year averaging give rise to different results? It is important to note that if
the true relationship does involve a change in sign at all, there must be a point
where such a change occurs (say from period t to period ¢+ 1). In this case, one
can state that the relationship is positive (or negative) over time horizon ¢
periods and becomes negative (or positive) over time horizon ¢+ 1 periods. An
appropriate analytical framework should enable identification of this turning
point or possibly multiple turning points. In this regard, the conventional
averaging procedure is problematic, if not inapplicable at all.

Second, averaging data is usually justified on the ground that it takes away
business cycle effects on growth.> However, business cycles differ in length for
the same economy over time and for different economies. They start and end
at different time points for different economies as well. Simply applying one

2 Another argument against using annual data is that they are subject to shocks and may
cloud the underlying true relationship. This argument seems untenable given the inclusion of
the disturbance term in any econometric equations, which could accommodate shocks and
other errors. In passing, it is noted that Barro (2000) opts for using averaged data but for
different reasons, namely unavailability of high frequency data for some variables and the
inability of the existing theories in establishing very short run associations between growth
and its determinants. Nevertheless, the inability should not prevent one from modelling
empirical short run relationships. After all, the medium or long run relationships are built
on the short run counterpart. The former do not exist without the latter.
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time interval in averaging data, for one country over time or for different
countries, may not help eliminate the cycle effects. In other words, taking
averages is useful only when business cycles are properly identified. In this
case, the cycles must be completely synchronized among different economies
under consideration and they must be of precisely the same length over time.
These are unlikely to be true even if difficulties in business cycle identification
can be left aside.

Third, short, medium, and long run relationships between inequality and
growth are different aspects of the same underlying economic or growth
process, which corresponds to a particular data generating process (DGP).
A DGP is exactly what an econometric model intends to capture or describe.
When estimating different regressions, forced by arbitrarily chosen different
time intervals for averaging data, one might model different DGPs rather than
different aspects of the same DGP. From this perspective, the changes in sign
may not reflect the difference between the long and short runs. It may be
caused by the use of different averages and by other differences inherent in
different regression models.

Fourth, as pointed out by Attanasio et al. (2000), annual data provide
information that is lost when averaging. This averaging practice is particularly
puzzling as paucity of data is often cited as a major hurdle in estimating
growth regressions (Durlauf 2001). It can be easily ascertained that with a
five-year or a ten-year averaging, 80 or 90 per cent of sample observations are
lost. Finally, it is illogical to make short, medium, and long runs mutually
exclusive as far as model specification is concerned. After all, these different
runs correspond to different aspects of the same DGP and thus should be
embedded in a common DGP or a common regression equation. In any case,
it is desirable to develop a framework that allows for identification of the
growth-inequality relationship over all possible time horizons. One can then
discuss findings with a precise definition of time intervals. Under this circum-
stance, results from different studies can be compared even if data used are of
different frequencies. For example, one does not have to stick to five-year
averages in order to compare results with Forbes (2000).

The main purpose of this chapter is to introduce such a modelling framework
that enables identification of the short, medium, and long run effects in one
model. A second purpose is to extend the work of Barro (2000) and Lundberg
and Squire (2003) by adding important equations and by combining the
simultaneous model with the newly introduced framework. In particular,
education is endogenized in this chapter. Although this can be justified intui-
tively, theoretically, and empirically, few previous studies have made such
an attempt with the exception of Heerink (1994). Finally, we use annual
data from within China to explore the inequality—growth nexus over different
time horizons.
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1.2 Theories on the Inequality-Growth Nexus and the
Modelling Framework?

Several mechanisms are theorized to yield negative effects of inequality on
growth. First, under imperfect capital market, a higher inequality means more
individuals facing credit constraints. Consequently, they cannot carry out pro-
ductive investments in physical or human capital (Galor and Zeira 1993; Fish-
man and Simhon 2002). These can take place in the short run or long run.
Second, a worsening inequality generates a rise in the fertility rate among, and
less investment in human capital of, the poor (de la Croix and Doepke 2004).
This is most likely to happen in the long run. Third, a more unequal income
distribution may cause weaker domestic demand that may slow down the econ-
omy, as has occurred in China since the late 1990s. This demand related impact is
expected to prevail mostly in the short run. Fourth, a growing inequality in-
creases redistributive tax pressures, which deters investment incentives thus
growth (Alesina and Rodrik 1994; Persson and Tabellini 1994; Benabou 1996b).
Finally, a worsening inequality may lead to a more unstable sociopolitical envir-
onment for economic activities (Benhabib and Rustichini 1996). The last two
mechanisms require certain time duration for the effects to materialize.

On the other hand, Galor and Tsiddon (1997a, b) develop two theories, both
predicting a positive inequality-growth relationship. In one model, the level
of human capital is determined by home environment externality. When this
externality is large a high level of inequality may be necessary for growth to
take off in a less developed country. In a second model, major technical
changes help enhance mobility and concentration of high ability workers in
technologically advanced sectors, which will generate growth as well as higher
inequality. Also, Benabou (1996a) shows that when human capitals of hetero-
geneous individuals are strongly complementary within localities, more in-
equality is inductive to growth, at least in the short run. In addition, a high or
rising inequality prompts the middle-class to vote for changes in taxation rate.
Both higher (Saint-Paul and Thierry 1993) and lower taxation rates (Li and Zou
1998) could promote economic growth. Finally, conventional wisdom states
that high inequality implies more savings or more investment (Galor and
Moav 2002). All these positive effects can materialize in the short or long run.

Clearly, these theories indicate that the overall impact of inequality on growth
cannot be set a priori (Aghion et al. 1999). More pertinent to this chapter, the short
and long run effects may well differ in magnitudes as well as in signs. As noted
above, the very short run effect is so far overlooked, despite its existence and

3 For a survey of literature on inequality and human development, see Thorbecke and
Charumilind (2002). While human development, growth, and inequality are all interrelated,
we focus on inequality and growth in this chapter. The absence of regional time series data
on health and environment in China prevents us from considering these variables in our
empirical model.
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importance. Even medium and long run effects are not modeled appropriately in
the empirical literature. It is important to point out that the existing theories
implicitly or explicitly assume that inequality affects growth through its impacts
on physical and human capital formation. This point will be taken up later in this
chapter when our empirical model is specified.

To enable identification of the inequality effects over different time hori-
zons, distributed lag models can be used. Among the alternative distributed
lag structures, the polynomial inverse lag (PIL) of Mitchell and Speaker
(1986) is preferred as it possesses two attractive features: its flexibility in
uncovering the true lag structure and its easiness in estimation. The second
feature is especially important as we will combine PIL with simultaneous
equations.

Let Y denote growth and X denote inequality; then the PIL model can be
written as:

=b+> wXrite 1)
i=0
where
n .
W = Y i—0,..., )
— (i+1)

In the above model, w; are the distributed lag weights, indicating the impacts
of X on Yover the time interval i. The notation g; represents the parameters to
be estimated and 7 is the degree of polynomial. Substituting (2) into (1) and re-
arranging yield:
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H
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The underlined term on the right-hand side of (3) becomes negligible for ¢
greater than 8, thus can be omitted, as suggested by Mitchell and Speaker
(1986). On the basis of (3), one can obtain the effects of X on Y over any
time interval, such as five or eight years. The instant impact is given by
Wo = 27:2 aj, the lagged impacts are given by wi(i=1, 2,..., o0), and the
cumulative impacts are given by > ;w;, depending on how the short and
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long runs are defined. In particular, we can use the infinite sum to indicate the
very long run impact.
An expanded version of (3) with the underlined term omitted is:

1 1 1
Vi=b+alXi + 55X 1+ 55Xt 24+ ...+ WXt—mﬂ]

22 32
1 1 1
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The expressions in the square brackets are polynomial inverse lag (PIL) terms
associated with different degrees of polynomial n.

One can set m = 9, add variables other than Xs in (4), and use the resultant
regression to analyse the inequality-growth relationship. However, the issues of
heterogeneity, measurement errors, and endogeneity have received considerable
attention in the literature (Atkinson and Brandolini 2001; Durlauf et al. 2005).
These must be addressed before empirical estimation. In particular, Banerjee and
Duflo (2003) argue why cross-country data are deficient due to significant differ-
ences in cultural structure, political system, and financial institutions. While not
claiming the absence of heterogeneity, this problem is less severe in this chapter
because data from within China will be used. More importantly, China remains a
socialist country with strong institutional, cultural, political, and even economic
controls across regions. Despite so, some dummy variables will be incorporated
into our empirical model to further address the heterogeneity issue.

Regarding measurement errors, this is largely related to the inequality vari-
able, not or less applicable to other variables, as pointed out by Barro (2000).
To be more precise, inequality data used in most cross-country regressions are
calculated under different concepts of income (e.g. GDP, wage, disposable
income, or expenditure), different income recipients (e.g. individual, house-
hold, or family), and different sampling procedures (e.g. proportional sam-
pling, stratified sampling) or even different coverage of population (e.g.
national, subnational, regional, or small-scale survey). In this chapter, the
regional urban-rural income ratio will be used to measure inequality. The
rural as well as urban income data are based on household surveys conducted
by the National Bureau of Statistics (NBS) of China. Both the rural and urban
surveys use the same sampling technique and cover the whole of China.
Further, the income data are all collected at the household level and are
consistent across different regions and over time. Therefore, we do not con-
sider the measurement error as a major problem, at least insofar as variable
definitions, population coverage, and sampling techniques are concerned.
Using the urban-rural income ratio as an inequality indicator is justified on
the ground that the urban-rural income gap constitutes over 70 per cent of the
overall regional inequality (Kanbur and Zhang 2005; Wan 2007). And no
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regional inequality data are available to us. Wei and Wu (2001) adopt the same
practice. Bourguignon and Morrison (1998) find that the urban-rural labour
productivity ratio is highly correlated with overall inequality.

The endogeneity problem is resolved by specifying and estimating simul-
taneous systems of equations, not by relying on lagged variables and the GMM
estimation technique in a single equation. Recall the brief review of various
growth theories in section 1.2: the impact of inequality on growth is mainly
channelled through its effects on physical and human capital formations.*
Thus, it is necessary to include investment and education equations in the
system. Consequently, we end up with a four-equation system after adding the
usual growth and inequality equations. In contrast, Barro (2000) and Lundberg
and Squire (2003) did not endogenize the human capital variable in their
models. It is noted that estimating the inequality equation permits testing of
the controversial Kuznets hypothesis.

Using INEpg to denote the inequality terms associated with PIL
(INEpr, = RHS of (4) excluding b), incm to denote the income level lagged by
one year, the systems of equations are specified as (detailed definitions of variables
are provided in the Appendix):

Incmgr = f1(popgr, invt, edu, gov, cpi, trade, urbangr, private, incm, incmsq, central, west)
Invt = f5(INEpy;, ov, cpi, trade, urban, private, incm, incmsq, central, west)

Edu = f5(INEpy, peduexp, urban, incm, incmsq, central, west)

Inequality = f,(incmgr, trade, agrexp, urban, private, incm, incmsq, central, west)

The first equation in the system explains per capita income growth (incmgr),
which is determined by population growth (popgr) as a proxy of labour input,
investment expressed as proportion of GDP (invt), and human capital defined as
average years of schooling (edu). These are standard growth determinants. Fol-
lowing Clarke (1995) and Barro (2000), we add government expenditure as a
ratio of GDP (gov) and inflation (cpi) to this equation. The former represents
government interference in economic activities and the latter may capture
macroeconomic conditions or business cycle effects. Also controlled are open-
ness (trade), changes in urbanization (urbangr), and privatization (private) vari-
ables. The convergence literature appeals for the inclusion of the lagged income
level (incm). Location dummy variables for central and western provinces
(central, west) are used in this and all other equations to contain heterogeneity.
In specifying the investment function, the most relevant variable, besides
inequality (INE), is lagged per capita income (incm) as a proxy of savings plus
its square (incmsq). As with the growth equation, government interference
(gov) and macroeconomic conditions (cpi) are important independent vari-

* Demand related impact of inequality must eventually work through capital and labour
inputs.
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ables. Little is necessary to justify the inclusions of openness, urbanization
level (urban), and privatization in the investment model.

Although various growth theories indicate that inequality matters for
human capital formation, few earlier attempts were made to include the
education equation. It is well known that income (incm) is a determinant of
education as schooling is costly in China. The income-education relationship
may be non-linear, so we include a square term of income (incmsq) in the
model. Also, education is likely to be affected by government spending on
education, culture, and health (peduexp). Needless to say, more urbanized
regions enjoy better education due to serious biases in education provision
in China; thus the urbanization variable (urban) is relevant.

Leaving income growth and location dummy variables aside, five other
variables are included in the inequality model. The Kuznets hypothesis dic-
tates that the income variable and its square ought to be considered. Privat-
ization is included as it is commonly perceived to be a cause of inequality in
China. On the other hand, openness and urbanization are included as Wan
et al. (2005) and Lu and Chen (2006), respectively, find that they contribute to
regional inequality. Given that the inequality variable is defined as the urban-
rural income ratio, government support to agriculture (agrexp) is expected to
help narrow the urban-rural income gap.

1.3 Empirical Evidence from China

China represents a very interesting case for studying the inequality—growth
relationship. Except the urban-rural disparity, pre-reform China was basically
an egalitarian society. The low inequality was identified as a strain on economic
growth. This is why Deng Xiaoping, at the onset of economic reforms, famously
stated ‘let some get rich first’. The reform period has seen remarkable growth.
Although regional inequality and the urban-rural gap declined from the late
1970s to the mid-1980s, both increased rather dramatically since the mid-1980s
(Wan 2007). China’s growth is preceded by a fairly low initial inequality in the
pre-reform period. From this perspective, the inequality-growth relationship
seems to be negative. However, the Chinese experience depicts a positive cor-
relation when pre- and post-reform periods are examined separately.

There is more. In early 2004, the Premier of China announced a growth
target of 7 per cent, which is lower than any of the growth rates in China since
economic reform began in 1978 (excluding the unusual period from 1989 to
1990). Such a move is unprecedented and represents a major policy shift to
address, at least partly, the inequality problem in China. The high and rising
inequality is perceived to hurt the national economy from the perspectives of
slacking domestic demand and political instability. Directing resources to the
rural sector and non-coastal regions is expected to slow down growth in the



Inequality-Growth Nexus

short run, but may help achieve sustainable growth in the long run. Clearly,
policymakers in China, past and present, see both (short run) positive and
(long run) negative effects of inequality on growth.

These observations appeal for a proper analytical study. Toward this end,
data at the regional or provincial level for 1987-2001 are used to estimate the
systems of equations outlined in section 1.2. Though desirable, earlier data are
too incomplete to be useful. Excluding Taiwan, Hong Kong, and Macao, China
has 31 provinces or regions, including four autonomous municipal cities.
Hainan province was created in 1988 and is merged with Guangdong. Chong-
qing is the youngest region in China. Fortunately, data for Chongqing are
available. Most data for Xizang (Tibet) are missing. Therefore, our sample
consists of 29 regions. All observations in value terms are deflated by rural
and urban consumer price indices (CPI), respectively. For details on data
sources and data construction, see the Appendix.

The systems of equations are estimated with three-stage least squares after
setting m = 9. To determine the degree of polynomial #, the general to specific
approach is followed. This approach is also recommended by Mitchell and
Speaker (1986). We started with n = 6, in which case high collinearity leads to
automatic drops of some PIL terms by STATA. When n is reduced to 5, the PIL
term in the investment equation is insignificant. Once this term is removed,
all PIL terms are significant at the 10 per cent level. The estimation results are
reported in Table 1.1.

The estimated models are of good quality with most parameters significantly
different from zero. Notwithstanding that little can be said a priori about the
signs of many estimates, the positive and significant impacts of physical and
human capital investments, trade, urbanization, and privatization on growth
are consistent with economic theory. Government expenditure is found to be
detrimental to growth (when investment is held constant) but helpful in
increasing investment. These are acceptable since this variable is included as
a proxy for government intervention, particularly in bank lending. See Clarke
(1995) and Partridge (1997). As far as the education equation is concerned,
higher income is found to cause more human capital formation and urbaniza-
tion is positively related to regional education level; both findings corroborate
well with normal expectations.

One interesting finding relates to the income terms in the growth equation.
It shows that growth does not depend on income levels in China, at any
conventional level of statistical significance. This is different from Barro
(2000), who shows that the growth-inequality relationship is conditional on
the level of development: it is positive across developed economies and nega-
tive in the developing world. It is noted, however, that inequality does not
enter the growth equation directly in our model. Another income related
finding is that the Kuznets hypothesis is rejected. In contrast, a U-pattern is
supported by the Chinese data, which is in line with Wan (2004).
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Table 1.1: Estimation results

Growth equation Investment equation  Education equation  Inequality equation
Right-hand
side variables Coefficient t-ratio  Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio
PIL (n = 2) —-0.285 -1.707* 0.137 1.930*
PIL (n = 3) 1.563 2312 -1.071 -1.818*
PIL (n = 4) —1.351T —2.598*** 2.287 1.716*
PIL (n =5) -1.351 —-1.652*
peduexp 0.0006 0.300
agrexp —0.041 3.727***
incmgr —0.043 3.071***
popgr —0.068 —1.015
invt 1.58 7.215%%*
edu 3.561  3.028***
gov -1.529 —6.141*** 1.16 7.733%+*
cpi —0.442 —4.604*** 0.262  3.011***
urbangr 0.375  5.282***
urban —-0.073 -1.352 0.042 8.400***  —0.013 4.333***
trade 0.064 2.667*** —0.025 —1.136 0.007 7.000***
private 0.805 6.765*** —0.416 —5.012*** —0.02  3.333**
incm —53.468 —1.308 6.629 0.161 7.399 1.735%  —12.322 4.444***
incmsq 0.698 0.234 1.058 0.352 -0.476 —2.817 0.874 4.348***
central 7.956  3.716*** 548 —3.914** 0.282 2.541* 0.272 2.989***
west —5.557 —2.621*** 4.833  2.271**  -0.403 —2.385** 0.76  6.129***
constant 292929 2.003** -76.008 —0.524 -22.97 —-1.581 46.571 4.782***

Note: ***, ** * significant at the 1, 5, and 10 per cent levels.
Source: Authors’ calculation.

Some comments on the inequality equation are in order. As indicated by the
coefficients of the location dummy variables, the urban-rural divide is more
severe in western than in central regions, which in turn is more severe than in
coastal regions. This is understandable as urban China is more equal across
locations, while development in rural China is heavily reliant on geographic
conditions. When everything else is the same, the rural west usually lags
behind with the east leading. Also, Table 1.1 indicates that in addition to the
variables of government support to agriculture and income growth, privatiza-
tion helps reduce the urban-rural income gap. This is justified because town-
ship and village enterprises (TVEs) in China, a major component of the
privatization index, represent an important driving force in narrowing down
the urban-rural gap, although they may contribute to the growing inequality
among rural regions (Wan and Zhu 2006: 71-86). Consistent with Wan et al.
(200S5), trade is an inequality increasing variable.

Now attention is turned to the crucial question, ‘How does inequality affect
growth?’ Since the impact is channelled through investment and education,
we first examine the relationship between inequality and these two factors.
Referring to equation (1), the marginal effects of inequality are given by w;.
These are shown in Figure 1.1a. In particular, the instant impact is given by wy,
which is negative in the investment equation but positive in the education
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Figure 1.1a: Impact of one unit increase in inequality on investment (dashed line) and
education (solid line), instant and lagged marginal effects

model. The impact of inequality on investment turns to be positive after one
year and remains so for a number of years. It reverts to be negative after four
years and reaches the negative peak in year six, before eventually converging
to zero. On the other hand, inequality seems more beneficial to human capital
formation over all time horizons except in years three and four. The positive
effect reaches a peak in year seven and then converges to zero. This positive
relationship between inequality and human capital corroborates well with the
theories of Benabou (1996a) and Galor and Tsiddon (1997a, b).

It is also useful to sum w; to obtain the cumulative effects over different time
horizons. These are plotted in Figure 1.1b, which demonstrates that inequality
is detrimental to investment no matter what time interval is considered. This
is consistent with Alesina and Rodrik (1994), who demonstrate that high
inequality may lead to political instability, which is detrimental to investment
and growth. Also, China’s capital market is rather underdeveloped. Conse-
quently, higher inequality means more serious credit constraints and less
productive investments (Galor and Zeira 1993; Fishman and Simhon 2002).
Moreover, as mentioned earlier, a growing inequality increases redistributive
tax pressures, which deters investment incentives (Alesina and Rodrik 1994;
Persson and Tabellini 1994; Benabou 1996b). Finally, the negative inequality—
investment relationship corroborates well with the fact that investment rate is
low in inland regions where the urban-rural gap is large. In contrast, invest-
ment rate is high in coastal areas where the urban-rural gap is relatively
smaller. Figure 1.1b also indicates that inequality helps promote accumulation

11



Wan, Lu, and Chen

1.5

0.5

050 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

-15 ¢ Year

S~ -

Percentage change
~
/
/

— — — investment

education

I
I
I
!
I
55 1
I
L}
!
1

-7.5 "

Figure 1.1b: Impact of one unit increase in inequality on investment (dashed line) and
education (solid line), cumulative effects

of human capital, which may imply the validity of Simpson’s (1990) inverted-
U pattern between education and inequality in China. As is known, educa-
tional level in China has been on the rise and such a rise is accompanied by the
increasing inequality. It is useful to point out that the education-inequality
relationship is largely an empirical one as alternative theories exist, which
predict opposite effects of inequality on education. Our modelling results
support the proposition of Perotti (1992), who concludes that rising inequality
enables the rich to obtain education first when the tuition fee is high relative
to income. Mayer (2000) confirms the positive impact of inequality on college
education in the USA. It has been widely publicized that education is exceed-
ingly expensive in China, particularly for secondary and post-secondary stud-
ies. From this perspective, the positive impact of inequality on education is
understandable.

Once the impacts of inequality on education and investment are identified, it
is straightforward to simulate the inequality—growth relationship by allowing
inequality to increase at a certain margin or percentage. Figure 1.2 shows
the instant or lagged as well as cumulative impacts on growth when China’s
urban-rural income ratio is raised by 0.1 unit. The instant and lagged effects fast
decrease to zero after an initially negative and then positive influences in the first
four years. The cumulative line demonstrates a negative relationship between
inequality and growth, and thisrelationship holds no matter what time horizon is
considered. Most interestingly, the relationship is found to be nonlinear, a key
point underlying the theory proposed by Banerjee and Duflo (2003).
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Figure 1.2: Inequality-growth nexus, instant and lagged effects (dashed line) and cu-
mulative effects (solid line)

1.4 Summary

In this chapter we introduce the polynomial inverse lag (PIL) model in order to
accommodate, within one unified framework, potentially differing impacts of
inequality on growth over different time horizons. Applying simultaneous
equations incorporating the PIL to data from one country, namely China,
our results are expected to suffer less from the problems of heterogeneity,
endogeneity, and measurement errors, commonly encountered in cross-coun-
try growth regressions.

Despite the seemingly positive correlation between growth and inequality
in post-reform China, our empirical results unequivocally point to the nega-
tive effects of inequality on growths in the short, medium, and long run. The
negative effects stem from the strong and negative influence of inequality on
physical investment, which consistently overweigh the mostly positive im-
pacts of inequality on human capital. The inequality-growth relationship is
found to be non-linear, so are the inequality-investment and inequality—
education relationships.

As with any other study, this chapter can be improved in many aspects such
as data quality, model refinements, and better estimation techniques. One
particular avenue for future research lies in the development of bootstrapping
or other tools in order to attach statistical significance to the identified effects
of inequality on growth. Another issue that is yet to be dealt with is the
robustness test of our research findings. This could be difficult given the
open-ended nature of growth theories (Brock and Durlauf 2001).
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Appendix: Data

10.

14

Unless indicated otherwise, data for the period 1987-98 are all from Comprehensive
Statistical Data and Materials for 50 Years of New China (NBS 1999). Data for years
1999-2001, unless indicated otherwise, are from China Statistical Yearbook, 2000,
2001 and 2002 (NBS various years).

popgr = population growth rate. Except for Hebei, Heilongjiang, and Gansu, 1999-
2001 data of agricultural and non-agricultural population are from provincial
statistical yearbooks. Population data of Hebei, Heilongjiang, and Gansu in 2000
are from China Statistical Yearbook, 2001. For these three regions, the 1999 popula-
tion data are the averages of the neighboring two years, and the 2001 data are
forecast based on data in 2000 and the growth rate during 1999-2000.

incm = per capita income lagged by one year. Regional income is the weighted
average of urban and rural per capita incomes, with non-agricultural and agricul-
tural population shares as weights. Both urban and rural incomes are deflated by
regional urban and rural CPIs. For Shanghai, Beijing, and Tianjin, urban and rural
CPIs are the same.

incmsq = incm squared.

urgap = urban-rural income gap. It is defined as urban-rural per capita income
ratio.

incmgr = income growth rate. It is calculated on the basis of incm.

invmtgdp = investment/GDP ratio. It is computed as total fixed capital investment
over GDP.

edu = education. China Population Yearbooks report regional population by education
attainment as from 1987. Unfortunately, such data were not published for 1989,
1991, and 1992, and data for 1987 and 1988 are incomplete as illiterate population
are not reported. Also, unlike data for other years, the 1994 data did not consider
population below the age of 15. To estimate data for these years, we compute average
years of schooling using data for the other years and then fit the model:

In (edu) = f() +

where edu is per capita years of schooling, f(-) is simply a linear function of time
trend and regional dummies, and w is the error term. This model is estimated by the
GLS technique, allowing for heteroskedasticity in the panel data. The R? of the
estimated equation is 0.966. Denoting the predicted value by *, we have

édu = exp [In (édu)] exp (0.562)

where In(édu) denotes the predicted values of In(edu) and 62 is the estimated variance
of u. Data for 1987-9, 1991, 1992, and 1994 are estimated by the above model.

gov = governmental consumption ratio, exclusive of expenditure on culture, edu-
cation, science, and healthcare. Unlike in the existing literature we cannot exclude
education and defense expenditures as these substatistics are not available at the
regional/provincial level.

trade is computed as the trade/GDP ratio. Trade data are converted into RMB.
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11. c¢pi are used to proxy inflation. CPIs of Qinghai are from provincial statistical
yearbook.

12. agrexp = proportion of provincial fiscal expenditure on agriculture.

13. peduexp = per capita government expenditure on culture, education, science, and
healthcare.

14. private = privatization, computed as the proportion of workers and staff in non-
state-owned entities.

15. wurban = urbanization, defined as the proportion of non-agricultural population in
the total.

16. urbangr = growth rate of urban.

17. center, west: location dummies for central and western China, respectively. Consist-
ent with most of the literature, central provinces refer to Shanxi, Inner Mongolia,
Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan, and Guangxi, and west-
ern provinces include Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ning-
xia, Chongqing and Xinjiang.
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2

Income Inequality in China
and its Influencing Factors

Xiaolu Wang

2.1 Introduction

During China’s economic reform, especially from the 1990s, income inequal-
ity between rural and urban areas, among regions, and between different social
groups, increased rapidly. The Gini coefficient in China was 0.32 in 1980,
dropped to 0.26 at the initial stage of economic reform of 1980-4, and then
increased to 0.36 in 1990. It reached 0.45 in 2001 (WIID 2000; World Bank
2004). China is being transformed from an egalitarian society to a highly
unequal country. According to the World Development Report 2004, China’s
Gini coefficient ranked, in an ascending order, eighty-fifth out of 120 econ-
omies (World Bank 2004). Next to China is a group of Latin American and Sub-
Saharan African countries, many of which have been confronted with very
high inequality as well as economic stagnation.

The deterioration of income distribution represents a serious challenge to
social justice, as it can lead to social conflict and undermine economic
growth (see Chapter 1 of this volume). Of the 35 countries with worse
income distributions than China, 13 experienced negative GDP growth in
2002-3, constituting the majority of the 23 countries with negative growth.

Using province level panel data, this chapter attempts to answer the following
questions: Is the Kuznets curve (Kuznets 1955) applicable in China? What
factors are responsible for the widening income gap? What can be done to
reduce income inequality? Relevant policy implications will thence be derived.

2.2 Literature Review and Hypotheses

Based on an analysis of historical data mainly from the USA, UK, and Germany,
Kuznets (1955) puts forward the well-known inverted-U curve: income inequality
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tended to expand at an early stage of industrialization, and then to shrink as an
economy grew. This has induced considerable debate in the last 50 years. Some
economists suggest that a widening income inequality is a necessary cost for
economic takeoff, whereas growth itself will eventually lead to reductions in
inequality. This suggestion implies that efficiency automatically leads to equity.
Conversely, other economists seriously challenge this suggestion on the basis of
theoretical models or empirical studies.

According to Kuznets (19595), the later decline in income inequality is not
unconditional. On the contrary, changes in income inequality are considered
to be the result of a series of economic, political, social, and demographic
conditions. He disagreed with the two contrary presumptions: (1) the ‘later
blooming’ poor countries must follow the development path of the industri-
alized countries; (2) the poor countries face new problems totally irrelevant to
the historical experiences of the industrialized countries. What is needed,
instead, is a careful analysis of past and present circumstances. Kuznets also
disagrees with the argument that developing countries should do nothing
about the expanding income inequality. According to Kuznets (1955: 26) it is
dangerous to argue that completely free markets, lack of penalties implicit in
progressive taxation, and the like, are indispensable for the economic growth
of the now underdeveloped countries.

Kuznets discussed the effects of a few factors on income inequality, particu-
larly those of industrialization and urbanization. He concluded that under
certain conditions migration from the agricultural to non-agricultural or
urban sector can lead to larger inequality, but can reduce inequality after-
wards. Changes in the saving rate, population growth pattern, and even
political systems can also affect income inequality.

A considerable literature exists on testing the Kuznets hypothesis. Some
early studies confirm the existence of the inverted-U curve (e.g. Paukert
1973; Ahluwalia 1976; Ahluwalia et al. 1976) while others find the opposite
(e.g., Deininger and Squire 1996). Regarding the inequality—growth relation-
ship, it is worth noting that some authors argue that serious inequality causes
political and social instability and undermines investment and economic
growth, as happened in Latin America and Sub-Saharan Africa (Galor and
Zeira 1993; Alesina and Perotti 1996; Rodrik 1997). But, if inequality induced
social conflict eventually leads to political reforms promoting democracy and
income redistribution, the country may escape the inequality trap and eco-
nomic stagnation (Acemoglu and Robinson 2002). More recently, the World
Bank (2001, 2003, and 2004) argues that economic growth plays a crucial role
in poverty reduction. But these reports can not identify a clear effect of growth
on the reduction of inequality, although growth is found to be affected by
severe inequality. It seems that growth is a necessary but not sufficient condi-
tion for reducing inequality. Based on a set of cross-country regressions, Bour-
guignon (2003: 17) concludes that the distributional effects of growth depend
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on the initial conditions prevailing in a country and that country specificity
may also mean ample room for policy intervention in determining the distri-
butional effects.

It is clear that the inequality—development relationship, as proposed by
Kuznets, depends on an array of factors. Some play a prominent role at lower
levels of economic development while others are more important at the later
stages of development. The author of this chapter hypothesizes that there are
four groups of factors that may exert effects on income inequality in China,
and these hypotheses will be tested below.

The first group of factors relates to economic growth. It is commonly assumed
that a tradeoff exists between economic efficiency and equity. When efficiency
is the central concern, economic growth may be faster, but social equity may be
compromised, and vice versa. On the other hand, economic growth usually
brings about jobs which could raise the incomes of the poor and help alleviate
poverty. The overall impact of growth on inequality is thus uncertain. This
group of factors include economic growth rate, investment ratio (investment
to GDP), level of FDI (as a proportion of GDP), trade dependence (ratio of import
and export values to GDP), urbanization ratio (the share of urban population in
total), labour migration ratio (the ratio of rural immigrant workers to urban
employment), and registered urban unemployment rate.

With respect to urbanization and rural-urban migration, Kuznets points out
that initial migration can cause enlargement of the low income groups in the
cities, resulting in higher urban inequality without reducing rural inequality.
Later on, however, the incomes of migrants or their next generation may rise,
leading to reductions in urban inequality. Furthermore, as low income rural
population decreases with massive migration, the urban-rural gap will narrow
down. This effect may be more evident in China because rural labour surplus
has been a serious problem. Urban unemployment rate reflects the growth of
employment opportunities from the reverse direction.

The second group of factors relates to income redistribution and the social
security system. Income redistribution can reduce inequality, but its effective-
ness depends on the rationality and efficiency of the fiscal transfer and social
security systems. In this study, the author focuses on the net transfer payment
amongst provinces through the fiscal system (see Wang and Fan 2003, 2004).
However, two issues should be noticed. First, net transfer payments may have
played a role in reducing inter-regional income disparity other than reducing
inequality within provinces, but this cannot be tested using the panel data
model in the current study. Second, as shown in the literature, the current
fiscal transfer system in China is not well designed and its function is not
clearly defined. This might have undermined its effectiveness in reducing
inequality (Wong 2005).

Other variables in the second group include the rates of coverage of the basic
pension system, the basic medical insurance system and the unemployment
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insurance system which are operational in urban areas (most rural areas are
not covered). These systems have been established in recent years, and their
effectiveness still needs to be examined.

The third set of factors is the provision of infrastructure and other public
goods. A large volume of literature stresses the effect of public education on
reducing income inequality, because education can increase the stock of
human capital within middle and low income groups and improve their
employment and income earning ability. Public infrastructure, such as trans-
port and telecommunication facilities, may also benefit this group by offering
them more opportunities for employment and self-development. The vari-
ables being tested include average years of schooling, the density of highway
and railroad network, and the telephone coverage rate.

The fourth group includes factors reflecting institutional arrangements.
China, along with other transitional economies, has experienced privatization
of public properties. In a market economy, private property is an important
means for earning income. Consequently, privatization can lead to larger in-
come inequality. However, there are also cases showing a reduction of income
inequality arising from market development (World Bank 2003). The market
oriented rural reforms in the early 1980s are responsible for the significant drop
in the urban-rural income gap in China. Also, development of urban private
sectors in more marketized areas in later periods did contribute to job creation
and poverty reduction. By contrast, unemployment was observed as an import-
ant source of poverty and inequality in some less market oriented areas. To test
the overall effect of marketization on income inequality, the marketization
index of the National Economic Research Institute (NERI) (Fan, Wang, and
Zhang 2001; Fan, Wang, and Zhu 2003, 2004) will be used.!

Inappropriate government intervention in the operations of enterprises, un-
justified government levies, corruption, and similar institutional problems may
affect income inequality. When political power is used in the allocation of
resources without adequate monitoring, it induces rent-seeking behaviour and
leads to unfair income distribution. Three variables are used to test for these
effects: government intervention (using the proportion of time spent by entre-
preneurs dealing with various government departments), enterprise non-tax
burden (as a proportion of annual sales), and the ‘grey income’ index.? The

! The NERI index of marketization measure relative achievement in marketization of
China’s provinces in five fields, consisting of 23 indicators. The five fields are government—
market relations, development of non-state enterprises, development of commodity markets,
development of factor markets, and market intermediaries and legal environment for markets.
A 0-10 score is assigned for each indicator.

2 ‘Grey incomes’, not necessarily illegal, refer to incomes that recipients are unwilling to
disclose. If derived from corruption or earned illegally, ‘grey income’ may widen income in-
equality. The author assumes that the latter is proportionally related to the former, and calculates
this index in the following way: (1) take final private consumption from the provincial GDP
account sheets as true resident consumption; (2) use the consumption expenditures from the
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first two variables are collected from the NERI survey data, covering more than
3,000 enterprises, and the grey index are calculated from NBS data. All other
data are from NBS (various years) unless otherwise indicated.

2.3 Does the Kuznets Curve Exist in China?

To carry out the analysis, the author uses panel data from 1996 to 2002 across 30
provinces (including four autonomous regions and four municipalities that are
under direct central administration; Tibet is excluded due to shortage of data).
There are many differences among different provinces. Yet, because of common
history, cultural tradition, economic and political systems, policy environment,
and reform experiences, they are expected to follow similar development path.
The future of less developed provinces is expected to resemble the development
status of today’s advanced provinces. This makes the panel data analysis valid.

The Gini coefficient is used to measure inequality within urban and rural China,
separately (the overall Gini is unavailable). To indicate the urban-rural income
gap, the author uses the ratio of urban disposable income to net rural income, both
on a per capita basis. Thus, at least three equations will be estimated to model
income inequality in the urban areas, rural areas, and between urban and rural
areas, respectively.

Two alternative functions are specified. Models 1a, 2a, and 3a (see below)
include the provincial GDP per capita and its quadratic term as independent
variables. This functional form allows for symmetrical increasing and decreas-
ing segments of the Kuznets curve. However, the curve may well be non-
symmetrical (see Deininger and Squire 1996 and Figure 2.1). To permit this
possibility, the GDP variable is transformed into the logarithmic form and
then included, along with its square, as the independent variables. This yields
models 1b, 2b, and 3b (see below).

It is argued in the literature that a correct functional form should predict
zero inequality when income is zero (Wan 2002). For this reason, the constant
term should be excluded. However, given that the models are used to approxi-
mate real-world situation (zero income for everyone is virtually impossible in
reality), it is more important to fit the models to the data as accurately as
possible. The constant terms are, therefore, retained in the hope that they may
help improve the goodness-of-fit.

Using notation GINI to denote Gini coefficient, RUD to denote urban-rural
gap, subscript u to index urban China, r to index rural China, we have the
following models:

NBS urban and rural household surveys and the provincial urban and rural population data to
derive the reported resident consumption. The difference between the two consumption esti-
mates, expressed as a percentage of the former, is defined as the ‘grey income index’. A higher
value of this index approximately implies more serious corruption in the relevant province.
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Figure 2.1: Relationship between rural Gini coefficient (on the Y-axis) and GDP per
capita measured in RMB (on the X-axis), provincial data, 1996-2002

Source: Data from NBS (various years).

GINL, = A, +a1Y + a,Y? + v, (1a)
GINL, = B, + a1InY + ax(InY)? + w, (1b)
GINIL, = A, + 1Y + b, Y2 + v, (2a)
GINI, = B, + biInY + by(InY)? + w, (2b)
RUD =Ag+c1Y + Y2 + vy (3a)
RUD = By + c1InY + c;(InY)? + wy (3b)

where Y is per capita GDP in 1996 constant price; A, B, a, b, and c are para-
meters to be estimated, and v and w denote the error terms. For easy reference,
equations (1a), (2a), and (3a) will be referred to as linear models while (1b),
(2b), and (3b) will be termed loglinear models.

The estimation results are tabulated in Table 2.1. It is clear that under the
linear models, the coefficient estimates for GDP per capita are highly signifi-
cant and positive and those for quadratic GDP per capita are negative and
significant. These imply acceptance of the Kuznets hypothesis. Although some
coefficients become insignificant under the loglinear models, they all have
higher R%s than their linear counterparts, and thus are preferred.

It is worth noting that all models predict increasing inequality in urban and
rural China, and between urban and rural residents over a considerably long
period. According to the preferred models, urban inequality would continue to
increase in the very long term and will attain its maximum at GDP per capita of
RMB two million. This is practically indifferent to a non-decreasing function.
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Table 2.1: Estimates of the income inequality models (fixed effect)

Model 1a Model 1b Model 2a Model 2b Model 3a  Model 3b

Dependent variable GINI, GINI, GINI, GINI, RUD RUD
Y 1.98E-3 2.39E-3 6.08E-5
(10.765**) (6.273*%) (3.423*)
Y2 —3.52E-08 —5.67E-8 —6.71E-10
(—6.467*%) (—5.044*%) (~1.235)
Iny 27.878 85.225 —1.228
(2.174%) (3.067**) (—1.053)
(InY)? —0.9554 —4.210 0.0914
(~1.325) (—2.695**) (1.376)
C 13.757 —144.942 16.126 —393.023 2.2632 6.378
(13.161*) (—2.543%)  (7.465**)  (—3.182*%) (23.39*%) (1.246)
R? (within) 0.4829 0.5460 0.1871 0.2154 0.1181 0.1236

Note: Numbers in parentheses are t-ratios; * significant at the 5% level; ** significant at the 1% level.
Source: Author’s calculations.

Meanwhile, rural inequality would achieve its maximum at per capita GDP of
RMB 25,000 in 1996 constant price, which is unlikely to be achieved before
2012. Interestingly the urban-rural gap would never decrease. To summarize
the above results, further increase in income inequality in China is expected in
the foreseeable future.

2.4 What Factors are Influential for Income Inequality?

In this section, the four groups of factors affecting income inequality, as
discussed earlier, will be examined. A number of variables are added to earlier
models in order to assess their effects on income inequality. Again, both the
linear and loglinear models are considered. They are called extended linear
and loglinear models. To economize on space, only extended loglinear models
are shown below:

GINI, = Cy + a1InY + a>(InY)? + as YR + a4RI + asRFI + agOPEN
+ a7;URB + agUEM + a9TRP + a1oRPES + a1 RUEM + a2,RMED (1d)
+ a13RWD + a14,HWD + a15TEL + a16ED + a17MKT + +a18LM
+ a19GI + axoEB + a;1GY + e,

GINI, = C, 4+ b1InY + by(InY)? + b3 YR + b4RI + bsRFI + bsOPEN
+ b7URB + bgUEM + bgTRP + bl()RPES + b11RUEM + b12RMED
+ b13RWD + b1s,HWD + b15TEL + b16ED + b17;MKT + b1gLM
+ b19GI + byoEB + b1 GY + e,

(2d)
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RUD = C; + ¢c1lnY + cz(lnY)2 + c3YR + c4RI + ¢csRFI + csOPEN + c;URB
+ cgUEM + c9TRP + ¢19RPES + c11RUEM + ¢c12RMED + ¢13RWD (3d)
+ c14HWD + ¢15TEL + ¢c16ED + ¢17MKT + c1gLM + ¢19GI + co0EB
+c21GY + ¢4

where C is a constant, YR is the GDP growth rate; Rl is the investment ratio; RFI
is the ratio of FDI in total investment; OPEN is the ratio of imports and exports
to GDP; URB is the urbanization ratio; UEM is the registered urban unemploy-
ment rate; TRP is the per capita net transfer payment; RPE, RUE, and RME are
the coverage rates of the urban pension, unemployment insurance, and med-
ical insurance systems, respectively; RWD and HWD are the railroad and
highway network densities; TEL is the telephone coverage rate; ED is the
average year of schooling of the population above 6 years of age; MKT is the
marketization index; LM is the labour migration ratio; GI is a variable of
government intervention; EB is non-tax burden of enterprises; GY is the grey
income index; e is the error term.

Estimation results of the extended models are presented in Table 2.A1 in the
Appendix. They indicate that the extended log-linear models have higher R%s
than their linear counterparts, and they have more estimates which are statis-
tically significant. The Hausman test favours the fixed effect specification for
models (1d) and (3d), but random effect specification for model (2d). Variables
with very low t-ratios were dropped from the models and re-estimation is
undertaken. The final results of the preferred models are shown as follows:

GINI, = —346.17 + 72.94InY — 3.731(InY)? + 0.0514RI + 0.0602RFI
+0.03430PEN + 0.3345UEM — 0.0041TRP + 0.1249RPES (1d)
— 0.0311RUEM + 0.0192RMED + 1.802ED — 0.6531MKT

+ 2.003EB + 0.0509GY + ¢,
GINI, = —161.21 + 41.28InY — 2.166(InY)? — 0.2327YR — 0.1360RFI 2d
+0.0074TRP — 0.0450RWD + 0.2544TEL — 0.5118MKT + ¢, (2d)
RUD = —30.64 + 7.839Y — 0.4597(InY)* — 0.0053YR + 0.00930PEN 3d)

+ 0.0002TRP + 0.003SRMED — 0.0035SRWD — 0.0085HWD
+ 0.0403TEL — 0.0658ED + ¢4

Both the urban and urban-rural inequality models (1d) and (3d) show rela-
tively high explanatory power; their within R?s are between 0.6 and 0.7. The
overall R? of the rural inequality model (equation (2d) with random effect) is
0.43. Per capita GDP and its quadratic term are significant in all three models.

What about the impact of growth factors on urban inequality? In model (1d),
the investment ratio (RI), FDI ratio (RFI) and trade dependence (OPEN) all have
positive coefficient estimates with t-ratios above 1, although insignificant. The
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insignificance of RFI and OPEN is likely due to their multicollinearity with InY
(correlation coefficients are 0.656 and 0.746, respectively). They are also correlated
with Y (correlation coefficients are 0.622 and 0.748, respectively). These multi-
collinearities may be responsible for the insignificance of Y in equation (1c). Trade
dependence has a positive and significant impact on urban-rural gap, possibly due
to its positive effect on urban incomes but less effect on rural incomes. Not
surprisingly, urban unemployment rate is positively related to urban Gini coeffi-
cient, confirming that unemployment is one of the causes of inequality.

The effects of economic growth rate (YR) on rural inequality and the urban-
rural income gap are negative, and significant in the rural inequality model.
This is because high economic growth generates employment, thus helps
transfer rural labour to non-agricultural sectors, which may lead to poverty
reduction in rural China. The urbanization ratio and labour migration ratio are
dropped from the models because of their low, although negative, t-ratios.

Regarding the second group of factors—transfer payments and social security
systems—the fiscal transfer payment is found to have a negative impact on urban
Gini coefficient, but positive one on rural Gini and the urban-rural income gap,
all significant at the 1 or 5 per cent levels. Thus, the transfer payment system was
effective in urban China only. It is known that some transfer payments in rural
China were used to encourage local investment and supplement wage expend-
iture of the local public sector, thus they did not help the poor.

The objective of the social security system is to reduce inequality. However,
only the unemployment insurance scheme is shown to have a negative effect on
the urban Gini, confirming the importance of unemployment as an inequality
determinant. Surprisingly, both the pension and medical insurance systems
have positive and significant effects on the urban inequality, suggesting that
the urban middle and high income groups may benefit more from these systems
than the low income groups. According to the results of an unpublished NERI
survey undertaken in 2005, the average reimbursement from the medical insur-
ance system is higher for urban middle and high income groups than for low
income groups. The same is true in terms of reimbursement ratio out of per capita
medical expenditure. In other words, the coverage is lower for the poor. This
indicates existence of obstacles in extending the coverage to the poor within the
current system. In addition, these systems are absent in most rural areas, and
thus only urban residents can benefit. This explains why the medicare system
has a positive effect on urban-rural inequality.

As to the third group of factors—public goods and infrastructures—the
average year of schooling exerts a positive and significant impact on urban
Gini. Its estimate for the urban-rural inequality is negative, but insignificant.
These results echo the fact that education opportunities are unequally distrib-
uted among different social groups, and the poor are disadvantaged in this
regard. Turning to transport and telecommunication facilities, both the rail-
road and highway densities have negative estimates; the former on the rural
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Gini coefficient and the latter on the urban-rural income gap, both are sig-
nificant at the 10 per cent level. These results suggest that the development of
transport facilities helps rural residents. An unusual result is the positive and
significant effects of telephone coverage on rural Gini coefficient and the
urban-rural income gap, although this is not the case for the urban Gini.
This may imply that telephone usage is basically limited to urban residents
and middle and high income groups in the rural regions, where in 2003 only
45 per cent of households had fixed telephones.

Finally, with respect to institutional factors, the marketization index is
found to be negatively correlated with both urban and rural Gini coefficients
though the estimates are not significant. The non-tax burden and the grey
income index have positive impacts on urban inequality. The former is sig-
nificant at the 5 per cent level, and the latter close to the 10 per cent level. It
seems that inadequate government levies and corruption can change income
distribution, leading to greater inequity.

The fitted curves of loglinear models and their extended counterparts are
illustrated in Figures 2.2(a), 2.2(b), and 2.2(c), respectively. In each of the
figures, the dotted and solid curves represent the non-extended model and
extended models, respectively. Figure 2.2(a) shows a large difference between
the two curves for urban China. Clearly, a large portion of urban inequality,
formerly explained by GDP per capita and its quadratic term, is now explained
by other variables. This, however, is not true for Figure 2.2(b). Interestingly,
the two curves in Figure 2.2(c) diverge at the higher income level. This indi-
cates that the urban-rural inequality is heavily influenced by explanatory
variables for the more developed regions.

To estimate the contribution of various influential factors to income in-
equality, the 2002 average values of these variables are substituted into the
empirical models of (1d), (2d), and (3d). The results, tabulated in Table 2.2,
present some noteworthy findings. First, rural income inequality, and urban-
rural inequality to some extent, is mainly due to the low levels of economic
development, but this is not the case for urban inequality. As shown in Table
2.2, GDP per capita explains a major part of rural inequalities and the urban-
rural gap, but only explains a minor part of urban inequality. Three-quarters of
the urban Gini coefficient is explained by other factors.

Second, the direction of the effect of short run economic growth is uncer-
tain. Some of these factors (i.e. the investment ratio, foreign investment ratio,
and trade dependence), cause urban inequality to expand, but these effects are
partially offset by the employment effect of growth. The trade dependence also
lifts up urban-rural inequality, whereas high economic growth rate reduces
rural and urban-rural inequalities. Broadly speaking, these effects led to rises
in both the urban Gini and urban-rural gap by almost 10 per cent, but reduced
the rural Gini by more than 10 per cent.
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Figure 2.2c: The two rural-urban inequality curves

Note: The horizontal axis is GDP per capita (RMB), the vertical axis in Figures 2.1 and 2.2 indicates
Gini coefficient (%), and that in Figure 2.3 indicates the ratio of urban per capita income to rural per
capita income. GINIul, GINIrl, and RUD1 are fitted curves based on the non-extended models;
GINIu2, GINIr2, and RUD2 are that based on the extented models.

Source: Based on the modelling results.
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Third, after cancelling out the positive and negative effects of the fiscal
transfer and social security systems, these factors explain roughly 5 per cent
of the urban Gini and almost 10 per cent of the urban-rural gap. These positive
results are due to both the low coverage of social security systems for the poor,
and the inefficient use of transfer payments.

Forth, education and public infrastructure (railway and highway) are found
to help reduce urban-rural gap by a quarter. But education is also the most
important factor responsible for urban inequality, with a positive contribution
of nearly 50 per cent. This is due to unequal opportunities, especially in higher
education, and therefore unequal distribution of human resources among
different social groups.

Finally, institutional environment is important for income distribution. Both
enterprises’ non-tax burden and the grey income index are positively related to
urban inequality and responsible for 18 per cent of the Gini coefficient. To the

Table 2.2: Contribution of Variables Influencing Inequality, 2002

Contribution to inequality

Influencing factors Variable Average value Urban  Rural  Urban-rural

GDP per capita (RMB, 1996 prices) Y 10,087

Log GDP per capita Iny 9.22 6.724  3.806 72.27

Square log GDP per capita (InY)? 84.99 -3.171 —-1.841 —39.07

GDP growth rate (%) GDPR 11.70 —0.027 —-0.06

Investment ratio (investment/GDP, %) RI 39.70 0.020  0.000

FDI ratio (FDI/fixed investment, %) RFI 6.48 0.004 -0.009

Trade dependence (import&export OPEN 29.02 0.010 0.27
value to GDP, %)

Urban unemployment rate (%) UEM 3.86 0.013

Net transfer payment (RMB, 1996 prices) TRP 106.94 —0.004 0.008 0.03

Coverage of the pension system (%) RPE 20.75 0.026

Coverage of the unemployment benefit (%) RUE 64.06 —0.020

Coverage of the medicare system (%) RME 60.32 0.012 0.21

Railway density (km/100 km?) RWD 24.87 —0.011 —0.09

Highway density (km/100 km?) HWD 17.74 -0.15

Telephone coverage (sets/100 people) TEL 18.02 0.046 0.73

Years of schooling above 6 yrs old ED 7.82 0.141 —0.51
(person/year)

Marketization index MKT 5.98 —0.039 -0.031

Non-tax burden to enterprises’ sales (%) EB 2.42 0.049

Grey income index (%) GY 6.56 0.003

Constant C 1.00 —3.462 -1.612  —30.64

Contribution of GDP p.c.+-unidentified+error 0.072  0.345 2.55

Sum contribution of other factors 0.214 -0.024 0.42

Aver. urban/rural Gini and rural-urban ratio 0.286  0.321 2.97

Notes: The railroad and highway densities are calculated as the length of network lines (km) per 100km? of
provincial territory, both converted into standard length of grade Il highway. The conversion factor between
railway and standard grade Il highway is 14.7. Urban-rural income ratio is the urban per capita disposable
income to rural per capita net income.

Source: Calculated from the estimation results and NBS (2003, 2004).
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contrary, the marketization index is negatively related to both the urban and
rural Gini coefficients, reducing them by more than 10 per cent.

2.5 Conclusion and Policy Implications

In this chapter, we examine the trend and causes of income inequality in
China using a panel data modelling method. The result does not support an
unconditional inverted-U curve, indicating that economic growth alone will
lead a continued trend of rising inequality in the foreseeable future in China.
Further analysis shows that four groups of factors are either responsible for the
rising inequality, or useful measures to reduce inequality. They are related to
short run growth, fiscal transfer and social security systems, education and
public infrastructure, and institutional factors.

Most growth factors are disequalizing but they can help reduce inequality
via their effects on employment. Unfortunately, the fiscal transfer and social
security systems are found to contribute to higher inequality due to inefficient
use of the transfer payment and low coverage of the social security systems
for the poor. Thus, possibilities exist for enhancing these systems to lower
inequality and increase economic efficiency. Education opportunities are
unequally distributed in China thus supporting the disadvantaged in educa-
tion can certainly help improve income distribution, although this effect is
only effective in narrowing down the urban-rural gap. Finally, marketization
is negatively related to urban and rural inequality. However, other institutional
factors such as enterprises’ non-tax burden and grey income index are posi-
tively related to inequality. Therefore, institutional reforms aiming at better
governance will not only help contribute to China’s sustainable development
in the long run, but also help reduce inequality.
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Appendix
Table 2.A1: Estimation results
Model 1c (fe) Model 1d (fe) Model 2c (fe) Model 2d (re) Model 3c (fe) Model 3d (fe)
Dependent
variable Gini, Giniy, GINI, GINI, RUD RUD
InY 72.937 41.28 7.839
(3.092**) (1.878") (4.242*%)
Iny? -3.731 -2.166 —~0.4597
(~2.795*%) (~1.699) (~4.212%%)
Y 0.000389 0.00163 —9.11E-05
(0.986) (1.935%) (~2.639*%)
¥? —9.62E-09 —3.22E-08 1.04E-09
(=1.247) (~2.203%) (1.570)
YR —0.2280 -0.2327 —0.00681 —0.00532
(~2.319%) (-2.419%)  (=1.751)  (~1.396)
RI 0.1296 0.0514
(2.925**) (1.116)
RFI 0.0390 0.0602 —0.1758 —0.1360
(0.697) (1.118)  (—1.543) (~1.714)
OPEN 0.0130 0.0343 0.00716 0.00930
(0.409) (1.124) (2.675*) (3.599**)
UEM 0.1782 0.3354
(1.059) (2.060%)
TRP —0.00371 —0.0041 0.00760 0.00738 0.000384 0.000238
(~2.618*%) (~3.085%%)  (3.626*%) (4.113%%)  (4.159*%) (2.297%)
RPE 0.0889 0.1249
(1.662") (2.407%)
RUE —0.00796 —0.0311
(~0.517) (~1.948%)
RME 0.0360 0.0192 0.00367 0.00352
(3.133*%) (1.6317) (4.071%%)
(4.159*%)
RWD 0.1012 —0.0450 —0.00209 —0.00354
(0.982) (~1.620)  (—0.485) (~0.873)
HWD —0.0112 —0.00854
(-1.809)  (-1.681")
TEL —0.0614 0.2544 0.0421 0.0403
(~0.315) (2.427%) (5.468**) (5.487*%)
ED 2.498 1.802 0.0173 —0.0658
(3.516*%) (2.556%) (0.316) (~1.198)
MKT —0.7309 —0.6531 0.8918 —-0.5118
(~1.378) (~1.302) (0.812) (~1.047)
EB 1.844 2.003
(2.112%) (2.389%)
(@4 0.0827 0.0509
(2.582%) (1.600)
C —3.675 —346.17 16.552 —-161.21 2.653 —30.643
(~0.712) (=3.294*  (2.523%) (~1.698") (6.728*)  (—3.924*%)
R? (within) 0.5914 0.6245 0.2773 0.2495 0.6790 0.6973
(between) 0.0011 0.0003 0.0051 0.6541 0.1903 0.0008
(overall) 0.0231 0.0222 0.0165 0.4312 0.2436 0.0399

Hausman test X2(14) =72.9 X%(14) = 74.1

p = 0.0000

p =0.0000

p=0.2615

p=0.1310

X*(8)=16.6 X*(8)=10.0 X*(10)=15.0 X3(10) =42.5
p=0.0340

p = 0.0000

Note: Numbers in parentheses are t-ratios. Those with ' are significant at the 10% level, with * are significant at the
5% level, and with ** are at the 1% level.

Source: Author’s calculations.
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Poverty Reduction in China:
Trends and Causes

Yin Zhang and Guanghua Wan

3.1 Introduction

Poverty dynamics in China commands worldwide attention not merely because
of the sheer size of its population but also because its low starting point means
that China still has the second largest share of the poor in the world.! China’s
fight against poverty will continue to significantly affect global poverty trends.
More intriguing, and also puzzling, is the fact that poverty reduction slowed
down and at times was even reversed in the past decade or so (Ravallion and
Chen 2004) while per capita real GDP frequently posted growth rates of well
over 8 per cent per annum. This development contrasts with China’s experience
in the 1980s when growth in the same range successfully lifted hundreds of
millions out of poverty. What could the weakening of the responsiveness of
poverty to aggregate output growth be attributed to? Was it caused by a reduc-
tion in the household share of national income, in which case even the income
of an average person would have increased more slowly than suggested by GDP
growth rates? Or, was it down to an increase in inequality such that the gains
from aggregate growth have failed to trickle down to those on the bottom rung
of the income ladder? A theoretically less interesting yet empirically important
third possibility is that the reported poverty trend is a statistical artefact arising
from the inappropriate measurement of poverty.

In this study, we explore poverty changes in China in the 1990s and attempt
to attribute these changes to income growth and redistribution, respectively.
To address the issue of robustness, we use unit record household survey data
from two separate sources rather than the grouped data published by the NBS.

! According to the World Bank’s Global Poverty Monitoring database, more than 210
million people in China live with less than US$1.08 per day (in 1993 PPP) as of 2001, 99
per cent of whom are in the rural areas.
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Further, we compare results from using different poverty measures, poverty
lines and equivalence scales and adjust poverty lines over time and space.
Urban poverty, as well as rural poverty, is considered. Our results help assess
the relative importance of growth and inequality in affecting poverty, and thus
shed light on the proximate causes of the lack of progress in poverty reduction
in the 1990s.

The plan of this chapter is as follows. In section 3.2, we describe the decom-
position methodology and discuss various uncertainties involved in assessing
poverty trends and decomposition. Section 3.3 presents the time profile of
poverty measures and the decomposition results. Particular attention is given
to results that are consistent across alternative poverty measures, poverty lines
and equivalence scales. Concluding remarks are given in the last section.

3.2 Decomposition Procedure and the Robustness
of Decomposition Results

The most popular growth redistribution decomposition of poverty trends is
that proposed by Datt and Ravallion (1992). Kakwani and Subbarao (1990) and
Jain and Tendulkar (1990) each use a variant of the Datt-Ravallion method. All
three methods are path dependent. In addition, the first two are either inexact
or come with a non-vanishing residual component unless distribution remains
the same or growth is absent over time. As shown below, these nuisances can
be removed by a simple averaging procedure.

Let AP denote a change in poverty index P and assume both income Y and
poverty line z are measured in real terms (changes in the poverty line can also
be accommodated). A change in poverty between period O and period T can be
written as:

AP =P(Yr;z) — P(Yo; 2) 1

By definition, the growth component is the change in poverty due to a change
in the mean of Y while holding its distribution (characterized by the Lorenz
curve) constant. The inequality or redistribution component is the change in
poverty due to a change in the distribution of Y while holding its mean
constant. Let Y(L;, u;) be a hypothetical income distribution with Lorenz
curve L; and mean y; taken from different distributions, i.e., i=0or T, j = 0
or T and i#j. Let P(Li, p;) represent the corresponding poverty index of
Y(Li, p;). The growth component of AP can be defined as:

growth component = P(Ly, ur) — P(Yo; 2) 2)
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or, alternatively as:
growth component = P(Yr; z) — P(Lt, ) (2a)
Similarly, the redistribution component can either be defined as:
redistribution component = P(Lt; uy) — P(Yo; 2) 3)
or:
redistribution component = P(Yr; z) — P(Lo, ) (3a)

It is easy to see that different combinations of the alternative growth and redis-
tribution components produce four distinct decompositions of AP. If equations
(2) and (3) are used, period O is considered as the reference period. By contrast,
choosing equations (2a) and (3a) implies that the reference period is period T.
The results from the two decompositions need not agree, and both are inexact in
the sense that the growth and redistribution components do add up to AP. If the
combination (2a)-(3) or (2)-(3a) is used, the decomposition will be exact since:

P(Yr; z) — P(Yy; z) = [redistribution component] + [growth component]
= [P(Yr; 2) — P(Lo, up)] + [P(Lo, ur) — P(Yo; 2)] (4)
= [P(L1; mo) — P(Yo; 2)] + [P(Y1; 2) — P(LT; po)] (S)

However, the redistribution and growth components are measured against
different reference periods in equations (4) and (5). Again, the two decomposi-
tions will produce different results in general and are thus equally arbitrary or
equally justified.

A solution to the reference point problem is to take the average of equations
(4) and (5) to arrive at:

AP = 0.5{[P(Yr; 2) — P(Lo, wr)] + [P(L7; o) — P(Yo; 2)]} ©)

+ 0.5{[P(Lo; pr) — P(Yo; 2)] + [P(Y1; 2) — P(Lt; o)1}
As it turns out, the decomposition in equation (6) is not an arithmetic gim-
mick; theoretical justifications can be found in the cooperative game theory
(Shorrocks 1999; Kolenikov and Shorrocks 2005). Apart from notational dif-
ference, equation (6) is identical to what Shorrocks (1999) derived using
Shapley value. Thus, we can decompose poverty differences into a growth
component G and an inequality component I as:
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G = 0.5{[P(Lo, u) — P(Yo; 2)] + [P(Yr; 2) — P(Lt, po)1} )
I'=0.5{[P(Yr; 2) — P(Lo, ur)] + [P(LT, o) — P(Yo; 2)]} @®)

The decomposition is symmetric as well as exact.

How can the poverty indices P(Lg, wy) and P(Lt, uy) of the hypothetical
distributions be obtained? The method used in previous studies is to derive
the functional form of the poverty index as a function of the mean and
parameters governing the shape of the Lorenz curve of the distribution. The
parameters are then estimated econometrically for both periods 0 and T.
Plugging into the derived formula the parameter estimates for period O and
mean income of period T gives P(Lo, wr). P(Lt, ng) can be obtained similarly.
Implementing this method requires a priori specification of the parametric
form of either the Lorenz curve or the probability density function of relative
income. Both the specification and the estimation of parametric models can
give rise to errors biasing the results, a price one is forced to pay when faced
with grouped data. If unit record micro data are available, which is the case of
this study, a simpler solution exists. To leave the Lorenz curve of an income
distribution intact but give it a new mean, one can simply scale every obser-
vation, that is, Y(Lr, po) = Y7 X (ro/pr) and Y(Lo; py) = Yo x (ny/po)-

Even with unit record data, however, making poverty comparison is still
subject to a host of uncertainties, many of which carry over to the decom-
position of poverty changes. We consider three such uncertainties here:
poverty measures, poverty lines, and equivalence scales. The three most
widely used poverty measures are the head count ratio PO, the poverty
gap index P1 and the squared poverty gap index P2, all of which belong
to the Foster-Greer-Thorbecke (FGT) (Foster et al. 1984) family of poverty
measures:

1 Z—Y,' “
pa:N;Z(z) ©)

The head-count ratio (« = 0) gives the proportion of the population whose
incomes fall below the poverty line z. The poverty gap index (o« = 1) measures
the average income shortfall in meeting the living standards implied by the
poverty line. The average shortfall is expressed as a percentage of the poverty
line, and the income shortfall of the non-poor is deemed to be zero. The
squared poverty gap index (a = 2) is the sum of the proportional poverty
gaps weighted by themselves. It is well known that, depending on how in-
equalities among the poor have changed, the three measures may give out
conflicting signals regarding changes in poverty. This in turn will lead to
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different assessment of the relative role played by income growth and redis-
tribution in affecting poverty.?

The evaluation of changes in poverty may also be very sensitive to where the
poverty line is drawn. For example, a poverty line set near a local mode of the
income distribution might unduly exaggerate the growth component of pov-
erty decomposition, thereby obscuring changes occurring further down the
distribution. In this chapter, we consider four sets of national and inter-
national poverty lines. These include the US$1.08 and US$2.15 per capita
per day poverty lines in 1993 PPP, the US$1 and US$2 per capita per day
poverty lines in 1985 PPP, the urban and rural poverty lines proposed in
Ravallion and Chen (2004) (1,200 yuan for urban areas, and 850 yuan for
rural areas in 2002 prices), the official rural poverty line of 530 yuan in 1995
prices, and a 1995 urban poverty line obtained by adjusting the official rural
line by the 2002 urban to rural poverty line ratio in Ravallion and Chen (2004).
Another concern about the poverty line is whether a uniform nominal value of
the poverty line is applicable to all regions under examination. The costs of
living vary, sometimes widely, across Chinese provinces. Official CPIs pub-
lished by the NBS, available at the provincial level, allow one to trace the
changes in the costs of living within a province over time, but not the differ-
ences across provinces. Using official CPIs and price data for 1990, Brandt and
Holz (2004) constructed several panels of provincial price levels for the latter
purpose. One of these price deflators is adopted in this chapter to convert
poverty lines at the national level to provincial poverty lines or, equivalently,
to convert nominal income figures to real incomes measured in national prices
of the base year.?

Most existing studies about China’s income poverty use per capita income as
the indicator of individual welfare.* As is known, some important household
consumption items like housing, utilities, transportation, etc., are fairly non-rival.

2 To take a simple example, suppose that an income distribution has changed from (1, 2,
3, 4) to (2, 2, 2, 4) and the poverty line is set at 2.5. The head count ratio would indicate an
increase in poverty (from 0.5 to 0.75) whereas the poverty gap index would show a decrease
(from 0.2 to 0.15). Decomposing the change in head count ratio according to equations (7)
and (8) would put the contribution of growth at zero and the contribution of redistribution as
poverty worsening (I > 0). The same decomposition applied to the change in the poverty gap
index would give a negative redistribution component.

% For rural areas, we use the deflator obtained by applying to a rural consumption basket
rural CPIs adjusted for consumption of self-produced products. For urban areas, the deflator is
obtained by applying official urban CPIs to an urban consumption basket. It is necessary to
note that although Brandt and Holz (2004) used separate rural and urban baskets, they applied
the same compositions to all provinces throughout 1984-2000. As a result, regional differ-
ences in and changes over time of consumption patterns are ignored. In addition, consump-
tion baskets used for deriving CPIs are meant to be representative of the consumption pattern
of the entire population, and hence may well differ from the consumption pattern of the poor.

‘Ina study of urban residents in 12 cities, Gustafsson et al. (2004) found that the size and
age composition of households have a modest impact on households’ perception of minimum
living expenditure.
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The existence of scale economies due to such semi-public goods, along with the
varying needs of households of different demographic compositions, means that
the same amount of per capita income does not always denote the command of
the same amount of real resources for individuals from different households. To
account for such idiosyncrasies, we employ the constant elasticity equivalence
scale to normalize household sizes. More specifically, if n; represents the number
of people in household i, the normalized household size is given by k; = n/,
where 6 is alternatively set to 0, 0.8, and 0.5.°> Given a poverty line defined in
per capita income, it is clear that the larger the value of 6, the lower the level of
poverty. Whether and how applying a different equivalence scale will impact on
the change in poverty and its decomposition is not immediately clear.

3.3 Poverty Dynamics in the 1990s

The rural and urban household surveys administered by the NBS have long been
the most important data source for studying income distribution in China.
Compared with other available household income data, the NBS data have
two major strengths. The NBS surveys cover all mainland provinces and are
thus nationally representative. Going back to 1980, the NBS data also have the
longest time span. However, the NBS data have also come under criticism for
excluding from houshold income many non-monetary items such as housing
subsidies, various incomes in kind received by urban residents from their work
units, the imputed value of owner occupied housing, and so on. The importance
of these items as household income sources has varied over time. Therefore,
poverty trends based on the NBS data are biased to the extent that they reflect
the changing severity of the measurement error (Khan 1999). The published
NBS data are invariably grouped,® and the format of grouping has evol-
ved and is different across provinces and different levels of reporting.” As
discussed earlier, obtaining poverty measures from grouped data requires estimat-
ing the Lorenz curve or probability density function. This constitutes another
source for potential bias in estimated poverty trends, and the incosistnency in
reporting format compounds the problem.

5 @ =1 corresponds to the assumption that there exist no scale economies. Although the
one parameter equivalence scale does not explicitly account for differences in household
characteristics other than household size, Figini (1998) found that, for OECD countries,
many two parameter equivalence scales in common use are empirically similar (when meas-
uring inequality) to the one parameter equivalence scale with 6 = 0.5.

© Some researchers have been given access to the unit record data of the NBS surveys for
selected provinces and years (e.g. Ravallion and Chen 1999; Tsui 1998).

7 Data at the provincial level are usually reported in the form of consecutive income
brackets. So are data for the 1980s at the national level. National data for later years and
some province level data are reported in population percentiles. The number and division of
income classes have not remained constant, either.
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Another dataset, which is closely related to the NBS data and for which
household-level information is available, comprises data collected through
the China Household Income Project (CHIP), a collaborative effort between
an international group of economists and the Chinese Academy of Social
Sciences. The CHIP has sparate rural and urban surveys, each sampling a
fraction of the households covered in the corresponding NBS survey. Three
rounds of CHIP surveys have been carried out, providing information about
income and other household characteristics for 1988, 1995, and 2002. The
number of provinces samples in each round is, respectively, 28, 19, and 21 for
the rural survey and 10, 11, and 11 for the urban survey. The income defin-
itions adopted in the CHIP surveys correct for the defects in the NBS surveys,
making the CHIP data a good candidate for poverty and inequality analysis.®
When it comes to trends in income poverty, however, the CHIP data are not
particularly suitable at least as far as the 1980s and 1990s are concerned. For
these two decades, only three years of CHIP data are available. Income typic-
ally fluctuates over the business cycle. For economies like China’s with only
rudimentary unemployment insurance and other income stabilization sys-
tems, cyclical movements of income can be quite prominent. It is therefore a
stretch to infer anything about poverty trends from the income data of three
sparsely spaced years. Further, the fact that the geographical coverage of the
CHIP rural survey dropped sharply between 1988 and 1995 from 28 to 19
provinces calls into question whether rural data from the first two rounds are
comparable.

The analysis in this chapter is based on two alternative datasets with house-
hold level income date. Our first dataset comes from the rural household
survey conducted by the Research Centre for Rural Economy (RCRE) at the
Ministry of Agriculture of China. The full RCRE sample covers all 31 mainland
provinces and mega-cities, and dates back to 1988. We were able to obtain the
1995-2002 data for three provinces, Guangdong, Hubei, and Yunnan. These
are essentially the same data used in Wan and Zhou (2005), and a brief
description of the history of the RCRE survey can be found thereof. The
RCRE data have been deemed as of reasonable quality and sampling approach,
and have been satisfactorily used in such studies as Benjamin et al. (2005) and
Giles and Yoo (2006). In addition, a long and continuous time series is a
desirable property for studying trends in poverty and inequality.

Our second data source is the China Health and Nutrition Survey (CHNS), a
joint project run by the Carolina Population Center at the University of North
Carolina, the National Institute of Nutrition and Food Safety, and the Chinese
Center for Disease Control and Prevention. Five rounds of CHNS, which
distinguishs between urban and rural neighbourhoods, were conducted in

8 Examples of such studies include, among others, Khan (1999), Khan and Riskin (2001),
and Khan and Riskin (2005).
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1989, 1991, 1993, 1997, and 2000. Each round covers around 15,000 individ-
uals from about 4,000 households spread over nine provinces. Unlike the NBS,
CHIP, and RCRE surveys where the participating households are required to
keep daily records of income and expenditure items, the CHNS collects in-
come information by soliciting answers to a pre-set questionnaire. It is debat-
able whether this non-diary-based approach undermines or enhances the
accuracy of income data for poverty research. One one hand, the CHNS
method seems rather crude in that it asks the interviewee to recollect infor-
mation over the past year; on the other hand, some studies have shown (e.g.,
Benjamin et al. 2005) that the diary-based approach tends to underrepresent
both extremes of the income distribution.? Since one of our concerns in this
chapter is whether the slowdown in poverty reduction reported in some recent
studies is sensitive to the choice of data source, the methodological feature of
the CHNS is rather fit for purpose. Though not primarily an income survey, the
income related part of the CHNS questionnaire is designed to enable imputing
the values of incomes and subsidies received in kind, both of which are
excluded in NBS surveys.'®

The foregoing discussion shows that each of the four major household
surveys has its own strengths and weaknesses. A definitive account of poverty
developments in China during the 1980s and 1990s is unlikely to emerge from
any of them alone. It looks, therefore, a more productive approach is to collate
and compare information from different data sources, and to identify trends
that are robust across different surveys. Before proceeding to the substative
results, it is necessary to point out that the RCRE and CHNS surveys both have
limited geographical coverage. The results below need to be qualified as such.
In addition, the CHNS time series is not continuous. Poverty trends based on
the CHNS are subject to contamination by cyclical movements in income.

3.3.1 A Decade of Progress and Reverse in the Fight Against Poverty

Against different poverty lines and equivalence scales, the three FGT poverty
indices and their annual percentage changes have been calculated for our
RCRE rural data and separately for the CHNS rural and urban data. These
results are tabulated in Tables 3.1a, 3.1b, and 3.1c in the Appendix.

Table 3.1a traces out the as exhibited by the RCRE data. It can be seen that
when per capita income is used as the indicator of living standards (¢ = 1), the
directions of year to year changes in poverty indices are quite consistent across
the six poverty lines. More specifically, over a rather wide income range (the

? Presumably, this is because poor householders do not posses the levels of literacy and
numeracy requisite for diary keeping, while rich householders find it too time consuming to
be worth their opportunity costs.

10 Detailed information about the survey is available at the CHNS website http://www.cpc.
unc.edu/projects/china
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value of the highest poverty line is nearly four times that of the lowest poverty
line), first and second order stochastic dominance can be found for most pairs
of years while third order dominance always obtains.'’ The percentage
changes tend to be greater in absolute value, the lower the poverty line is,
suggesting concentration of per capita income at the lower end of the income
spectrum. Changes in higher order poverty measures tend to be greater than
those in lower order measures.'? This indicates that the per capita income
growth of households well below the poverty lines (i.e. the ultra poor) is
usually positively correlated with the income growth of those around the
poverty lines. As expected, allowing economies of scale within households
(60 = 0.8,0.5) reduces not only the values of poverty measures, but also the
magnitudes of their changes. It does not, however, alter the picture qualita-
tively. In particular, over the entire period between 1995 and 2002 poverty is
shown to have increased.

Turning now to Table 3.1b where rural poverty indices estimated from the
CHNS data are presented, the first thing that strikes one is the fluctuations of
poverty levels between 1988 and 1992. There does not seem to be any histor-
ical events during this period to justify such large swings within so short a
period. Upon checking the household size series in the dataset, we found that
the average size of rural households was 4.31 in 1988 and 4.18 in 1992, but
drops to 2.94 in 1990. Similarly, the average size of urban households was 3.92
in 1988 and 3.68 in 1992, but 2.96 in 1990. This raises serious doubts about the
reliability of the 1990 data, given the high retention rates between the three
rounds. We have excluded the 1990 data from subsequent analysis, but de-
cided to retain the calculated poverty indices in Tables 3.1b and 3.1c for
reference purposes. Comparing Table 3.1b with Table 3.1a, it is easily seen
that not only are the estimated poverty indices for the two overlapping years
of the two datasets—1996 and 1999—at comparable levels, but most of the
characteristics observed above of Table 3.1a also show up in Table 3.1b, in-
cluding the consistency of the directions of poverty change across poverty
lines, poverty measures and equivalence scales, and the tendency for the
magnitude of poverty change to be negatively related to the value of the
poverty line but positively related to the order of the poverty measure. Most
importantly, poverty increased between 1996 and 1999, confirming the pov-
erty trend identified in the RCRE dataset. Thanks to the success in bringing
down poverty in the late 1980s and early half of the 1990s, however, the period
of 1988-99 as a whole saw a reduction in poverty.

11 For the definitions of first, second, and third order stochastic dominance, see Ravallion
(1992).

2 For instance, if the official poverty line is adopted, the head count ratio declined by 10.3
per cent during 1996-97, the poverty gap index by 16.4 per cent, and the squared poverty gap
index by 24.6 per cent.
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Table 3.1c shows the poverty levels and changes in the urban areas covered by
the CHNS. The overall level of urban poverty is still way below that found in rural
areas. However, all poverty indices exhibit a worrying trend of rapid increase,
especially in the second half of the 1990s. This trend seems to have broken off
temporarily between 1992 and 1996. Yet the evidence is inconclusive.

Putting the results from the three tables together, the message, not incom-
patible with findings in studies using NBS data, emerges: while much progress
was made in the first half of the 1990s in the battle against poverty in rural
areas, grounds were lost in the second half of the decade. In urban areas,
poverty had been creeping up throughout the 1990s and possibly at an accel-
erated rate in the later years.

3.3.2 Impacts of Growth and Inequality

The fact that the lack of progress in poverty reduction occurred alongside rapid
output growth suggests that the nature of output growth is such that either the
labour share of total output has been shrinking, and/or the part of the income
distribution below the poverty line has become longer and fatter. For the first
part of this proposition, we do not possess sufficient data to compute the exact
metric of labour income share for testing. Nonetheless, the growth rates of rural
and urban per capita income and real GDP per capita plotted in Figure 3.1 are
telling. Except for one or two years, urban income growth was on average three—
four percentage points lower than per capita GDP growth in the 1990s, rural
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Figure 3.1: Growth rates of real GDP per capita, rural and urban per capita income
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income growth was even lower. The validity of the second part of the proposition
turns partly on the assumptions about the poverty line and equivalence
scale. Since we are not only interested in whether income distribution has
become adverse for the poor but also the relative impact of changes in distribu-
tion vis-a-vis income growth, we now turn to decomposing poverty changes
following the method described in equations (7) and (8) in section 3.2. The results
of applying this procedure are in Tables 3.2a, 3.2b, and 3.2c¢ in the Appendix.

In Table 3.2a, the welfare indicator is per capita income. The first panel
presents results using the RCRE data. The signs and relative magnitudes of
the growth and redistribution components are highly consistent across the
three poverty indices. In most cases, the results also do not appear to be very
sensitive to the choice of the poverty line. The exceptions are the 1998/99 and
2000/01 years where at higher poverty lines the redistribution component
switches from poverty increasing to poverty decreasing. The growth compon-
ent is mostly poverty decreasing, but is usually outweighed by the effects of
adverse changes in distribution. However negative income growth occurred in
1998 and 2001, while 1997 and 1998 saw ameliorative distributional changes.
Pinning down the causes for these deviations from the general pattern is
beyond the scope of this chapter. But in view of the finding in Ravallion and
Chen (2004) that lower inflation helps reduce poverty, our conjecture would
be that rapid disinflation, or deflation in the case of 1998, in these years might
have played a role.

The results in the second panel concerning the CHNS rural data also dem-
onstrates sign consistency across poverty measures. In the two periods before
1996, poverty reduction was driven by income growth, but was also aided by
distributional changes favouring the poor. During 1996-9, zero or negative
income growth, compounded by adverse distributional changes reversed some
of the progress made earlier. The distributional changes in this period were so
large that the improvement achieved in the nine years before 1996 was com-
pletely undone. In 1999, the relative position of the poor on the income
spectrum is already less favourable than that in 1988. The slow growth of
rural income after 1996 was in part cyclical, as the growth of real GDP per
capita declined from just under 13 per cent in 1992 to a little over 6 per cent in
1999. However, it might also be directly linked to the worsening of the income
distribution in the same period as both seemed to have stemmed from the
stagnation of real incomes from agricultural production. The relative price of
agricultural products resumed its falling trend in 1997 when, after the hiatus
of 1993-96, the liberalization of agricultural markets was restarted. With the
relative decline of agricultural incomes, rural income growth had to come
increasingly from non-farm activities. While the growth of agricultural in-
comes might be equalizing thanks to the equal distribution of land, one
would expect the growth of non-farm incomes to be more disequalizing. The
households most likely to be marginalized in the process are those already in a

43



Zhang and Wan

disadvantageous position: poor households without the capacity to diversify
into non-farm activities or migrate to cities in poor regions lacking the infra-
structure and market access to develop local rural industry.

In the third panel of Table 3.2a, where the results are for the CHNS urban
data, the urban poor are found to have suffered similar misfortunes as their
rural counterparts in 1996-9. In the other years covered by the sample, overall
income growth seems to have left the urban poor behind. Again, the concur-
rence after 1996 of slow income growth and adverse distributional changes
appears to be partly cyclical and partly structural. Here the structural factor
was the reform of the state-owned enterprises (SOEs), which gained momen-
tum in 1997 as the government announced an ambitious plan to turn the loss
making SOE sector into profit making by the end of 2000. In the ensuing years,
the state severed links with most small and medium sized SOEs. Many more
SOEs shed redundant labour. A large number of laid off workers were not easily
and immediately re-employable. Adding to their predicament was a social
safety net that was only taking shape and hence could only provide very
limited help. The income gap between the unemployed and the rest of the
urban population widened quickly.

Table 3.2b and Table 3.2c in the Appendix present the results of applying the
same decomposition procedure to income data adjusted by the two equiva-
lence scales with 6 = 0.8 and 6 = 0.5 respectively. These two tables reveal
qualitatively similar information to that in Table 3.2a. It appears, therefore,
that the choice between these equivalence scales does not matter much to the
decomposition results.

3.4 Summary

Correct assessment of poverty trend and understanding the relative roles of
income growth and redistribution in affecting poverty trends often matter more
to the formulation of poverty reduction policy than does the estimation of
cardinal poverty measures. In addition to being vulnerable to measurement errors,
the latter also hinges crucially on the choice of poverty lines, poverty measures,
and equivalence scales. In principle, all these factors can also affect the evaluation
of poverty trend and the results of poverty decomposition. How robust they are to
these factors are not well studied empirically. Meanwhile, the most important data
source for studying poverty in China—the NBS household survey—has been
criticized for its exclusion of many non-monetary incomes and subsidies, the
importance of which varied during the reform years. The sharp contrast between
the rapid GDP growth in the 1990s and the slow progress in poverty reduction in
the same period once again raised concern about the quality of the NBS data.
This chapter examines poverty trends in China in the 1990s, employing two
unit record household survey datasets. One of the datasets, the CHNS data, has
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taken particular care to cover various incomes in kind received by households.
The derived poverty changes are then decomposed into contributions due to
income growth and to shifts in relative income distribution. Different poverty
measures, poverty lines, and equivalence scales are considered. The following
results appear to be empirically robust: poverty reduction in both rural and
urban China was hampered by rising inequality in the second half of the
1990s. In urban China, worsening income distribution had been ongoing
throughout the decade, while in rural China it seems to be a ‘late 1990s’
phenomenon. In the second half of the decade, rural and urban households
also experienced slow income growth, pointing to an enlarged gap between
the growth of household income and the growth of aggregate output.

Admittedly, the datasets used in this study have limited coverage. This
would diminish to a certain extent the comparability of our results with
those obtained from using more comprehensive surveys such as those con-
ducted by the NBS. However, the NBS data are mostly available only in
grouped format. Access to its unit record data is strictly limited. It is our view
that, in the absence of nation wide observations, useful results can still be
obtained from relatively selective surveys. Moreover, the possible sampling
biases are less of a concern when changes in the levels of poverty rather than
the levels of poverty themselves are the main subject of research. The biases
will become even smaller if changes in poverty are broken down, as they have
been in this chapter.
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Table 3.1a: Rural poverty levels and changes using RCRE data

Levels of poverty measures

Percentage changes of poverty measures

1995 1996 1997 1998 1999 2000 2001 2002 9596  96-97 97-98 98-99 99-00  00-01 01-02 95-02
0=1

PO (1) 9.61 10.47 9.39 8.61 1269 10.63 12.06 10.40 8.98 -10.30 —8.33 4734 -16.22 1348 -13.79 8.22
(2) 1611 1788 17.58 16.66 19.08 16.55 1793 19.71 10.99 -1.63 -5.27 14.55 -13.29 8.40 9.92 22.40

(3) 1821 20.22 19.33 1827 20.75 1738 19.11 20.47 11.01 —4.39 —5.50 13.60 —-16.24 9.96 7.10 12.39

(4) 19.49 2314 2142 20.26 2352 20.11 21.05 2294 18.69 —7.42 5.4 16.08 —14.52 4.72 8.93 17.66

(5) 48.85 5046 50.20 50.77 50.93 50.86 47.27 46.01 3.31 —0.53 1.14 0.32 -0.12 -7.06 —2.68 —5.81

(6) 53.21 5455 53.82 5531 5453 5450 51.94 5096 2.52 -1.33 2.77 —1.42 -0.05 -4.70 —-1.88 —4.23
P11 2.68 3.53 2.95 2.61 5.31 4.55 4.93 4.26 31.44 1643 1132 103.08 -14.22 8.23 -13.63 58.61
) 6.26 7.25 6.55 6.11 9.01 7.80 8.56 8.22 15.72 —9.69 —6.70 47.52 -13.45 9.75 -3.97 31.22

3) 6.97 8.03 7.33 6.86 9.76 8.41 9.23 9.01 15.17 -8.72 —6.40 4215 -13.75 9.64 -2.33 29.19

) 7.82 9.03 8.26 7.76  10.66 9.15 10.01 9.95 15.48 —8.47 —6.07 37.39 -14.20 9.43 —0.61 27.29

(5) 2013 2152 20.88 21.27 23.07 2155 21.53 21.26 6.88 —2.95 1.86 8.44 -6.57 —0.08 —1.30 5.57

(6) 2249 23.89 2328 2370 2533 2394 23.69 23.36 6.27 —2.56 1.79 6.90 551 -1.04 -1.37 3.90

P2 (1) 1.02 1.58 1.19 0.98 2.75 2.40 2.61 2.07 5559 2459 -17.42 179.54 -12.94 8.79 -20.43 104.15
2 3.16 3.91 3.35 3.04 5.50 4.73 517 4.63 23.76 —14.33 -9.16 80.53 -13.97 9.29 -10.45 46.40

3) 3.60 4.39 3.81 3.48 5.99 5.16 5.64 514 2180 -13.18 —8.54 71.99 -13.89 9.36 —8.97 42.60

) 4.13 4.97 4.37 4.02 6.58 5.66 6.20 574 2015 -12.07 -7.97 63.77 —13.91 9.41 —7.34 38.98

(5) 1132 1255 1190 11.76 1410 1275 13.22 13.11 10.82 -5.19 -1.13 19.89 -9.56 3.69 —0.86 15.79

(6) 1279 14.05 13.40 1334 1559 14.23 14.61 14.47 9.78 —4.60 —0.42 16.84 -8.74 2.68 —0.98 13.06

0=0.8

PO (1) 4.42 6.36 5.50 4.29 9.37 7.96 8.78 8.23 0.44 -0.13 -0.22 1.18 -0.15 0.10 —0.06 0.86
(2) 1026 11.34 10.49 9.89 1436 1212 13.29 1294 0.11 —0.08 —0.06 0.45 -0.16 0.10 —0.03 0.26

3) 1091 1179 11.53 10.65 1496 12.62 13.71 13.62 0.08 —-0.02 —0.08 0.40 -0.16 0.09 —0.01 0.25

@) 1217 1274 1258 1237 1584 14.01 1489 14.62 0.05 —0.01 —0.02 0.28 -0.12 0.06 —0.02 0.20

(5) 2945 31.66 3097 33.44 3266 31.20 31.67 30.98 0.08 —0.02 0.08 —0.02 —0.04 0.02 —0.02 0.05

(6) 3452 3593 3538 38.22 36.54 3518 34.64 3523 0.04 —0.02 0.08 —0.04 -0.04 -0.02 0.02 0.02

P (1) 0.88 1.64 1.20 0.82 3.01 2.65 2.86 233 0.85 -0.27 —-0.31 2.65 -0.12 0.08 -0.19 1.63
2 3.47 4.37 3.70 3.34 6.26 5.34 5.79 5.19 0.26 —-0.15 —-0.10 0.87 -0.15 0.08 —-0.10 0.49

3) 3.95 4.85 4.18 3.80 6.81 5.81 6.31 5.72 0.23 -0.14 —0.09 0.79 -0.15 0.09 —0.09 0.45

) 4.50 5.38 4.75 4.36 7.42 6.34 6.88 6.32 0.20 -0.12 —0.08 0.70 -0.15 0.09 —0.08 0.40

) 1176 1314 1260 1222 1473 1311 13.72 13.81 0.12 —0.04 —-0.03 0.21 -0.11 0.05 0.01 0.17

(6) 13.27 1478 1419 14.02 16.22 14.64 1521 1532 0.11 —0.04 —0.01 0.16 -0.10 0.04 0.01 0.15



P2 (1) 0.26 0.59 0.32 0.23 1.31 1.16 1.29 0.85 1.24 —0.45 -0.29 4.73 —-0.11 0.11 —0.34 2.24

(03] 1.44 2.09 1.65 1.38 3.40 2.94 3.19 2.68 0.45 -0.21 -0.16 1.46 -0.13 0.09 -0.16 0.86
3) 1.73 2.4 1.94 1.66 3.80 3.28 3.56 3.03 0.39 —0.19 -0.14 1.29 -0.14 0.09 -0.15 0.75
4 2.08 2.79 2.29 2.00 4.26 3.67 3.98 3.45 0.34 -0.18 -0.13 1.13 -0.14 0.09 -0.13 0.66
(5) 6.51 7.53 6.98 6.59 9.22 8.04 8.62 8.37 0.16 —-0.07 —0.06 0.40 -0.13 0.07 —-0.03 0.29
6) 7.39 8.47 7.93 7.55 10.14 8.90 9.48 9.29 0.15 —0.06 —0.05 0.34 -0.12 0.07 —0.02 0.26
=0.5
PO (1) 0.83 1.82 0.68 0.33 3.58 3.40 291 2.44 1.20 —0.63 —-0.51 9.77 -0.05 -0.14 -0.16 1.94
2) 3.31 54 517 3.70 8.98 7.57 7.97 7.85 0.63 —0.05 -0.28 1.42 -0.16 0.05 —-0.01 1.37
3) 4.54 6.16 5.71 4.60 9.81 8.17 9.44 8.58 0.36 —0.07 —-0.20 1.13 -0.17 0.16 —0.09 0.89
©)] 5.39 7.23 6.57 5.62 10.29 9.29 10.07 9.29 0.34 —0.09 -0.15 0.83 —-0.10 0.08 —0.08 0.72
(5) 1443 1573 1534 1584 1736 16.00 17.28 16.65 0.09 —0.02 0.03 0.10 -0.08 0.08 —-0.04 0.15
(6) 16.16 1793 1785 1712 19.08 17.64 1841 18.79 0.11 0.00 —0.04 0.11 —0.08 0.04 0.02 0.16
PT (1) 0.10 0.28 0.12 0.07 0.79 0.66 0.88 0.37 1.70 —0.59 -0.41 10.34 -0.16 0.32 —0.58 2.50
) 0.82 1.51 0.98 0.71 2.80 2.46 2.61 2.14 0.85 —0.35 -0.27 2.94 -0.12 0.06 -0.18 1.62
3) 1.02 1.80 1.27 0.94 3.24 2.82 3.01 2.55 0.76 —0.29 —0.26 2.45 -0.13 0.07 -0.15 1.49
©)] 1.31 215 1.62 1.24 3.74 3.24 3.50 3.02 0.64 —0.25 -0.23 2.01 -0.13 0.08 -0.14 1.30
5) 5.46 6.45 5.89 5.56 8.57 7.42 7.98 7.54 0.18 —0.09 —-0.06 0.54 -0.13 0.08 —0.06 0.38
(6) 6.22 7.24 6.67 6.41 9.31 8.15 8.75 8.32 0.16 —0.08 —0.04 0.45 -0.12 0.07 —-0.05 0.34
P2 (1) 0.02 0.08 0.03 0.03 0.23 0.19 0.33 0.07 2.38 —0.56 -0.16 6.91 -0.18 0.75 -0.78 2.21
) 0.28 0.56 0.29 0.21 1.19 1.04 1.17 0.77 1.02 —0.48 -0.27 4.63 -0.13 0.13 —0.34 1.81
3) 0.36 0.70 0.40 0.29 1.42 1.24 1.38 0.98 0.95 —0.43 -0.27 3.92 -0.13 0.11 —0.29 1.73
4) 0.47 0.88 0.54 0.40 1.71 1.49 1.64 1.23 0.86 —0.38 —0.26 3.27 -0.13 0.10 —-0.25 1.61
5) 2.68 3.49 2.97 2.64 51 4.42 4.77 4.31 0.30 -0.15 -0.11 0.93 -0.13 0.08 -0.10 0.61
(6) 3.15 3.99 3.45 3.14 5.67 4.92 5.30 4.84 0.27 -0.13 —0.09 0.81 -0.13 0.08 —0.09 0.54

Notes: (1) the official rural poverty line of 530 yuan in 1995 prices; (2) 850 yuan in 2002 prices, equivalent to 833.85 yuan in 1995 rural prices; (3) US$1.08 per day in 1993 PPP,
equivalent to 892.85 yuan in 1995 rural prices; (4) US$1 per day in 1985 PPP, equivalent to 1035.50 yuan in 1995 rural prices; (5) US$2.15 per day in 1993 PPP, equivalent to 1777.40
yuan in 1995 rural prices; (6) US$2 per day in 1985 PP, equivalent to 2071.10 yuan in 1995 rural prices.



Table 3.1b: Rural poverty levels and changes using CHNS data

Levels of poverty measures Percentage changes of poverty measures
1988 1990 1992 1996 1999 88-90 90-92 88-92 92-96 96-99 88-99
0=

PO m 14.81 1.59 7.26 7.44 10.86 —89.26 356.71 —103.94 2.40 46.07 —26.66
2 27.71 6.21 17.82 15.11 20.35 —77.60 187.08 —55.51 -15.19 34.65 —26.57

3) 30.21 7.15 19.80 16.97 22.22 —76.34 176.92 —52.62 —14.27 30.93 —26.45

“4) 35.06 9.85 25.10 21.79 26.41 -71.91 154.79 -39.70 -13.19 21.19 —24.69

5) 59.39 29.26 49.33 43.94 45.74 —50.74 68.59 —20.41 -10.91 4.10 —22.98

(6) 66.30 36.29 56.60 50.79 52.84 —45.26 55.94 -17.14 —10.26 4.04 —20.29

P1 m 5.68 0.40 2.77 2.42 4.40 -92.90 586.49 —-105.20 —12.44 81.40 —22.59
2 11.36 1.55 6.22 5.56 8.39 —86.37 301.80 —82.61 —10.61 50.88 —26.14

3) 12.52 1.88 7.04 6.25 9.25 —84.99 274.77 —77.80 -11.30 48.03 —26.15

“4) 15.29 2.79 9.12 8.06 11.32 -81.75 226.78 —67.68 -11.60 40.49 —25.93

5) 28.80 9.84 20.82 18.51 21.86 —65.84 111.66 —38.32 -11.10 18.08 -24.11

(6) 33.65 13.09 25.36 22.62 25.73 —61.10 93.73 —32.69 —10.82 13.76 —23.54

P2 1) 3.02 0.17 1.64 1.18 2.46 —94.32 857.32 -83.97 —28.27 108.88 —18.55
2 6.40 0.62 3.34 2.89 4.85 —90.34 440.30 —91.51 —13.35 67.79 —24.08

3) 7.10 0.76 3.76 3.28 5.36 —89.33 396.03 —88.93 —12.81 63.55 —24.53

“) 8.86 1.16 4.87 4.27 6.63 —86.88 319.18 —81.89 -12.27 55.16 -25.16

5) 18.06 4.60 11.88 10.49 13.57 —74.54 158.52 —51.94 -11.76 29.40 —24.85

(6) 21.55 6.42 14.86 13.16 16.28 —70.23 131.56 —45.05 -11.43 23.70 —24.47

6 =0.08

PO m 9.53 0.83 4.28 4.05 7.40 —91.28 415.04 —122.74 -5.33 82.74 —22.33
2 18.21 2.80 9.64 9.49 13.44 —84.62 244.20 —88.89 -1.59 41.72 -26.17

3) 20.27 3.57 11.27 10.86 14.99 —82.37 215.16 —79.96 —3.64 38.06 —26.08

“) 24.62 6.05 14.58 13.16 18.45 —75.42 140.88 —68.93 -9.71 40.20 —25.07

5) 4491 18.42 34.57 30.56 34.72 -58.99 87.64 —29.93 —11.60 13.62 -22.70

(6) 51.00 25.73 40.25 37.79 40.39 —49.56 56.48 —26.71 -6.13 6.90 —20.81

P1 m 3.36 0.22 1.80 1.32 2.89 —93.47 717.14 —-87.32 —26.72 119.47 -14.14
2 7.05 0.75 3.62 3.26 5.59 —89.42 385.83 —94.51 —10.09 71.71 —20.63

3) 7.85 0.91 4.07 3.72 6.16 —88.41 348.15 -92.57 —-8.79 65.79 —21.47

“) 9.84 1.42 5.27 4.83 7.61 —85.53 270.45 —86.54 -8.34 57.48 —22.62



5) 20.29 5.70 13.42 11.94 15.67 -71.93 135.62 -51.17 -10.99 31.20 —22.75

(6) 24.23 8.05 16.79 15.08 18.76 —66.76 108.45 —44.33 —10.14 24.38 —22.57
P2 m 1.69 0.11 1.13 0.59 1.53 —93.52 937.99 —48.60 —47.80 157.91 -9.39
) 3.84 0.33 2.07 1.60 3.19 —91.47 532.06 —85.38 —22.73 98.90 -17.10
3) 4.30 0.39 2.30 1.84 3.53 -90.90 487.26 -87.14 -19.87 91.56 -17.98
“) 5.47 0.59 291 2.47 4.40 —89.27 395.52 —88.04 -15.14 77.93 -19.71
5) 1213 2.54 7.27 6.48 9.41 —79.04 185.96 —66.81 —10.85 45.09 —22.46
(6) 14.82 3.68 9.35 8.34 11.47 —75.14 153.86 —58.46 -10.78 37.54 —22.57
0=0.5
PO m 4.38 0.41 2.16 1.69 3.94 —90.68 430.13 -102.38 —21.69 132.71 -9.95
2 9.22 1.29 4.59 3.94 7.93 —85.96 254.61 —100.81 -14.18 101.27 —13.98
3) 10.27 1.60 5.18 4.65 8.44 —84.37 222.90 -98.17 -10.25 81.63 -17.74
“4) 12.65 1.90 6.48 6.28 10.38 —84.99 241.11 -95.27 —3.02 65.09 —18.01
5) 26.63 8.88 17.35 15.57 21.72 —66.66 95.38 -53.50 -10.24 39.45 —18.46
(6) 31.88 12.48 21.63 19.84 25.66 —60.85 73.25 —47.42 —8.26 29.34 -19.51
P1 ()] 1.37 0.14 1.08 0.40 1.39 —89.95 684.57 —26.76 —62.55 243.41 1.46
2 3.32 0.35 1.88 1.34 3.08 —89.40 434.85 —76.36 —28.93 130.41 -7.15
3) 3.75 0.42 2.08 1.54 3.42 —88.72 392.96 —79.86 —26.33 122.68 —8.78
4) 4.83 0.60 2.59 2.07 4.24 —87.58 332.19 —86.36 —20.09 104.80 -12.18
(5) 10.96 2.44 6.24 5.83 9.07 —77.76 156.04 —75.64 —6.56 55.58 -17.23
(6) 13.58 3.59 8.13 7.51 11.15 —73.59 126.53 —67.18 —7.53 48.35 -17.94
P2 m 0.62 0.08 0.73 0.16 0.69 —87.46 844.33 15.52 —77.53 320.42 11.81
2 1.67 0.17 1.18 0.60 1.63 —89.67 580.60 —42.22 —49.41 172.83 —2.94
3) 1.91 0.20 1.28 0.70 1.83 —89.53 539.37 —49.37 —45.09 160.78 —4.14
4) 2.53 0.28 1.55 0.99 2.35 —88.88 453.24 —62.59 —36.55 138.22 —7.04
%) 6.19 1.07 3.45 3.00 5.28 —82.80 224.29 —79.27 —13.08 75.98 —14.68
(6) 7.80 1.58 4.44 3.97 6.56 -79.79 181.71 —75.67 —10.60 65.29 —15.89

Notes: (1) the official rural poverty line of 530 yuan in 1995 prices; (2) 850 yuan in 2002 prices, equivalent to 833.85 yuan in 1995 rural prices; (3) US$1.08 per day in 1993 PPP,
equivalent to 892.85 yuan in 1995 rural prices; (4) US$1 per day in 1985 PPP, equivalent to 1035.50 yuan in 1995 rural prices; (5) US$2.15 per day in 1993 PPP, equivalent to 1777.40
yuan in 1995 rural prices; (6) US$2 per day in 1985 PP, equivalent to 2071.10 yuan in 1995 rural prices.



Table 3.1c: Urban poverty levels and changes using CHNS data

Levels of poverty measures

Percentage changes of poverty measures

1988 1990 1992 1996 1999 88-90 90-92 88-92 92-96 96-99 88-99
0=1

PO (1) 1.64 156 3.83 4.01 561 —4.73 14455 57.08 4.71 40.02  241.61
(2) 3.02 185 482 448 7.22 -38.79 160.73 3734 -7.12 61.22 138.97

(3) 539 319 9.06 6.10 10.55 —40.92 184.22 40.45 —32.60 72.83 95.61

4) 564 330 9.57 6.17 1095 —41.45 189.88 41.08 —-35.45 77.36 94.30

(5) 16.10 9.08 18.09 12.89 18.22 —-43.63 99.30 10.99 -28.72 41.30 13.15

(6) 30.80 1596 28.70 19.92 26.96 -48.18 79.82 -7.32 -30.61 3536 -12.48

P1 (1) 046 067 1.05 1.17 245 46.15 5518 55091 11.39  109.89 430.24
(2) 074 083 156 1.62 3.07 1258 87.23 52.56 3.65 89.55  314.15

(3) 1.52 1.23 273 245 445 -19.09 12292 44.56 -10.42 81.88 193.84

4) 161 127 289 253 460 -20.89 126.66 44.23 —12.24 81.47 185.58

(5) 451 287 642 476 794 -36.48 123.69 29.63 -25.83 66.86 75.86

(6) 8.94 500 1042 7.47 11.24 —-44.11 108.44 14.16 —28.26 50.38 25.68

P2 (1) 0.18 038 046 047 1.48 11631 22.08 62.13 1.04 217.20 746.32
(2) 029 049 0.71 0.74 185 6562 44.88 58.32 436 151.03 528.64

(3 063 071 128 127 263 1232 81.39 5092 -1.00 107.18 317.84

(4) 067 073 135 133 272 8.83 84.83 50.29 -2.00 104.95 304.01

(5) 197 146 321 259 473 -2591 120.31 38.74 -19.27 82.38 140.35

(6) 392 247 536 405 6.74 -37.05 117.48 26.96 —24.50 66.51 72.11

0=0.8

PO (1) 1.01 125 212 233 422 2348 69.14 5212 10.20 81.05 316.69
(2) 138 159 235 325 478 1555 47.31 41.25 3858 47.07  246.91

(3) 237 228 467 436 671 —-4.06 10511 49.18 -6.60 53.79 182.65

(4) 284 228 485 457 7.7 -19.82 11296 4143 -5.67 56.92 152.76

(5) 744 506 11.33 766 13.17 -31.95 123.68 3431 -32.38 71.87 76.92

(6) 1470 8.88 16.96 12.92 18.44 -39.62 91.12 13.35 -23.87 42.78 25.44

P (1) 0.19 050 0.56 0.51 1.77 160.56 10.26 6519 —7.67 243.46 811.07
(2) 035 064 082 089 218 8685 2793 58.17 7.50 145.49 530.85

(3) 069 093 147 161 3.01 3542 57.37 53.08 9.51 87.57 337.75

4) 073 096 1.55 1.67 3.10 31.60 60.43 52.64 8.23 85.41  323.69

) 211 177 3.68 3.10 551 -16.20 107.76 42.56 —-15.91 78.02 160.63

(6) 416 3.03 6.04 470 7.93 -27.27 99.76 31.17 -22.16 68.50 90.56

P2 (1) 0.07 0.28 0.26 0.19 1.07 329.76 —-9.59 7426 -27.45 473.85 1517.63
(2) 012 037 0.38 033 1.33 19578 4.27 67.58 -12.75 297.45 969.52

(3) 028 054 069 072 185 89.55 27.62 58.66 3.97 15791 548.70

(4) 030 056 0.73 076 190 83.49 30.09 58.11 4.44 150.74 525.11

(5) 092 1.00 1.75 168 3.26 9.49 7458 47.68 —4.13 94.36 256.17

(6) 1.83 1.58 3.04 259 471 -13.67 9289 39.95 -15.04 81.89 157.34

0=0.5

PO (1) 0.22 0.71 0.74 047 270 21890 4.02 69.85 —36.29 473.77 1112.62
(2) 04 094 110 111 2382 131.51 16.84 63.03 098 154.25 594.49

(3) 1.01 142 214 264 4.07 4031 50.64 52.69 23.18 5411 301.25

4) 103 156 214 278 418 51.31 3695 51.74 29.78 50.29 304.19

(5) 243 282 485 464 733 1576 72.09 49.80 —4.21 57.90 201.31

6) 511 424 816 6.79 11.02 -17.04 92.58 37.41 -16.85 62.34 115.66

P (1) 005 036 029 0.14 1.17 560.04 —-17.61 81.61 -51.46 725.16 2077.83
(2) 0.0 044 040 0.22 1.42 339.70 -9.14 7497 —43.38 534.19 1334.49

(3) 024 062 064 058 1.87 152.89 4.29 62.08 —-9.96 223.28 667.65

(4) 026 064 068 063 192 143.04 6.47 6135 —736 206.08 633.71

(5) 073 116 149 169 3.15 59.14 2831 51.02 13.63 85.80 331.08

6) 1.44 171 264 262 456 1873 5397 4530 —0.63 74.29  216.62

P2 (1) 0.02 020 0.15 0.06 0.67 87549 -—-27.52 8586 -62.13 1109.42 3138.30
(2) 0.04 026 0.20 0.09 0.85 606.02 —21.43 8197 —-55.33 842.65 223594

(3) 0.09 037 033 021 1.17 30456 -10.63 7234 -3527 451.82 1191.39

(4) 0.0 038 0.34 0.23 1.21 28582 -9.39 7139 -3290 42296 1126.68

(5) 032 067 075 077 196 109.74 11.30 57.16 3.24 15341  510.73

(6) 063 099 1.29 135 274 5720 30.64 51.31 4.18 103.82 336.07

Notes: (1) 689.69 yuan in 1995 urban prices; (2) US$1.08 per day in 1993 PPP, equivalent to 816.39 yuan in 1995
urban prices; (3) US$1 per day in 1985 PPP, equivalent to 1059.6 yuan in 1995 urban prices; (4) 1200 yuan in 2002
prices, equivalent to 1085.1 yuan in 1995 urban prices; (5) US$2.15 per day in 1993 PPP, equivalent to 1625.2 yuan
in 1995 urban prices; (6) US$2 per day in 1985 PPP, equivalent to 2119.2 yuan in 1995 urban prices.



Table 3.2a: Decomposition and growth elasticity of poverty measures (¢ = 1)

PO P1 P2
M 2 (3) 4) ) 6) m 2 3) 4) ) (6) @ 2 3 4) ) (6)
RCRE rural data
95-96 G -0.60 -1.31 -210 -1.06 -3.05 -294 -041 -0.64 -0.71 -0.76 -1.75 —-1.82 -0.22 -0.39 -0.42 -0.47 -1.07 -1.17
/ 1.46 3.08 4.11 4.71 4.67 428 125 1.62 1.77 197 3.13 3.23 078 1.14 1.21 1.30 229 242
96-97 G -0.29 -049 -0.51 -0.57 -1.28 -137 -0.16 -0.26 -0.29 -0.32 -0.70 -0.73 -0.09 -0.16 —-0.17 —-0.19 —-0.43 —-0.47
I -0.79 0.20 -0.38 -1.15 1.01 0.65 —-0.42 —-0.44 —-0.41 -0.44 0.06 0.12 -0.30 -0.41 -0.41 -0.41 -0.22 -0.18
97-98 G 0.25 0.97 0.53 0.72 1.64 1.88 0.21 036 039 043 0.99 1.03 0.11 021 023 026 0.62 0.68
/ -1.03 -19 -159 -188 -1.07 -0.39 -0.54 -0.80 -0.86 -093 -0.60 -0.61 -0.32 -0.52 -0.56 —-0.60 —0.75 -0.73
98-99 G -0.10 -0.54 -0.60 -0.35 -046 -0.66 -0.10 -0.15 -0.16 -0.18 -0.41 -0.43 -0.06 -0.09 -0.10 -0.11 -0.26 —0.29
i 4.18 2.97 3.08 3.60 0.62 -0.13 279 3.05 3.06 3.08 2.21 207 183 255 261 267 260 2.53
99-00 G -1.06 -285 —-412 -477 -546 -563 -086 -1.21 -1.36 -1.61 -3.75 -3.89 -061 -0.86 —-0.92 -1.00 —-2.33 —-2.55
/I —1.00 0.31 0.75 1.36 5.40 5.61 0.1 0.00 0.02 0.10 2.23 250 0.26 0.10 0.08 0.08 0.99 1.19
00-01 G 0.39 0.45 0.76 0.85 1.65 1.22 0.20 0.28 0.30 0.34 0.85 090 0.14 0.20 0.21 0.23 0.53 0.58
| 1.04 0.94 0.97 0.10 -5.24 -3.78 0.17 0.48 0.51 0.52 -0.86 -1.15 0.07 0.24 0.27 0.31 -0.06 —0.20
01-02 G -4.60 —-6.31 -8.12 -8.44 -1448 -1454 -218 -3.32 -3.56 -3.88 —-791 —-841 —-1.41 -224 -239 -2.58 -5.09 -554
/ 2.94 8.09 9.47 10.32 13.22 1356 1.51 298 3.35 3.82 7.63 8.08 088 1.70 1.89 212 497 5.40
95-02 G -836 -11.03 —-12.13 —-12.65 —-2298 -2282 -3.19 -534 -575 -6.20 -12.26 -13.07 —-1.79 -3.33 -3.61 -394 -7.93 -8.63
/ 9.15 14.64 1439 16.09 20.14 2057 476 7.29 7.78 833 1338 1395 285 480 515 555 9.71 10.30
CHNS rural data
8892 G -521 -9.24 -10.05 -10.30 -13.34 -13.18 —-196 —-3.96 —-4.34 -517 -825 -9.00 —1.05 —-2.24 -2.48 -3.07 -5.63 —6.43
I -234 -0.65 -0.36 0.33 3.28 348 -0.96 -1.18 -1.14 -1.00 0.27 0.71 -0.33 -0.82 -0.86 —-0.92 -0.54 -0.26
92-96 G -0.86 -—-222 -214 -288 -3.66 —-4.07 -0.34 -0.75 -0.84 -1.05 -193 -215 -0.17 -0.39 -0.45 -0.57 —-1.21 -1.43
/ 1.04 -049 -0.69 -043 -1.73 -1.74 -0.01 0.09 0.04 -0.01 -038 -0.60 —-0.29 -0.05 -0.04 -0.02 -0.19 -0.27
96-99 G 0.58 1.09 1.02 1.09 1.64 227 023 043 048 0.58 0.99 1.11 013 0.25 0.27 034 065 0.76
/ 2.85 4.15 4.23 3.53 0.16 -0.22 1.74 240 252 269 2.36 2.01 1.16 1.71 1.81 202 243 236
88-99 G -5.77 -930 -9.88 -10.63 -15.19 -1540 -2.41 -438 -4.72 -548 -8.54 -951 -142 -2.65 -290 -3.47 -595 -6.77
/ 1.82 1.93 1.88 1.97 1.54 195 1.12 142 145 1.52 1.60 1.59 0.86 1.11 115 1.24 146 1.50
CHNS urban data
88-92 G -1.44 -289 —-3.14 -333 -9.08 -13.77 -0.54 -0.76 -1.34 -1.38 -3.00 -5.01 -0.26 -0.36 —-0.66 —0.69 —1.51 —-2.55
/ 3.63 4.69 6.80 7.26 11.07 11.67 113 158 256 2.66 4.90 6.49 054 078 1.31 1.37 2.76 4.00
92-96 G -0.71 -0.72 -196 -2.28 -396 580 -034 -0.43 -0.64 -0.67 -1.40 -220 -0.18 -0.24 -0.36 —-0.37 -0.75 -1.18
i 0.89 038 -099 -1.11 -124 -299 046 049 035 032 -025 -0.75 0.19 027 034 034 0.13 -0.13
96-99 G 0.26 0.54 0.53 0.67 1.16 274 019 023 032 0.33 0.62 093 0.11 0.14 020 0.20 0.36 0.53
/ 1.35 2.20 3.92 4.11 417 430 1.09 122 1.68 1.73 2.56 283 090 097 116 1.19 1.78 2.16
88-99 G -236 —-3.20 -436 -4.77 -10.22 -1557 -086 -1.15 -1.72 -1.78 -3.48 -573 -047 -0.62 -0.95 -0.99 -1.89 -3.02
i 6.33 7.40 9.52  10.09 1233 11.73 285 348 465 477 6.90 8.03 178 218 296 3.04 4.65 5.85




Table 3.2b: Decomposition and growth elasticity of poverty measures (¢ = 0.8)

PO
m @ (3) 4) ) 6) Q)] @) 3) 4) (%) (6) Q] @) (3) 4) ) (6)
RCRE rural data
95-96 G -0.61 -0.29 -0.60 -1.14 -297 -3.73 -0.23 -0.41 -042 -046 -1.11 -1.22 -0.10 -0.25 -0.27 -0.30 -0.65 -0.72
/ 2.56 1.37 1.48 1.71 5.18 5.13  0.99 1.31 1.31 134 249 273 042 090 096 1.01 1.67 1.81
96-97 G -0.23 -0.30 -0.18 -0.41 -1.13 -0.61 -0.09 -0.14 -0.14 -0.15 -0.37 -0.42 -0.04 -0.09 -0.09 -0.10 -0.22 -0.25
| -0.62 -0.55 -0.08 0.24 0.43 0.06 -0.35 -0.53 -0.52 -0.48 -0.17 -0.17 -0.23 -0.35 -0.38 -0.39 -0.32 -0.30
97-98 G 0.28 037 0.38 0.65 2.36 1.91 0.13 022 024 026 0.65 0.74 0.05 0.13 0.14 0.16 0.37 0.42
/I -1.50 -097 -1.25 -0.85 0.12 094 -0.50 -0.59 -0.62 -0.65 -1.03 -090 -0.14 -0.40 -042 -0.45 -0.76 -0.79
98-99 G -0.08 -0.12 0.00 -0.15 -040 -0.19 -0.04 -0.05 -0.06 -0.06 -0.15 -0.17 -0.02 -0.04 -0.04 -0.04 -0.08 -0.09
i 516 458 430 3.63 -039 -149 222 297 3.07 312 266 236 1.10 205 218 231 2.71 2.68
99-00 G -1.82 -169 -167 -1.71 -597 -681 -0.74 -096 -1.00 -1.06 -2.40 -271 -041 -0.69 -0.72 -0.77 -1.41 -1.58
/ 0.40 -0.55 -0.67 -0.13 4.52 545 0.38 0.04 0.00 -0.02 078 1.13 0.27 023 020 0.17 023 0.34
00-01 G 042 039 0.35 0.48 1.69 1.60 019 0.25 0.25 027 0.63 0.70 0.11 0.17 0.18 020 0.36 0.40
i 0.41 078 0.74 040 -1.22 -215 0.02 020 0.25 0.27 -0.01 -0.13 0.02 008 0.10 0.12 023 0.8
01-02 G -3.17 —-4.07 —-4.70 -5.19 -1236 -1280 -1.62 -2.28 -242 -261 -510 -565 -091 -1.55 —-1.65 -1.77 -3.24 -3.56
/ 2.62 3.72  4.61 4.91 11.67 13.40 1.08 1.67 183 205 518 576 047 1.03 1.12 1.24 3.00 3.36
95-02 G -4.22 -722 -7.67 -8.08 -17.61 -1895 -1.81 -3.41 -3.69 -4.00 -800 -875 -1.02 -1.99 -219 -242 -5.00 -5.50
/ 8.04 9.90 10.37 10.54 19.14  19.66 3.25 512 546 583 10.05 10.80 1.61 3.24 350 3.80 6.87 7.40
CHNS rural data
88-92 G -3.20 -6.37 -7.23 -8.51 -12.63 -1343 -1.15 -237 -265 -337 -6.27 -7.27 -0.61 -131 -146 -1.86 -3.99 —-4.73
/| -2.05 -220 -1.78 -1.53 2.29 268 -0.42 -1.06 -1.12 -1.19 -059 -0.17 0.06 -0.46 -0.54 -0.70 -0.86 —0.73
92-96 G -0.39 -092 -099 -152 -225 -274 -0.15 -0.36 -040 -050 -1.15 -1.33 -0.08 -0.19 -0.21 -0.27 -0.67 -0.82
i 0.16 0.76 058 0.10 -1.76 0.27 -0.33 -0.01 0.04 0.06 -032 -0.37 -046 -029 -0.25 -0.17 -0.12 -0.19
96-99 G 0.28 0.82 0.76 1.24 1.71 233 017 034 037 046 0091 1.07 010 0.20 0.22 0.27 0.56 0.68
I 3.07 3.13 3.37 4.05 2.45 0.28 1.40 199 207 232 28] 2.61 084 139 147 1.66 236 246
88-99 G -3.66 —-6.62 —-7.06 -8.27 -11.34 -1239 -1.47 -2.69 -297 -3.61 -6.16 —-7.00 -0.85 -1.60 —-1.76 —-2.15 -4.09 -—-4.75
/ 1.53 1.86 1.77 2.0 1.15 1.78 099 1.24 1.28 1.38 1.55 1.53 0.69 094 0.99 1.07 137 141
CHNS urban data
88-92 G -0.80 -149 -204 -239 -393 -833 -0.26 -0.39 -063 -0.67 -1.54 -267 -0.12 -0.18 -0.32 -0.33 -0.80 -1.33
/ 190 245 434 440 7.81 10.60 0.62 0.87 1.41 1.48 3.1 4.55  0.31 0.43 0.72 0.75 1.63 255
92-96 G -0.86 -050 -0.86 -0.83 -193 -3.27 -0.20 -0.26 -0.36 -0.37 -0.75 -1.15 -0.08 -0.13 -0.20 -0.21 -0.39 -0.62
/ 1.08 140 055 055 -173 -0.78 0.16 032 049 049 0.17 -0.19 0.01 0.08 0.23 024 032 0.16
96-99 G 0.58 059 038 0.45 1.05 1.71 0.17 020 026 026 047 072 0.08 0.11 0.16 0.16 0.28 0.42
/ 1.31 094 197 215 4.45 3.81 1.08 1.09 1.15 117 194 250 080 088 097 0.98 1.30 1.70
8899 G -098 -1.59 -252 -267 -483 -837 -043 -058 -094 -098 -1.87 -293 -0.26 -0.33 -0.51 -0.53 -1.04 -1.60
/ 419 499 6.85 7.01 10.56 12.11 200 241 3.26 335 527 6.69 1.26 1.53 207 212 3.38 447




Table 3.2c: Decomposition and growth elasticity of poverty measures (§ = 0.5)

PO P1
M @] (3) (O] ) 6) M 2 3) 4) ) (6) m 2 (3) 4) (%) (6)
RCRE rural data
95-96 G -0.25 -0.46 -099 -0.56 -1.21 -1.33 -0.06 -0.19 -0.23 -0.27 -0.54 -0.61 -0.02 -0.09 -0.10 -0.12 -0.34 -0.37
/ 1.24 2.56  2.61 2.40 2.52 3.09 0.24 0.89 1.00 1.1 1.53 1.63 0.07 0.37 0.44 0.53 1.15 1.21
96-97 G -0.16 0.00 -0.09 -0.24 -049 -0.42 -0.01 -0.05 -0.06 -0.07 -0.12 -0.15 0.00 -0.02 -0.03 -0.03 -0.08 -0.09
I —-0.98 -0.24 -0.36 -0.41 0.10 0.34 -0.15 -0.48 -0.47 -0.47 -0.43 -0.42 -0.04 -0.25 -0.27 -0.30 -0.45 -0.45
97-98 G 0.12 038 027 048 0.56 0.56 0.01 0.11 0.12 0.14 030 0.34 0.00 0.04 0.05 0.06 0.18 0.20
/| -0.46 -1.85 -1.38 -1.43 -0.06 -1.28 -0.06 -0.38 -0.46 -0.52 -0.63 -0.60 -0.01 -0.12 -0.16 -0.20 -0.50 -0.52
98-99 G 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.00 0.00 0.01 0.01 0.01 0.01
1 324 527 516 4.66 1.52 196 072 208 229 248 299 288 020 097 1.13 1.30 245 2.52
99-00 G -1.10 -1.8 -163 -1.08 -177 -2.20 -0.38 -0.72 -0.79 -0.84 -1.20 -1.25 -0.14 -0.40 -0.44 -0.50 -0.86 -0.91
/ 0.93 0.47 -0.01 0.09 0.40 0.76  0.25 0.38 037 0.35 0.05 0.09 0.10 0.24 026 0.28 0.17 0.16
00-01 G 0.21 0.24 079 0.24 1.00 0.48 0.10 0.23 0.24 0.27 038 0.41 0.04 0.12 0.14 0.15 0.26 0.28
I/ -0.70 0.17 049 0.54 0.29 0.28 0.11 -0.08 -0.05 -0.01 0.18  0.19 0.10  0.01 0.00 0.00 0.08 0.10
01-02 G -228 -3.02 -3.26 -3.26 -556 -5.16 -0.72 -1.52 -1.63 -1.75 -2.67 -2.88 -0.27 -0.81 -091 -1.02 -1.87 -2.00
/ 1.81 290 241 2.48 493 5.55 0.22 1.06 117 1.26 222 2.45 0.01 0.42  0.51 0.60 1.41 1.55
95-02 G -285 -333 -362 -393 -773 -888 -082 -167 -1.78 -192 -394 —-427 -031 -092 -1.02 -1.14 -251 -274
/ 4.46 7.87 7.67 7.83 995 11.52 1.09  2.99 3.31 3.63 6.02 6.37 0.36 1.42 1.64 1.90 413 444
CHNS rural data
88-92 G -162 -287 -3.20 —-4.08 -853 -10.04 -0.53 -1.10 -1.23 -1.58 -3.60 —4.41 -026 -060 -068 —-086 —-2.04 -2.56
/| -0.60 -1.76 -1.88 -2.10 -0.75 -0.21 0.24 -0.33 -0.43 -0.66 -1.12 -1.05 0.38 0.11 0.04 -0.11 -0.70 -0.80
92-96 G -0.06 -0.32 -0.34 -043 -1.07 -1.17 -0.04 -0.10 -0.12 -0.15 -0.39 -049 -0.02 -0.06 -0.06 -0.08 -0.21 -0.27
I —-041 -0.33 -0.19 0.24 -0.71 -0.62 -0.63 -0.44 -0.43 -0.37 -0.02 -0.12 -0.54 -0.53 -0.52 -0.49 -0.24 -0.20
96-99 G 0.31 0.42  0.51 0.77 1.76 1.94 0.11 0.23 0.25 0.31 0.67  0.81 0.06 0.13 0.14 0.18 0.39 0.49
/ 1.94 3.57 3.28 332 4.39 3.88 0.87 1.51 1.64 1.86 257 282 0.47 090 0.99 1.18 1.89 211
88-99 G -193 -3.02 -338 -394 -720 -8.07 -0.69 -1.27 -1.40 -1.72 -3.42 -403 -035 -0.75 -083 -1.02 -209 -253
/ 1.49 1.73 1.55 1.66 2.28 1.85 0.71 1.03 1.07 1.14 1.54 1.59 0.42 0.71 0.75 0.84 1.18 1.29
CHNS urban data
88-92 G -0.27 -047 -054 -063 -163 -293 -0.08 -0.12 -0.23 -0.24 -0.60 -1.06 -0.04 -0.06 —-0.11 -0.12 -0.29 -0.51
/ 0.79 1.16 1.67 1.74  4.05 598 032 042 0.63 0.66 1.37 226 0.17 023 0.35 036 0.72 117
92-96 G -0.06 -0.21 -0.57 -0.53 -090 -1.13 -0.04 -0.08 -0.16 -0.17 -0.28 -0.43 -0.02 -0.03 -0.07 -0.07 -0.15 -0.24
I -0.21 0.22 1.07 1.16 070 -0.25 -0.12 -0.09 0.10 0.12 0.48 0.41 -0.07 -0.08 -0.05 -0.04 0.17 0.29
96-99 G 0.18 0.20 0.56 0.54 0.79 1.14 0.09 0.1 0.20 0.21 0.32 0.49 0.05 0.07 0.10 0.11 0.20 0.28
/ 2.05 1.51 0.86 0.86 1.90 3.09 0.94 1.08 1.09 1.08 1.13 1.45 056 0.69 086 0.87 0.99 1.11
8899 G -0.13 -0.61 -0.75 -0.76 -1.91 -3.55 -0.17 -0.20 -0.35 -0.36 -0.71 -1.17 -0.13 -0.14 -0.20 -0.21 -0.39 -0.61
/ 2.61 3.02 3.80 390 6.81 9.46 1.29 1.53 1.97 202 313 429 077 096 1.28 1.32 2.02 2.72
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4

Development Strategies and Regional
Income Disparities in China*

Justin Yifu Lin and Peilin Liu

4.1 Introduction

Since the economic reforms began in 1978, China has achieved remarkable
economic results. Real GDP per capita grew at an average annual rate of 8.1
per cent in the period of 1978-2001." Maintaining such a high growth rate
over such a long period of time with a population of more than one billion is
truly a miracle in world economic history (Lin et al. 1994, 1998). However, as
shown in Figure 4.1a—the coefficients of variation of GDP per capita and per
worker—and in Figure 4.1b—the Gini coefficients of GDP per capita and
per worker—the disparities among different regions within China have in-
creased since 1990. In 2001, of the 30 provinces in China, the three metropol-
itan cities (Shanghai, Beijing, and Tianjin), had the highest per capita GDP in
current prices: 37,382 yuan, 25,300 yuan, and 19,986 yuan, respectively; and
the four coastal provinces, Zhejiang, Guangdong, Jiangsu, and Fujian, had per
capita GDP of 14,550 yuan, 13,612 yuan, 12,925 yuan, and 12,375 yuan,
respectively. In stark contrast, the four western provinces, Guizhou, Gansu,
Guangxi, and Yunnan, had per capita GDP of 2,865 yuan, 4,173 yuan, 4,679
yuan, and 4,872 yuan, respectively. That is, the per capita GDP in Shanghai
and Zhejiang were, respectively, 13 times and five times that of Guizhou.
The widening regional disparities have attracted much attention both
within and beyond China. Several hypotheses have been proposed to explain
the widening disparities. In their empirical study of province level growth in
1978-89, Chen and Feng (2000) stress the importance of private enterprises to

* The authors are grateful for the helpful comments by Guanghua Wan and two referees.
Peilin Liu would like to thank the support from National Planning Office of Philosophy and
Social Science of China (Grant No.: 06BJL041).

! The data are from NBS (2002: 14-18).
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Figure 4.1a: Coefficients of variation of GDP per capita and per worker
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Figure 4.1b: Gini coefficients of GDP per capita and per worker

Note: The GDP in Figures 4.1(a) and 4.1(b) are measured in 1978 prices.
Sources: NBS (1999a) and NBS (Provincial Statistics Yearbooks, various issues).

economic growth. The differences in the extent of the development of the
private economy may contribute to regional disparities. However, the experi-
ence of shock therapy in eastern Europe and the countries formerly in the
Soviet Union show that privatization itself might not promote economic
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growth. The vitality of private enterprises in China has been due to their entry/
adoption of labour intensive industries/technologies, which are consistent
with China’s comparative advantages.

Lee (1994) and Dayal-Gulati and Husain (2000) emphasize the effects of
foreign direct investment (FDI) on regional disparities. However, they do not
analyse factors determining the location and industrial distribution of FDI.
Young (2000) argues that regional protectionism was a key factor in the
widening of regional disparities because the protection of local markets led
to deviations in resource allocation away from regional comparative advan-
tages. However, regional protectionism and market segmentation were
endogenous to the regional development strategy.

Other studies (Fleisher and Chen 1997; Démurger et al. 2001) attribute the
widening of regional disparities to the biased regional policy of the central
government or to location factors. These studies argue that the central gov-
ernment’s investment priority favouring the eastern region was the root cause
for the lagging behind of the central and western regions and, at the same
time, the unfavourable geographic conditions limited the development of
the central and western regions. Tsui (Chapter 5, this volume) also found
that physical capital is the dominant factor that affected the interprovincal
differences. However, as we will point out in the following analyses, the level
of central government investments in the central and western regions is no
less than that in the eastern region, especially in the period just prior to the
reforms. If the policy bias of central government investments is the main cause
for the regional disparities, it is difficult to reconcile the fact that central and
western regions received large amounts of investments in the period before the
reforms, but they failed to narrow the gap with the eastern region.

In this chapter, we propose that a flawed development strategy is responsible
for the increasing disparities in economic development among provinces in
China. Since the founding of the People’s Republic of China (PRC), the gov-
ernment has pushed a ‘leap forward’ strategy emphasizing the development of
capital intensive heavy industries. In most provinces, however, the priority
industries under this strategy were inconsistent with the comparative advan-
tage determined by the factor endowments in those provinces. Many enter-
prises in the priority industries were not viable in competitive markets and
required interventions in the markets by the government to support and
protect them.? Consequently, this leap forward strategy retarded the functions
of market, impeded capital accumulation, and hindered technology and prod-
uctivity progress in the provinces. The provinces in the central and western
regions continue to follow the leap forward strategy and have poor growth
performance. Therefore, it is imperative to replace the comparative advantage
defying leap forward strategy with a comparative advantage following strategy

2 The concept of viability will be discussed in greater detail later in this chapter.

58



Development Strategy and Disparity

and restructure the existing industries in each province according to the
principle of comparative advantage. This latter strategy would enhance coord-
inated development among regions and provinces and, in effect, work more
effectively to create sustainable national economic development. The regional
effects of economic strategies in China are the subject of this study.

The rest of this chapter is organized as follows. Section 4.2 reviews regional
economic development policies since the founding of the PRC in 1949, espe-
cially in the period after the reforms and liberalization. In section 4.3 we discuss
how the leap forward strategy has influenced regional economic development
in China. Section 4.4 is an econometric analysis of the theories presented in this
chapter. Some concluding remarks are provided in the last section.

4.2 An Overview of the Evolution of China’s Regional
Development Policies?

When the PRC was founded in 1949, the military chaos of the Japanese
occupation and during World War II had ended and China as a nation was
again ruled by a single central government. There were substantial gaps in
development levels among the provinces and regions at that time.* Data from
28 provinces® in 1952 show that the average per capita GDP was 134.89 yuan
with a coefficient of variance® of 0.59 (see Figure 4.2). Shanghai had the high-
est per capita GDP of 436 yuan, while Guizhou had the lowest of 58 yuan; the
former is 7.5 times the latter.

3 The data in this subsection are from the NBS (1999a).

* China has a long history of regional disparities in economic development. The Chinese
civilization originated in the Yellow River area, so since early in China’s history, a high
concentration of economic centres emerged along the Yellow River. During the Song Dynasty,
these economic centres began to move south, and major agricultural crops changed. Manu-
facturing in the modern sense started with the ‘importing foreign industry initiative’ in the
1850s, but rather than real comprehensive industrialization, this initiative was rather selective
and aimed simply to build factories in riverbank and coastal areas with good transportation
conditions. At the end of the nineteenth century, most of China’s industry was located in the
southeast, coastal regions, with 64 per cent of all factories in China being in Shanghai,
Guangzhou, and Wuhan. During the ten-year period after World War I (1928-37), China’s
national industries experienced rapid development and quickly boosted the growth of the
national economy. In this period, the economy pursued a new trend, and heavy industries in
the northeast developed quickly, giving rise to industrial centres appearing in cities like
Tianjin and Qingdao. When the second Sino-Japanese war broke out in 1937, some important
industrial facilities were relocated to the southwestern regions, and this movement actually
helped economic development in these regions. However, generally, the southeastern areas
continued to lead the other areas in economic development. From World War II until the
founding of the PRC, regional disparities in economic development existed.

° Data for Hainan and Xizang (Tibet) are not available; and statistics for Chongqing
included in the data for Sichuan.

© The coefficient of variance is calculated by dividing the standard variance by the mean
value.
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Figure 4.2: Per capita GDP and consumption expenditure in China’s provinces in 1952

Source: Computed by the authors, based on data from NBS (1999b).

For the purpose of nation building, the Chinese government adopted a
heavy industry oriented development strategy in its first five-year plan in
1953, focusing on the construction of 156 major projects with the assistance
of the Soviet Union. Notably, due to security considerations, many of these
projects were located in the northwest and southwest regions. In fact, among
the 156 key projects, only one-fifth were in coastal areas.

In the second five-year plan (1958-62), the government increased its invest-
ment in the coastal areas to explore more fully the development potential of the
Yangtze River delta region—with Shanghai at the helm—and of the coastal areas
of northern China. The period of the third five-year plan (1966-70) included
yet another strategic reallocation of China’s industrial investments. As part of
increased military preparedness, the central government adopted the strategy
of ‘third line development’ and concentrated major construction projects in
Sichuan, Guizhou, Shaanxi, Gansu, Shanxi, Yunnan, Hubei, and Hunan. During
the fourth five-year plan, the government slowed its investment in these areas
and required each province to improve industrial self-sufficiency. This change,
combined with the discovery of oil in the east, prompted a resurgence of invest-
ments in the coastal provinces. This increased coastal investment continued into
the early 1970s, especially after the improvement of USA-China relations.

According to standard neoclassical economic theories, intensive investment
in the central and western areas, especially in the third-line regions,
should have brought about economic development in those areas. The actual
outcome, however, was very different. Before the reforms in 1978, economic
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Figure 4.3: Per capita GDP in each province in 1978
Source: Computed by the authors, based on data from NBS (1999b).

development levels in the central and western areas remained behind those in
the eastern areas. In 1978, Shanghai had the highest per capita GDP at 2,498
yuan, a figure 14.28 times higher than per capita GDP in Guizhou (see Figure
4.3). Besides the three municipalities directly under the central government
(Beijing, Tianjin, and Shanghai), Liaoning had the highest per capita GDP of
680 yuan, a figure 3.89 times that of Guizhou. In 1978, the average overall
provincial per capita GDP was 467.57 yuan with a variance of 0.96, much
higher than the variance of 0.59 in 1952.

In the autumn of 1978, the Chinese government initiated the reform and
liberalization policies. Under the leadership of Deng Xiaoping, the new policy
allowed some people and some regions to get rich first.” The sixth and seventh
five-year plans (1981-5, 1986-90) strategically declared that more concentrated
development efforts would be allotted to the most promising growth regions.
Thus, many areas along China'’s eastern coast enjoyed significant increases in
investments. An important change in fiscal policy also occurred at this time.
Starting in 1980, the government began to replace the old fiscal system of
‘unified revenue and expenditure’ with a decentralized fiscal responsibility sys-
tem, giving partial autonomy to each province for the purpose of enhancing
each province’s incentives to increase revenues and reduce expenditures.

By the late 1980s, the increased development investments in the coastal
regions had yielded significant gains, but relative backwardness in the central

7 In a conference held in March 1980 to discuss long-term plans, Deng Xiaoping pointed
out that China should ‘use our comparative advantages, avoid using our disadvantages
and accepting the fact of economic disparities...some people and some regions should be
allowed to get rich first and in the end everyone will get rich’ (Wang and Li 2000: 266).
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and western areas became a challenge. To address this problem, the government
entered the next decade emphasizing ‘balanced regional economic development’
in its long term development strategies. The ninth five-year plan and long term
prospects for 2010, adopted in 1996, suggested several measures to narrow
regional disparities, giving more infrastructure investments and international
development agencies’ loans to the central and western regions. At the end of
the 1990s, the governmentadopted the western development strategy to promote
the development of hinterland provinces. Accompanying changes in regional
development policies was a reform of fiscal relations between the central and local
governments in 1994, including the implementation of a tax sharing system
and the establishment of a uniform income tax for all domestic enterprises.

4.3 Viability and the Effects of the Leap Forward Strategy
on Regional Disparities

The priority given to the development of heavy industries before the reform
resulted in intensive investments in the central and western regions. However,
those investments profoundly failed to bring about a corresponding increase in
per capita GDP and per worker GDP in these regions. In fact, the widening of
regional income disparities after the reforms also related to the above pattern of
investments in the central and western regions. In analysing the impact of devel-
opment strategies on economic performance, Lin (2003: 280) formally defines the
term ‘viability’ as follows: ‘If, without any external subsidies or protections,
a normally managed enterprise is expected to earn a socially acceptable profit in
a free, open, and competitive market, the enterprise is viable. Otherwise, the
enterprise is nonviable’. In the same paper Lin also categorizes development
strategies in developing countries into two mutually exclusive groups: (1) the
comparative advantage defying (CAD) strategy, which attempts to encourage
firms that ignore the existing comparative advantages of the economy in their
entry/choice of industry/technology; and (2) the comparative advantage follow-
ing (CAF) strategy, which attempts to facilitate firms’ entry/choice of industry/
technology according to the economy’s existing comparative advantages.

The concept of viability seems to be trivial in the context of neoclassical
economics because there is a belief that, if an enterprise in the long term does
not expect to earn a socially acceptable profit, the enterprise will not be set up
or will be driven out of the competitive market.® However, if a government
adopts a CAD strategy, encouraging enterprises in the economy to ignore the
existing comparative advantages of the economy in their entry/choice of

8 Of course, it is not unusual that during the early period of an investment, net cash flow is
negative, but the sum of discounted expected net profit over the whole investment period must
be non-negative. In fact, the neoclassical economic theories presume the viability of firms.
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industry/technology, these enterprises will not be viable in an open, free,
competitive market (Lin 2003). To establish and ensure survival of these
enterprises, the Chinese government established a trinity system, including
a macro environment with distorted factor and product prices, a planned
and administrative resource allocation mechanism, and a micro management
institution characterized by the nationalization of enterprises (Lin et al. 1994).

The viability problem endogenous to the leap forward strategy and the
corresponding trinity economic system had direct impacts on increasing
regional disparities in economic development before the reforms. There are
several reasons for this. First, launching many highly capital intensive projects
in the central and western areas required large initial investments. From the
statistical data alone, one may infer such an investment pattern as attempting
to narrow the gap of regional development between the developed coastal
region and backward hinterland region (Yang 1990). However, only a limited
portion of these investments became productive capital. And even these cap-
ital investments were quite specialized for certain production purposes and
had no externality on the local economies.’

Second, many of China’s leap forward projects required huge inputs of natural
resources, raw minerals, and raw products, which were produced mostly in the
central and western regions. For the purpose of subsidizing those projects, the
government arbitrarily depressed prices of these goods. The central and western
regions were in effect subsidizing the leap forward projects. Therefore, many
construction projects in the central and western areas not only did not help
economic development in these areas, but actually hampered it.

Third, although the government injected a lot of capital into the priority
projects, these projects could create only limited employment opportunities
for the highly educated labour force coming mainly from the developed
coastal region. The local labour force was restricted to low productivity agri-
culture. Consequently, the indigenous local people’s incomes remained low.

Because of the traditional system'’s low efficiency, China started a piecemeal
gradual approach to reforming the economy at the end of 1978. The reforms
first increased the autonomy of micro agents, farmers, and managers of state
owned enterprises, and then gradually the reforms extended to the resource
allocation system and to the macro policy environment (Lin et al. 1994). The
gradual approach to reform enabled China to start the reforms smoothly and
to have steady progress while avoiding the high costs of tumultuous social
change in the reform process. But a gradual approach in reform also meant
that different regions were not equal in grasping opportunities for regional
development. Areas that were impacted the most by the leap forward strategies

° This is because the industry and technology of those priority projects were too intensive
in capital, and local economies were too scarce in capital. Therefore, it would be difficult to
transfer the technology in the priority projects to the local enterprises.
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faced very challenging and more numerous difficulties and required longer
periods of time to accomplish the transition because the implicit viability
problems of most of their state owned enterprises (SOEs) became explicit. On
the other hand, those areas that were left relatively untouched by the leap
forward strategies enjoyed a much faster transition because fewer of their
enterprises were burdened by viability problems.

For the purpose of subsidizing non-viable SOEs, the government continues to
suppress the prices of raw materials and resource products. Suppliers of raw
materials and resource products are mainly in the central and western areas.
As the coastal provinces grow with the reforms, they import more of these
resources from the central and western provinces. Therefore, the relatively
backward central and western regions are subsidizing the growth of the rela-
tively wealthy eastern region, causing the regional disparities to widen. More-
over, the required subsidies to the non-viable SOEs in the central and western
areas have caused many problems of soft budget constraints (Lin and Tan 1999),
further depressing the economic efficiency in the central and western regions.

The non-viability of many SOEs is the key issue in China’s reforms (Lin et al.
1998; Lin and Tan 1999). However, the government, both at central and local
levels, continues to pay insufficient attention to this problem. In assessing the
performances of local leaders, the central government emphasizes technological
advancement and gross and net production increases. Therefore, local leaders
often make decisions that disregard market signals and continue to pursue the
leap forward strategy. Fortunately, China’s recent ascension to the WTO has
limited the government’s ability to protect/subsidize non-viable enterprises
and has made all levels of government aware of the importance of following
the principle of comparative advantages in developing the economy.

4.4 Regional Disparities: An Empirical Analysis

4.4.1 A Framework for Empirical Analysis

In order to offer deeper insights about the influence of development strategies
on a region’s economic development, we now present a rigorous econometric
analysis. According to neoclassical growth theories (Solow 1956; Barro 1991),
an economy that has lower initial per capita income will have a higher
potential growth rate due to diminishing returns in capital, leading to eco-
nomic convergence. However, neoclassical growth theories ignore the influ-
ence of economic structure, which is determined by the characteristics of
development strategies, on growth. As discussed earlier, if a less developed
economy adopts a CAD, leap forward strategy, its pace of economic growth
will be hampered and its real growth rate prevented from reaching its full
potential.
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Lin (2003) constructs a technology choice index (TCI) to measure the char-
acteristics of the development strategy in an economy. The idea behind the
variable is as follows. If an economy adopts a CAF strategy, that is, all enter-
prises follow the economy’s comparative advantage to choose their industries,
products and technologies, the actual capital/labour ratio of the economy’s
manufacturing industry is endogenously determined by the capital/labour
ratio of the whole economy. That is, the optimal capital intensity of the
economy’s manufacturing sector, K;/L; can be described as a function of the
economy’s capital endowment, K, and labour endowment, L.

K\ (K
) [ 2 1
(&) =r(2) ®
To measure an economy’s deviation from the CAF strategy, we construct the
statistical indicator, TCI, the actual technology choice index of the manufac-
turing sector, which is defined as the actual capital/labour ratio of an econo-

my’s manufacturing industry divided by the capital/labour ratio of the whole
economy. That is:

(Ki/L;)

TCI = /D)

2

A government’s choice of a development strategy will influence the economy’s
TCI value. We then define the optimal technology choice index of the manu-
facturing sector, TCI". Conducting the first order Taylor expansion of equation
(1) at K/L=0 and ignoring the higher order terms, we obtain equation
(3), where w is a constant, denoting the derivative value of equation (1) at

point K/L=0,'°
K\ (K
(&)-(z) ®

Obviously, the higher the capital/labour ratio an economy has, the higher the
optimal capital/labour ratio of its manufacturing sector. That is, w > 0. Until
now, we have defined the optimal technology choice index TCI " as:

TCI' = S0 4)

10 K/L=0 means that the economy has no capital stock. Obviously, the optimal capital
labour ratio in the manufacturing industry is zero. Equation (1) is a curve starting from the
original point. w is the tangent slope of this curve at the original point.
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Given the endowment structure of an economy, TCI" is the optimal TCL'' We can
measure the government’s deviation from the CAF strategy indirectly as follows:

DS = TCI-TCI" = TCI-w (35)

If a country or area follows the CAF strategy, then DS=0. If the government
adopts a CAD strategy to promote its capital intensive industries, we expect
DS§>0. The larger the value of DS, the stronger the CAD strategy. Furthermore,
given w, the larger the value of TCI, the stronger the CAD strategy.

From the above discussion, we construct the following econometric equation:

Gi=ay+ a7 - LH(GDPPLO',) +az - DS; + ¢ X + u; (6)

In equation (6), G;, the dependent variable, is the average annual growth rate
of per worker GDP of each province from 1978 to 2000. Ln(GDPPLy,;) is the
initial per worker GDP of each province in 1978, representing the initial level
of development. According to the analysis we conducted before, if the con-
vergence exists, a; is expect to be negative, and a3, the coefficient of DS, is
expected to be negative, too.

Because the optimal TCI" = w is not observable, we cannot calculate the
value of DS; directly. However, w is a constant. We can therefore rearrange
equation (6) into equation (6’), which will be used in the regression:

Gi = Cy + a1 - Ln(GDPPLo ;) + az - TCI; + X + u; (6)

In equation (6'), C’k = ap-azw, we expect the coefficient of TCI;, a2, to be negative.
In equations (6) and (6), X denotes other explanatory variables, which we
will describe in detail later.

4.4.2 Variables and the Data Resources

For the measurement of TCI;, please refer to the work of the Development
Strategy Research Group of the China Center for Economic Research (2002)."?
In fact, TCI; reflects the characteristics of industries, products and the tech-
nology structure of each province. We have annual observations of TCI; for
each year in the period 1978-99 for each province. In order to describe the

! In addition to factor endowments, TCI* is expected to be affected by the stage of
development of an economy and the relative abundance of natural resource in an economy.
We do not consider these factors here.

!2 The government’s heavy industry oriented strategy can only absorb limited amounts of
labour. Out of a concern for social stability, social policies always impose on firms the burden
of absorbing excess labour. Therefore, firms hire more employees than are needed, and one
person’s work has to be assigned to three persons. This practice is not in accordance to the
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characteristics of the development strategies for the whole period, we use the
arithmetical average of TCI; for 1978-99 and denote it TCI7899. In addition,
we also define another indicator of development strategies, TCI7885, which is
the arithmetical average value of TCI; from 1978-85, in order to capture the
characteristics of development strategies of each province in the initial stage of
the reform.'?

In equation (6'), the explanatory variable X differs under different situations.
According to neoclassical growth theory, the stronger the propensity to save in
an economy, the higher the per worker output in the steady state. Therefore, the
differences in saving propensities between economies lead to different rates of
convergence. To be specific, a higher savings propensity leads to a higher
income level in the steady state. Therefore, the higher the saving rate, the larger
the income gap between the initial income level and the steady state income
level and the faster the growth rate. Savings propensity is expressed as (SAV;)
and is expected to have a positive sign. We use Mankiw’s approach (Mankiw
et al. 1992) and define the propensity to save in each province as follows:

2000 Ii
SAV; = (Z W)

where the numerator denotes fixed capital and inventory investment, while
the denominator denotes current GDP. Both are measured in current prices.

In addition, in the neoclassical growth theory model, the greater the increases
in the rates of labour, the lower the per worker income in the steady state tends to
be. According to a principle similar to that of the propensity to save, we intro-
duce the rate of labour increases in each province as an explanatory variable
(denoted as LABG;). This variable is expected to have a negative sign. Human
capital is included as an explanatory variable in most studies of economic
convergence. However, each researcher has a different definition of human
capital. In this chapter, we take the initial level of each province’s human capital
as an independent variable (denoted by HUMKS82;), which is defined as the
proportion of individuals who had completed primary school by 1982.

14-15

concept of a technology driven leap forward strategy that pursues priority development in
capital intensive industries. Behind the appearance of high employment is a reality of large
numbers of hidden, unemployed workers.

3 The amount of labour that we use here to calculate the TCI index is larger than the real (or
efficient) labour amount employed. Thus, per worker capital possession is underestimated. That
is, the TCI index we get is overestimated. Nevertheless, this fact only strengthens our conclusion.

4 Here we neglect the influences of government surplus and net export on savings.
The relationship between these factors and productive capital is, after all, relatively weak.

5 In fact, the definition of ‘savings index’ here is not very satisfying. In a neoclassical
framework, the savings propensity refers to voluntarily savings, and all savings become
investments. The savings index in the study can also be used to represent the rate of invest-
ment. And once we take this index as the rate of investment, the policy implication from the
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Capital inflow, especially FDI, often brings with it new technology and
management (Lee 1994; Dayal-Gulati and Husain 2000). Therefore, the greater
the FDI inflow (denoted by FDI;) into a province, the more advantages it has in
technology progress. The measurement of FDI we use in our econometric
analysis is the natural logarithm of total FDI from 1978-2000.'° We expect
the coefficient of FDI to be positive. Additionally, plenty of empirical research
supports the point that China has experienced economic convergence since
the reforms (Tsui 1991, 1993; World Bank 1995, 1997; Jian et al. 1996; Cai and
Du 2000; Aziz and Christoph 2001; Zhang et al. 2001). Stretching across a vast
territory, China displays great disparities between regions in natural condi-
tions and market capacities. In order to control these factors, we introduce two
dummy variables denoting the central and western areas of China.'’

Neoclassical growth theory ignores the structure of the economy. Realizing
the disadvantageous consequences of this omission, Barro attempts to remedy
this deficiency in his empirical testing of neoclassical growth theory. A variable
denoting the impact on structure was introduced into the regression analysis of
economic convergence in US regions. The impact variable is the sum of indus-
trial growth rates on the national level weighted by the share of each industry in
each state (Barro and Sala-i-Martin 1991, 1992). The variable reflects the neo-
classical growth theory’s present view on economic structure. Theoretically,
Barro’s understanding of the impact of structure focuses on the demand side.
Although it is understandable to consider the impact of demand on economic
growth, Barro’s understanding of the impact of economic structure on growth
violates a basic principle of economics. For instance, suppose industries grow
quickly on the national level, but some provinces have comparative advantages
in agriculture. Then the smaller share of industry in the agricultural provinces is
not necessarily negative and unfavourable to growth. In other words, that
different regions have different output structures is the result of differences
in regional comparative advantages and the free movement of products and

study should be treated carefully. After all, the mechanism of voluntary savings and automatic
transforming from savings to investments is totally different from the mechanism that a
government uses to create a deficit budget to expand investments.

16 Strictly speaking, foreign direct investment can take various forms, including cash,
technology, physical capital, etc. The definition of gross investment in national accounts is
not exactly identical to the meaning of foreign direct investment. Therefore, the method in
most research that uses the ratio of FDI over gross investment value to describe the impact of
foreign investment upon economic growth is not very proper. In our opinion, from the
perspective of technological progress, to use the absolute volume of foreign investment is a
better choice than is the ratio mentioned above. Of course, in using this definition, we
implicitly assume that all technological progress advantages from FDI occur at the initial
stage of the investment. In fact, foreign invested enterprises might share further information
about the parent company’s R&D in the future. That is to say, one time FDI brings about
continued technological progress advantages that may not initially be fully quantifiable.

17 Here, data for Sichuan includes that for Chongqing, as systematic data for Chongging as
an independent entity could not be obtained. Systematic data for Tibet and Hainan are also
not available, so these two are not included.
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factors. Following the CAF strategy does not require each industry’s growth rate
in each region to be equal to the national growth rate, because the comparative
advantages in each area are different and change constantly.

Certainly, in a mature market economy such as exists in the USA, the patterns
of industry specialization between states have conformed to the regional com-
parative advantages over a relatively long period of time. Therefore, Barro’s
understanding of the impact of structure can be regarded as the impact of
demand in the short run. In other words, in the USA, this variable is appropriate
for describing the short run demand impact. However, in the case of China,
because of the poor match between the economic structure and the comparative
advantages in each region, this variable is inappropriate. Industry has undoubt-
edly increased most rapidly on the national level in China since 1978. But some
provinces, especially those in central or western areas, do not always have
comparative advantages in industry. Therefore, specializing in the development
of such comparative advantage defying heavy industry will not accelerate
growth but will hinder it.

Wei (1997) adopts the impact on structure variable defined by Barro in his
empirical research.'® We use data from 1978-2000 from 29 provinces in China
to calculate the impact of structure variable as defined by Barro and include it
in the regression.'® Table 4.1 summarizes the data set that we used in our
econometric analysis.

Cheng (2002) points out that the regression results of regional convergence in
China are highly sensitive to the choice of samples. To be specific, whether to
regard Beijing, Tianjin, and Shanghai as independent economies or integrate
them into their respective surrounding provinces will lead to different conclu-
sions. For example, Tsui (1996) includes Beijing, Tianjin, and Shanghai data in
provincial data, and his conclusion supports the argument for regional income
divergence in China since the reforms. Other studies that support the regional
convergence position are all based on methods that treat these three cities as
independent economies. In this chapter, we present both cases in our analysis.

'8 In many other studies on regional economic development in China, various kinds of
structure variables are included. Cheng (2002) includes an explanatory variable, the ratio of
non-agricultural GDP to total GDP, to describe the influence of economic structure in the
normal Barro regression. Similarly, Jian and others (Jian et al. 1996) use initial agricultural
shares. Actually, Barro and Sala-i-Martin (1991) use the structural variable of agricultural
production over total state GDP in their analysis of regional convergence of states in the
USA before 1929. Shen and others (Shen and Ma 2002) use a so-called industrialization
index, the ratio of provincial industrial production over national total industrial production.
Cai and others (Cai et al. 2001) also introduce a structural variable to describe the influence of
the degree of maturity they market: the comparative productivity of agricultural labour. The
definition of this index is the proportion of agricultural production over the proportions of
agricultural labour. However, they do not say whether the proportions used there were set
against the national total or the provincial total.

19 Based on available data, when calculating structural variables, we divide the national
economy into the primary industry, manufacturing, construction and building, trade and
retailing, transportation, and other tertiary industries. There are six sectors altogether.
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Table 4.1: Dataset for empirical analysis

SAV, the HUMK82, the Structure

G, the average Ln(GDPPLy), average LABG, the rate of primary variable
Province annual growth initial per worker savings average growth school completion, Central Western defined
(city, section) rate of per worker GDP  GDP TCI7899 TCI7885 rate rate of labour 1982 FDI  areas  areas by Barro
Anhui 0.0730 6.4107 6.1704 10.5070 0.3815 0.0294 0.4834 12.627 1 0 0.0628
Beijing 0.0789 7.8043 2.5433  3.8859 0.4032 0.0148 0.7780 14.164 0 0 0.0886
Fujian 0.0981 6.5764 3.8099  6.4157 0.3957 0.0297 0.5525 15.024 0 0 0.0698
Gansu 0.0492 6.8381 8.8154  8.6895 0.3587 0.0366 0.4674 10.794 0 1 0.0790
Guangdong 0.1017 6.7051 3.2347  4.0162 0.2610 0.0262 0.6592 16.091 0 0 0.0736
Guangxi 0.0615 6.2556 6.2663  6.9535 0.3203 0.0267 0.6147 13.366 0 1 0.0677
Guizhou 0.0599 6.0923 7.7422 11.8262 0.1714 0.0290 0.4358 10.604 0 1 0.0658
Hebei 0.0781 6.7660 3.8184  5.2152 0.2948 0.0232 0.6365 13.606 0 0 0.0598
Henan 0.0704 6.3619 5.3099  7.7140 0.3600 0.0298 0.5702 12.996 1 0 0.0745
Heilongjiang 0.0515 7.4594 3.4011  5.1687 0.3383 0.0229 0.6781 12.818 1 0 0.0672
Hubei 0.0742 6.6726 5.0769  6.9841 0.4250 0.0205 0.6251 13.364 1 0 0.0773
Hunan 0.0655 6.4688 59411 89617 0.4197 0.0227 0.6733 13.167 1 0 0.0666
Jilin 0.0647 7.1470 4.0611  4.7230 0.4366 0.0298 0.6851 12.602 1 0 0.0667
Jiangsu 0.1062 6.7994 29713 46113 0.4708 0.0131 0.6028 15.298 1 0 0.0741
Jiangxi 0.0748 6.5419 4.6175  5.7546 0.3665 0.0248 0.5784 12.505 0 0 0.0750
Liaoning 0.0611 7.5108 3.3617  4.3924 0.3084 0.0192 0.7364 14.192 1 0 0.0659
Neimeng 0.0714 6.7902 5.1472  7.0115 0.3575 0.0223 0.6009 10.506 0 0 0.0827
Ningxia 0.0533 6.8653 3.3853  3.6154 0.1916 0.0330 0.4718 9.975 1 0 0.0719
Qinghai 0.0439 6.9790 5.2507  4.8027 0.2359 0.0272 0.4558 8.645 0 1 0.0776
Shandong 0.0836 6.6321 4.2107  6.1633 0.3703 0.0278 0.5767 14.560 0 1 0.0771
Shanxi 0.0672 6.8153 3.9497  4.9722 0.3097 0.0195 0.6874 11.924 0 0 0.0712
Shaanxi 0.0657 6.6228 4.5893  6.4586 0.2764 0.0250 0.6076 12.630 1 0 0.0794
Shanghai 0.0836 8.2704 1.7581  2.4050 0.2754 0.0077 0.7706 14.940 0 1 0.0728
Tianjin 0.0771 7.7204 1.9893  2.2888 0.2379 0.0136 0.7491 14.132 0 0 0.0893
Xinjiang 0.0827 6.6787 4.6238  6.3387 0.2755 0.0172 0.5839 10.562 0 0 0.0884
Yunnan 0.0663 6.2648 6.4853  7.4401 0.2122 0.0258 0.4269 11.808 0 1 0.0693
Zhejiang 0.1048 6.5356 21395  2.6067 0.4214 0.0183 0.6284 13.929 0 1 0.0650
Sichuan 0.0586 6.3922 4.3966  6.1308 0.3366 0.0194 0.6133 13.051 0 0 0.0684

Notes: (1) Hainan not included because its data for TCl are not available. In the regressions, Hainan is not included; (2) TC/7899 is the average of annual TCI for the period in 1978-99;
TCI7885 is the average for the period 1978-85.

Source: Nominal and real GDP index from 1978 to 1998 are available in the NBS (1999b). Nominal and real GDP indices from 1999 to 2001 are available in annual books of provincial
statistics. From these statistics, timeseries data for real GDP in 1978 prices can be derived. Data for employment use in G; and Ln(GDPPL ) are also taken from the above-mentioned
sources. Data for FD/ are from China’s annual statistics books. Data for the proportion of population possessing higher than rudimentary education over the total population in 1982
(which represents human capital) are available in the CASS (1985). Savings rate data for provinces are derived from the above data by dividing nominal capital formation data by
nominal GDP data.
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The residual in equation (6) is assumed to be heteroscedastic, that is,
E(u) = 0, Var(u) = o%s;. Under this assumption, the regressions are carried
out by White’s method of robustness variance-covariance matrix.

4.4.3 Results of the Econometric Analysis

We report the regression results in Tables 4.2 to 4.4. Table 4.2 includes esti-
mated results of the eight models. Model I uses the framework of neoclassical
unconditional convergence. The result from this model does not support
the unconditional convergence hypothesis. Moreover, the adjusted R? shows
that the goodness of fit is not good. In model II and model III, we include the
development strategies of each province in the initial stage of reform,
TCI7885, and during the whole period of the reform, TCI7899. From the
estimated results of these two models, we see that the stronger the leap forward
characteristics in the development strategies, the slower the increase in the per
worker GDP. In addition, the sign of the coefficient of the initial per worker
GDP has the expected negative sign.

Model IV to model VIII are based on a framework of conditional convergence.
The coefficients of the development strategy variables in these models are all
significantly negative. However, the initial per worker GDP has the expected
negative sign but is not significant in some cases. The signs of other explanatory
variables’ coefficients, such as savings rates, rates of labour increases, and FDI, are
all as expected, however the significance of the variables is unstable. The coeffi-
cient of the human capital variable has an unexpected negative sign, and, in
some cases, is highly significant. Of course, we cannot draw the general conclu-
sion that human capital and per worker GDP are negatively related.

The eight models used to derive the results in Table 4.3 are the same models
used in Table 4.2 except that we add another two dummy variables denoting
central and western areas in Table 4.3. The inclusion of these two dummies
clearly enhances the goodness of fit of all models, and the estimates for the
initial per worker GDP are negative and highly significant in all models. This
result indicates the existence of neoclassical convergence in China. From the
regional dummies in Table 4.3, we can see that the growth rate of per worker
GDP for provinces in the central region is significantly lower than in the
provinces in the eastern region and higher than the provinces in the western
regions, which reflects the influence of natural conditions and other unob-
servable regional characteristics on economic growth. The influence of devel-
opment strategies has the expected negative sign and is statistically significant
in all cases. These results indicate that the leap forward development strategy
is detrimental to an increase of per worker GDP.

Table 4.4 shows the results of nine models, in which the structure impact
variables defined by Barro are introduced. As shown, none of the estimates for
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Table 4.2: Regression results

Model | Model Il Model lll Model IV Model V Model VI Model VII Model VIII
Constant 0.0703 0.1807 0.2267 0.0746 0.1281 0.2123 0.1413 0.2258
(0.0290) (0.0587) (0.0502) (0.0478) (0.0503) (0.0474) (0.0497) (0.0477)
[0.0224]** [0.0050]*** [0.0001]*** [0.1330] [0.0188]** [0.0002]*** [0.0098]*** [0.0001]***
Ln(GDPPLy) 0.0003 -0.0123 -0.0171 —0.0039 —0.0089 —0.0161 —0.0087 —0.0152
(0.0042) (0.0073) (0.0063) (0.0053) (0.0055) (0.0082) (0.0052) (0.0076)
[0.9436] [0.1038] [0.0113]** [0.4712] [0.1223] [0.0626]* [0.1098] [0.0573]*
TCI7885 —0.0042 —0.0024 —0.0033
(0.0017) (0.0008) (0.0014)
[0.0200]** [0.0049]*** [0.0252]**
TCI7899 —0.0084 —0.0047 —0.0071
(0.0020) (0.0012) (0.0021)
[0.0003]*** [0.0006]*** [0.0026]***
SAVE 0.0313 0.0395 0.0714 0.0394 0.0660
(0.0244) (0.0209) (0.0330) (0.0203) (0.0293)
[0.2124] [0.0732]* [0.0415]** [0.0656]* [0.0348]**
LABG -1.2078 —1.0894 —-1.1571 —0.8746 —0.7890
(0.4221) (0.3777) (0.4901) (0.3689) (0.5323)
[0.0078]*** [0.0089]*** [0.0275]** [0.0274]** [0.1525]
HUMK82 —0.0786 —0.0855 -0.0119 —0.0887 —0.0349
(0.0269) (0.0249) (0.0506) (0.0196) (0.0424)
[0.0078]*** [0.0025]*** [0.8157] [0.0002]*** [0.4181]
FDI 0.0070 0.0065 0.0056
(0.0016) (0.0015) (0.0015)
[0.0003]*** [0.0004]*** [0.0012]***
Adjusted R? —0.0384 0.1214 0.4022 0.5836 0.6330 0.3271 0.6717 0.4715

Notes: (1) The figure in the parentheses under each estimate parameter is the standard deviation of the estimation, the square brackets below shows the p-value of the t-test against the
null hypotheses that ‘the parameter is significantly not zero. This is the same for all other OLS estimation below. (2) As we assume that the random disturbance has heteroscedasticity, we
made certain adjustments in OLS estimation. The standard deviation of the estimation reported in the table is from White’s robust variance and covariance matrix. All following OLS
estimations are adjusted similarly. (3) For ease of interpretation, we denote the case where the p-value of the two-tailed t-test is less than 1% with ***; cases where the p-values are
between 1% and 5% with **; and where the p-value is between 5% and 10% with *.



Table 4.3: Regression results (including regional dummies)

Model | Model Il Model 11l Model IV Model V Model VI Model VI Model VIII
Constant 0.1976 0.2354 0.2389 0.2100 0.2333 0.2723 0.2244 0.2609
(0.0268) (0.0316) (0.0304) (0.0414) (0.0385) (0.0285) (0.0421) (0.0307)
[0.0000]*** [0.0002]*** [0.0000]*** [0.0007]*** [0.0000]*** [0.0000]*** [0.0000]*** [0.0000]***
Ln(GDPPLy) —0.0152 —0.0195 —0.0196 —0.0146 —0.0166 —0.0200 —0.0155 —0.0186
! (0.0038) (0.0044) (0.0041) (0.0042) (0.0039) (0.0043) (0.0045) (0.0046)
[0.0005]*** [0.0002]*** [0.0001]*** [0.0026]*** [0.0005]*** [0.0007]*** [0.0026]*** [0.0006]***
TCI7885 —0.0018 —0.0017 —0.0039
(0.0006) (0.0006) (0.0013)
[0.0103]** [0.0105]** [0.0074]***
TCI7899 —0.0035 —0.0029 —0.0028
(0.0014) (0.0012) (0.0013)
[0.0179]** [0.0263]** [0.0350]**
SAVE 0.0104 0.0142 0.0161 0.0199 0.0218
(0.0212) (0.0178) (0.0196) (0.0209) (0.0224)
[0.6292] [0.4361] [0.4212] [0.3504] [0.3428]
LABG —1.0148 —0.9867 —0.9342 —0.8428 —0.7981
(0.3483) (0.3316) (0.3415) (0.3112) (0.3266)
[0.0086]*** [0.0078]*** [0.0128]** [0.0140]** [0.0239]**
HUMKS82 —0.0427 —0.0577 —0.0328 —0.0557 —0.0343
(0.0281) (0.0286) (0.0285) (0.0259) (0.0268)
[0.1445] [0.0581]* [0.2643] [0.0442]** [0.2143]
FDI 0.0019 0.0023 0.0020
(0.0017) (0.0018) (0.0017)
[0.2819] [0.2115] [0.2459]
Dummy for —0.0258 —0.0230 —0.0211 —0.0184 —0.0148 —0.0206 —0.0148 —0.0198
central areas
(0.0040) (0.0040) (0.0043) (0.0055) (0.0056) (0.0041) (0.0058) (0.0045)
[0.0000]*** [0.0000]*** [0.0002]*** [0.0034]*** [0.0158]** [0.0001]*** [0.0202]** [0.0003]***
Dummy for —0.0377 —0.0352 —0.0303 —0.0287 —0.0257 —0.0326 —0.0229 —0.0289
western areas
(0.0053) (0.0055) (0.0067) (0.0069) (0.0072) (0.0062) (0.0085) (0.0073)
[0.0000]*** [0.0000]*** [0.0002]*** [0.0005]*** [0.0020]*** [0.0000]*** [0.0142]** [0.0007]***
Adjusted R? 0.6596 0.6794 0.7070 0.7080 0.7279 0.7239 0.7320 0.7315




Table 4.4: Regression results (including Barro’s structure impact variable and regional dummies)

Model | Model II Model Ill Model IV Model V Model VI Model VII Model VIiI Model IX
Constant 0.0608 0.1874 0.2262 0.2294 0.0841 0.2100 0.2413 0.2333 0.2251
(0.0354) (0.0301) (0.0328) (0.0336) (0.0464) (0.0409) (0.0299) (0.0382) (0.0413)
[0.0985]* [0.0000]*** [0.0000]*** [0.0000]*** [0.0845]* [0.0001]*** [0.0000]*** [0.0000]*** [0.0000]***
Ln(GDPPLy) 0.0077 —0.0071 —0.0099 -0.0129 —0.0108 —0.0149 —0.0157 —0.0160 -0.0173
(0.0130) (0.0095) (0.0093) (0.0089) (0.0070) (0.0059) (0.0066) (0.0058) (0.0061)
[0.5575] [0.4634] [0.2971] [0.1618] [0.1369] [0.0201]** [0.0286]** [0.0125]** [0.0105]**
Barro’s structure variable —0.5622 —0.6152 —0.7485 —0.4932 0.5233 0.0294 —0.1507 —0.0574 0.1628
(0.8591) (0.5657) (0.5319) (0.5177) (0.4546) (0.5537) (0.4420) (0.5322) (0.5468)
[0.5188] [0.2881] [0.1733] [0.3511] [0.2627] [0.9583] [0.7367] [0.9153] [0.7694]
TCI7885 —0.0019 —0.0017
(0.0006) (0.0006)
[0.0040]*** [0.0094]***
TCl —0.0034 —0.0030
(0.0014) (0.0012)
[0.0249]** [0.0203]**
SAVE 0.0395 0.0107 0.0106 0.0136 0.0218
(0.0260) (0.0206) (0.0228) (0.0179) (0.0212)
[0.1440] [0.6111] [0.6470] [0.4561] [0.3190]
LABG —1.2643 —1.0205 —0.9430 —0.9755 -0.8715
(0.4260) (0.3467) (0.3583) (0.3054) (0.2983)
[0.0073]*** [0.0083]*** [0.0160]** [0.0050]*** [0.0091]***
HUMK82 —0.0815 —0.0433 -0.0216 —0.0566 —0.0592
(0.0279) (0.0361) (0.0292) (0.0349) (0.0335)
[0.0081]*** [0.2450] [0.4687] [0.1216] [0.0936]*
FDI 0.0070 0.0019 0.0022 0.0022
(0.0017) (0.0020) (0.0020) (0.0020)
[0.0004]*** [0.3595] [0.2819] [0.2840]
Dummy for central areas —0.0272 —0.0244 —0.0223 —0.0182 —0.0233 —0.0151 —0.0140
(0.0044) (0.0042) (0.0045) (0.0072) (0.0045) (0.0069) (0.0069)
[0.0000]*** [0.0000]*** [0.0007]*** [0.0196]** [0.0000]*** [0.0414]** [0.0595]*
Dummy for western areas —0.0372 —0.0344 —0.0301 —0.0286 —0.0341 —0.0259 —0.0223
(0.0054) (0.0057) (0.0067) (0.0072) (0.0062) (0.0073) (0.0084)
[0.0000]*** [0.0000]*** [0.0002]*** [0.0008]*** [0.0000]*** [0.0023]*** [0.0163]**
Adjusted R? —0.0684 0.6569 0.6833 0.7017 0.5737 0.6927 0.6968 0.7129 0.7180
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the structural impact variables are statistically significant. In sharp contrast to
Barro’s structure impact variables, the estimates for the development strategy
variables are, as expected, negative and statistically significant in all models.

The regression results for the data set excluding the three municipalities are
similar to those including the three municipalities. The results are not
reported here but can be obtained by contacting the authors directly. The
regression results strongly support our hypothesis that if a province follows a
CAD strategy, causing its TCI to deviate from o, i.e. the optimal TCI*, the per
worker GDP growth rate in the province will be reduced significantly. Table 4.4
shows that the estimates for TCI7899 ranged between —0.0028 and —0.0084
and most estimates are about —0.003. If we take —0.003 as the appropriate
estimate for TCI7899, this means that with a unit deviation from w, the per
worker GDP growth rate will be reduced by 0.3 per cent per year over the 1978-
99 period. The fourth column in Table 4.1 reports the TCI7899 for each
province. The exact value of » is unknown. The second column in Table 4.1
shows that Jiangsu province has the highest per worker GDP growth rates
among all provinces in China. If we take Jiangsu’s TCI7899, which is 2.9713,
as w, we can infer the impact of the development strategy on each province’s
growth. For example, Guizhou’s TCI7899 is 7.7422, so its DS (DS is defined in
equation (5)) is 4.7709. Therefore, Guizhou'’s per worker GDP growth rate was
reduced 1.43 per cent per year over the period in 1978-99.

4.5 Concluding Remarks

In this chapter, we study regional disparities in China’s economy. It is found that
a province’s attempt to adopt a CAD strategy in industrial development has a
significantly negative effect on the province’s GDP growth. Judging from the TCI
in each province, shown in Table 4.3, the central and western provinces tend to
follow the CAD strategy more closely than do the eastern provinces. Pursuit of
the wrong industrial development strategy in the central and western regions
contributed to the observed widening of regional disparities after the 1978
reforms. It is imperative for each province, especially those provinces in the
central and western regions, to allocate its new additional investments and
restructure its existing industries according to its regional comparative advan-
tages so that the regional disparities can be narrowed along with the dynamic
growth. As the central and western regions are endowed with less capital and
more labour/resources than those of eastern provinces, the central and western
provinces should pursue more labour intensive or resources intensive industries/
products than those of eastern ones. Under this strategy, the enterprises are
viable and central and western provinces need not to distort prices to subsidize
the firms. The improved allocation efficiency would contribute to the conver-
gence of per capita income of central and western regions to those of eastern
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provinces. At same time, the accession to WTO is greatly reducing the possibility
for the Chinese government to protect/subsidize any enterprises. In the fact,
after the WTO accession, the Chinese government has formally adopted the
principle of comparative advantage as a guideline for the future development of
the agriculture, manufacturing, and service industries. Regional disparities may
not be eliminated totally due to the differences in natural conditions. However,
in the new era after the WTO accession, the trend toward the widening of
regional disparities may be mitigated.
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5

Forces Shaping China’s
Interprovincial Inequality

Kai-yuen Tsui

5.1 Introduction

The unveiling of the western development programme' in 1999 by China’s
former Party Secretary, Jiang Zemin, is a reminder that notwithstanding
China’s spectacular economic success, the middle kingdom is still a country full
of stark contrasts, conjuring up an image of the western periphery lagging far
behind the eastern core. Uneven regional development remains a hotly debated
issue half a century after Chairman Mao declared the contradictions between the
coastal and inland provinces as one of the so-called ten cardinal relations (shida
guanxi) to be addressed. There is by now a large literature on China’s interprovin-
cial inequality (Lyons 1991; Tsui 1991, 1996; Jian et al. 1996; Lin et al. 1998; Raiser
1998; Wang and Hu 1999; Fujitaand Hu 2001; Naughton 2002: 57-86; Lin and
Cai 2003; Aroca et al., Chapter 7, this volume—the list is by no means
exhaustive). This study extends previous works along two fronts. First, in
view of the problems plaguing Chinese official data, this chapter tries ser-
iously to address the problems with Chinese statistics and comes up with
adjusted data for the analysis of the trend in interprovincial inequality since
the 1950s. Second, and more importantly, we introduce a framework for
quantitatively identifying the contributions of different forces behind the
oscillation of interprovincial inequality.

With regard to the first issue, previous studies rarely treat the problem of
China’s data seriously, though the quality of the data has recently been the
subject of much scrutiny (e.g. Young 2000; Rawski 2001; Holz 2004). Recent
scepticism about Chinese official data coupled with the anomalies we have
discovered in provincial statistics has prompted us to experiment with different

! For background information see, e.g., Naughton (2004) and Goodman (2004).
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ways of adjusting the official figures to identify a trend in interprovincial inequal-
ity. The results turn out to be somewhat different from those in previous studies.

The present study also fills the lacuna in existing literature by proposing a
coherent framework not only to identify the forces shaping interprovincial
inequality, but also to assess their relative importance by quantitatively de-
composing China’s interprovincial inequality. In this connection, a novel
method building a bridge between growth accounting, often invoked to
study the sources of growth, and the dynamics of regional inequality is intro-
duced. To be more precise, let I(y) be some measure of interprovincial inequal-
ity, where y is a vector of provincial GDP per capita. In so far as provincial
output and factor inputs may be summarized by provincial production func-
tions (see equation (1)), the change in interprovincial inequality, dI(y)/dt, may
be expressed as a function of provincial growth rates. Employing the growth
accounting technique, the latter in turn may be decomposed into contribu-
tions by the growth of total factor productivity (TFP) and such factor inputs as
physical and human capital. dI(y)/dt may thus be attributable to the changing
pattern of interprovincial allocation in investment captured by the interpro-
vincial differential growth in physical and human capital as well as the impact
of institutional innovations encapsulated in the growth of TFP.

To motivate the subsequent empirical exercise, a historical sketch of the
forces shaping interprovincial inequality is the subject of section 5.2. Experi-
menting with different ways of adjusting the official data, section 5.3 arrives at
trajectories of interprovincial inequality that may be compared with the one
based on official data. Section 5.3 introduces the conceptual framework that is
employed to explain the evolution of regional disparities. The empirical re-
sults based on the conceptual framework and adjusted data are summarized
in section 5.4. The concluding section highlights and interprets our salient
findings and proposes possible extensions of the chapter.

5.2 Background

There is a common perception that regional development strategy in the last
four decades went through a number of phases, inducing different forces that
impinged ultimately on interprovincial inequalities. This section is a historical
synopsis of these forces that might have exerted effect on the dynamics of
interprovincial inequalities. These forces are incorporated in the decomposition
exercise in the next section. In the pre-reform era, the Chinese government saw
it as one of their goals to reduce the gap between the coastal and inland prov-
inces, a goal reinforced by defence considerations. Lardy (1978) and later Naugh-
ton (2002) have pointed out that the apparatus of central planning gave the
Chinese government a handle to mobilize resources for achieving that goal, as
witnessed by state appropriations as the dominant source of investment funds
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(see Table 5.1). However, the spatial allocation of investment funds often was not
concerned with such efficiency considerations as comparative advantages and
economies of scale. A case in point is the ‘third front campaign’, which was a
defence related programme to relocate industries to inland provinces in the mid-
1960s and the early 1970s (Naughton 1988). With state investments pouring
into some inland provinces, the campaign is often perceived as an extreme
manifestation of such an apparently egalitarian development strategy. Such a
massive plan to transfer industrial capacities to less developed regions in com-
plete disregard of their comparative advantages and their poor infrastructure
turned out to be a recipe for economic waste.? Inefficient regional development
policies were reinforced by the need for self-reliance and the formation of a
cellular economy (Donnithorne 1972) that militated against specialization and
the emergence of efficient economic structures. The effect of increases in invest-
ment favouring some inland provinces was thus offset by all the other forces that
undercut efficiency and productivity.

Notwithstanding the political turmoil and radical economic experiments with
disastrous consequences at times, the spread of basic education to less developed
provinces was a legacy of the Maoist period that has prompted some scholars,
among them Bramall (2000), to argue that the investment in education in the
Maoist era undergirds the rapid economic growth in the reform era. At the
beginning of the reform era, China had a population that was more educated
than those in countries with comparable levels of development. In so far as
education boosts productivity, the spread of education may increase the prod-
uctivity of labour forces in poor provinces and may help reduce gaps between
rich and poor provinces.?

Table 5.1: Proportion of investment in fixed assets of state owned units by sources of funds
(10,000 yuan)

State appropriation Domestic loans Foreign funds  Self-raised funds and other sources

1953-57 543.48 68.10
1958-62 956.91 350.09
1963-65 424.80 3.30 71.35
1966-70 923.86 13.40 271.83
1971-75 1,519.28 21.86 735.23
1976-80 1,831.85 142.40 111.27 1,100.68
1981-85 1,680.68 932.86 320.43 2,396.50
1986-90 2,171.19 3,095.28 1,143.29 6,932.95
1991-95 2,238.46 9,880.60 2,804.89 23,290.60
1996-2000 5,525.28 17,335.27 3,151 45,892.56

Source: NSB (2002).

2 Lin and Liu, Chapter 4 in this volume, also point out that the central and western
provinces pursued comparative defying development strategy.

* However, the rapid expansion of basic education raises questions about the quality of pre-
reform education.
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The reform era has witnessed a policy break with the past. New forces
unleashed by the economic reform have fundamentally changed the spatial
distribution of investment funds and induced a spatial restructuring of indus-
tries. With the retreat of central planning, the state’s role in the allocation of
investment has been diminishing in importance, as shown in Table 5.1. Fiscal
decentralization has allowed local governments, administrative agencies and
state owned enterprises to retain more of the revenue generated within their
jurisdictions and has opened up more opportunities to boost their fiscal intake
(e.g., through township and village enterprises). In the case of Guangdong
and Fujian, their high powered fiscal contracting system (dabaogan) was the
envy of other provinces (Wong et al. 1995). The result was an explosion of self-
raised funds, the distribution of which is highly skewed in favour of the richer
coastal provinces.

Other than inducing a change in the spatial allocation of investment,
productivity boosting institutional innovations set off by reforms were often
localized with spatially differentiated effects. For example, the household
responsibility system had its origin in Anhui and initially spread faster in the
poor provinces. Greater reliance on market forces channels industries to re-
gions with comparative advantage and economies of scale, in contrast to
politically motivated strategies such as the ‘third front’ campaign that could
be detrimental to economic efficiency. Richer provinces have also benefited
from a faster pace of market reforms and opening up to the outside world.
Guangdong and Fujian have been one step ahead of other provinces, attract-
ing preponderant shares of foreign direct investment. The ‘special economic
zones’ have helped some coastal provinces to attract foreign investments that
not only increased physical capital for production but also introduced tech-
nology and management knowhow, boosting productivity. Some of the insti-
tutional innovations benefited the poor provinces, others boosted
productivity of the richer provinces, reinforcing the effect of the new spatial
pattern of investment distribution.

What emerges from the discussion is that different policy regimes emerging
in the last four decades unleashed different forces with differential and, at
times, opposing impacts on interprovincial inequality. Different policy re-
gimes brought about different spatial distribution of such factors of produc-
tion as human and physical capital. This translated into different rates of
provincial economic growth. Furthermore, development strategies and insti-
tutional environment have also exerted spatially differential impacts on ag-
gregate productivities of the provincial economies. The complex dynamics of
interprovincial inequality by the different forces do not indicate a pattern of a
monotonic change in interprovincial inequality over the last four decades.
This is indeed the case, as is shown in the next section when we look into the
trend of interprovincial inequality.
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5.3 Interprovincial Inequality: The Trend

With the above background in mind and as a prelude to the subsequent
decomposition analysis, this section turns to the historical trend in China’s
interprovincial inequality for the period 1952-99.% But first, an introduction of
our notation is in order. The basic unit of our analysis is a province.® Following
the Chinese convention, the provinces may be partitioned further into three
regions: east, central, and west. The nominal provincial GDP of the mth
province in the gth region is Y. Let the real provincial GDP per capita, Y,
be defined as Yy, /(I gn Pgn), Wwhere Py, is the total population and I, is the
GDP deflator of the mth province in the gth region.

Notwithstanding the many studies that have derived the trend in interpro-
vincial inequality, there remains a number of nagging problems with respect
to official data. It is customary to measure interprovincial inequality in terms
of real provincial GDP per capita, ygn.” There are at least two potential prob-
lems with using such a measure. With the release of provincial real growth
rates (e.g., see NBS 1997), most studies have used the official growth rates for
deriving provincial real GDP. However, much has been written on the defects
of these growth rates (e.g. Xu 1999, 2000; Young 2000; Keidel 2001; Rawski
2001; Wu 2001). Though much less is known about the accuracy of the growth
rates for the Maoist period, there is a common perception that official real
growth rates for the reform era are overestimated.® It is also to be noted that
the provincial implicit deflators derived from the growth rates seem to indicate
price variability to be larger than one would expect for the Maoist period,
known to be largely an era of price stability except for a period in the early
1960s after the ‘great leap forward’.

The second data problem is that official population figures used to estimate
the per capita GDP have become less accurate in the reform era. Post-reform
figures based on household registration fail to keep track of inward or outward
migration. In this chapter, official population data are used for the pre-reform

* The period under study stops at 1999. While it is possible in theory to extend the study using
more recent data, there are problems with changing definitions, especially for provincial popu-
lations after 2000, which render some data inter-temporally incomparable.

5 The directly administered municipalities are incorporated into their neighbouring prov-
inces. Hainan and Xizang are excluded. Directly administered municipalities (i.e. Shanghai,
Tianjin, Beijing, and Chongqing) are merged with their neighbouring provinces.

¢ The former practice was to include Guangxi in the eastern region. We follow the recent
practice of assigning it to the western region. Formerly classified as a province in the central
region, Neimenggu has officially been included in the west region after the introduction of the
western development programme.

7 Earlier studies such as Lyons (1991) and Tsui (1991) use national income (guomin shouri)
figures drawn from the socialist national income accounting framework that excludes the
service sector.

8 In the pre-reform era, inflation was low except for the years surrounding the ‘great leap
forward’ in the early 1960s.
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era, inter-census population figures are derived based on the three censuses
after 1982 (see Appendix 5.A).

To estimate the trend in interprovincial inequality, this chapter departs from
previous studies by experimenting with different GDP deflators and estimates
of provincial population figures. An alternative to using the official real
growth rates is to deflate expenditure components by their respective price
indices collected from other sources, an approach suggested by Keidel (2001).
Next is a brief summary of how the data are adjusted; a detailed explanation
is given in Appendix 5.A.° The different expenditure categories to be
individually deflated are rural consumption, urban consumption, government
consumption, capital formation, and net exports. For the period since the
mid-1980s, provincial CPIs, together with their rural and urban counterparts,
are available for all provinces and are used to deflate the various categories of
consumption. For the pre-1985 period, we use provincial retail price indices
(RPIs) as deflators whenever provincial consumer price indices (CPIs) are not
available. The next component is gross capital formation (ziben xingcheng
zhonge). Provincial price indices for fixed asset investment are available only
for the period 1992-9. The official implicit deflators for gross capital formation
are used until 1984. Between 1985 and 1991, deflators based on prices of
capital goods released by the National Bureau of Statistics (NBS) are con-
structed. Details on deriving the provincial price indices for capital formation
are given in Appendix 5.A.

The adjusted data are used to examine how interprovincial inequality
changes over time. The results are then compared with those based on official
data. For this purpose, we resort to a population-weighted version of Theil’s
entropy measure:

G M
I(y) = Z Zfzm ln( ) =y Z fomYgm 1
:1 m=1

g=1 m=1

where G is the number of regions, M, is the number of provmces in the gth
region, y = (yy, .-, Y¢) where y, = (Vg1 Yom), fom = Pam/ Zg IZk 1 Pk In
the present context, the provinces are categorized into the eastern, central and
western regions so that G is equal to 3. Figure 5.1 reports three set of results. EN1
is based on unadjusted official data. EN2 and EN3 are derived using our estimates
of provincial GDP deflators and population figures as detailed in Appendix 5.A.
EN3 is different from EN2 in the deflation of capital formation so as to come up
with the provincial GDP deflators. While EN3 adopts the official implicit defla-
tors for capital formation, we adjust some anomalous figures of the official
deflators in arriving at EN2. This does not appear to make too great a difference.

° For another approach, see Young (2000).
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Next, we focus only on EN1 and EN2. A striking feature is that the magnitude of
EN1 is distinctly higher than those of the other trend. What is even more
interesting is that the two trajectories diverge in certain subperiods even though
their overall oscillation patterns share certain salient features. Until 1967 and
with the exception of the anomalous years of the ‘great leap forward’, EN1 based
on official data ratchets upwards while EN2 etches downwards. Inequality shoots
up in 1968, which may be due to production disruptions caused by the chaos of
the Cultural Revolution. During the period between 1968 and the early 1970s,
EN2 moves downwards while EN1 is almost stationary. This period coincides
with the ‘third front’ campaign when investment funds were poured into inland
provinces. But by 1973, all the trajectories move upward, reaching a peak in
1976. The start of the reform era sets off a conspicuous decline in interprovincial
inequalities until the mid-1980s for both EN1 and EN2. Thereafter, the two
trends initially crawl upwards, followed by sharp increases in the first half of
the 1990s. Unlike the trend for EN2, which remains by and large stable from
1995, the trend using official data continues to climb upwards. This finding
seems to suggest that the richer provinces underestimate their rates of inflation,
thereby exaggerating the increase in inequality.

Is the trend robust with respect to the inequality indices used? The parameter
dependent class of generalized entropy (GE) measures reduces to the Theil
entropy measure above when the parameter a equals zero.'® We repeat the
above exercise using the GE measures when a = 1 and 2 for the case that
corresponds to EN2. The case when a is equal to 2 is the square of the coefficient
of variation. The smaller a, the more sensitive the measure is to transfers at the
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Figure 5.1: Overall inter-provincial inequality

Source: Computed by author from data sources cited in Appendix 5.A.

10 See, for example, Shorrocks (1984).
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bottom of the income distribution (Shorrocks and Foster 1987). The three cases
are reported in Figure 5.2. They are normalized to 100 in 1952. The trend of
interprovincial inequality is, by and large, robust to the inequality indices used.

Since much attention has been focused on the income gap between the
coastal and inland provinces, it is informative to isolate such a gap from
overall inequality. The class of entropy measures is susceptible to decompos-

ition into within region and between region inequality, i.e.:'!

I(y) = WG(y) + BG(y)

where the within region inequality is defined as:

M, G M
WG(y) = Zﬁgl(yg), fy = ZPgm/Z Pgn
m=1 g=1 m=1

while the between region inequality assumes the following form:

BG(y) = Z}}ln( > yg—zygm/ngm
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Figure 5.2: Trendsin overall inter-provincial inequality based on official and adjusted data

Source: Computed by author from data sources cited in Appendix 5.A.

11 See Shorrocks (1984).
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Figures 5.3 and 5.4 report the trends in the within region inequality and
between region inequality, respectively, using different deflators, where WGi
and BGi correspond to ENi, i = 1, 2, 3. Careful scrutiny suggests that the
trajectories based on adjusted data differ from the one based on official data.
Pre-reform within region inequality, inequality based on adjusted data (i.e.,
WG2 and WG3) moves downward with spikes in the second half of the 1970s.
This is to be contrasted with WG1 that seems, despite oscillations, to be on an
upward trend. For all three cases, WGi, i =1, 2, 3, decrease and then taper off in
the reform era.

With regard to BGi, i =1, 2, 3, the trends based on the adjusted data fluctuate,
as opposed to an increasing trend based on official data. The jumps around the
early 1950s and in 1968 capture the policy shocks of those chaotic years. Then
the short interlude when downward trends are discernible coincides with the
‘third front campaign’. Inequality increases thereafter for all three cases, reach-
ing a peak in 1976. The reform era introduces a period of mildly declining or
almost stationary between region inequality. From the mid-1980s, the between
region inequality for the three trends increases slowly at first and then acceler-
ates. The three trajectories, however, diverge in the second half of the 1990s,
with the trend based on official data still exhibiting a distinctly increasing trend
while the other two series are much less pronounced.

What are the forces driving the aggregate trend in interprovincial inequal-
ity? The last section reviews the different forces which were created by policy
regime switching and which have shaped spatial inequalities over the last four
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Figure 5.3: Within region inequality

Source: Computed by author from data sources cited in Appendix 5.A.
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Source: Computed by author from data sources cited in Appendix 5.A.

decades. The aggregate trend in interprovincial inequality is the convergence
of all these forces, some having a reinforcing effect, others having a counter-
acting effect. However, simply observing the aggregate trend in interprovincial
inequality is not enough to understand the underlying dynamics when a
confluence of factors are at work. What seems missing in previous studies
(e.g. Donnithorne 1972; Lardy 1978; Tsui 1991, 1996; Naughton 2002; Aroca
et al., Chapter 7, this volume) is a better tool for isolating the effects of these
forces on interprovincial inequality. These factors include, for example, the
changing spatial distribution of physical investment and the spread of basic
education. But physical and human capital do not exhaust the list of factors
that affect interprovincial inequality. As mentioned earlier, spatial distribution
of resources induced by different institutional arrangements may have impli-
cations for comparative advantages and economies of agglomeration inducing
higher or lower productivity at the aggregate level. Institutional changes were
pertinent to interprovincial inequality not least because many of these
changes were region specific. Next, we introduce a framework to examine
more precisely the different forces driving interprovincial inequality.

5.4 The Conceptual Framework: Growth Accounting
and Interprovincial Inequality

This section introduces a framework for the decomposition of changes in

interprovincial inequality. The discussion in section 5.2 highlights the links
between the spatial distribution of factors of production, e.g. physical and
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human capital, under different policy regimes and regional inequality. No less
important is the effect of policy shifts on productivity. It is convenient to think
in terms of provincial production functions:

Yen = AgnFenKem, Hem), Hon = SgmLm 3)

where Ky, is the capital stock, Hy, is quality adjusted labour force being a
product of an index of schooling, S, and the labour force, Lgy. Fgy is an
increasing function of Ky, and Hgy,, and Ay, is the term capturing the total
factor productivity (TFP) of the mth province in the gth region. To make our
notation less cumbersome, we omit the time subscript. For each province,
provincial economic growth may then be decomposed into the contribution
of the growth of TFP and factor inputs:'?

Yo _Agn | (aFgm /aKgm) Ko (aFgm /aﬂm) Hgn @

Yon  Agn Yom Kon Yom Hgm
Interprovincial differences in the growth of Agy,, Ky, and Hy,, result in pro-
vincial outputs expanding at different pace, contributing ultimately to the

change in interprovincial inequality. In this connection, it is to be noted that:

Yem/Vgm = (ng/ng) - (Pgm/Pgm) ()

Substituting (5) into (4) results in:
Yam Agm K Kgm H Hgm P gm
+a + = — =2 6
Yom — Agn " Kgn " Hgn  Pgn (©)

where oy, = (OFgn/OKgn)/Ygn and afy, = (9Fgn/OHgn) /Yon. Differential growth
rates in TFP, physical capital, human capital, and population result in different
growth rates in provincial GDP per capita. The change in inequality index I(y)
may ultimately be decomposed into contributions of Agy, Kegn, Hen, and Pg,.

To operationalize the above intuition, the first step is to differentiate equa-
tion (1) with respect to time:

My

G G M ‘
dI(Y) Z (Sgm fgm) Z (Sgm — fom I (Vgm)) ﬁﬂ (7)

g=1 m=1 g=1 m=1 ]}m

where t is time and Sgy = Yo/ Zgzl Zyjl ng.B The first term on the right-
hand side of equation (7) captures the impact on interprovincial inequality of

1? Throughout this chapter, X / X refers to the growth rate of the variable X.
13 Details for deriving equation (7), see Appendix 5.B.
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differential growth rates across provinces, while the second term summarizes
the impact of changing population shares. It is interesting to note that the
impact of ygn/vem on inequality hinges on the sign of the term (S¢n — fom)-
Behind this term is the implicit ethical judgement that, with income share of a
province, s, falling below its population share, fq,;, transferring more income
to that province reduces inequality. The ethical judgement is thus analogous
to the Pigou-Dalton transfer principle well known in the literature on inequal-
ity measurement.'*

Substituting equation (6) into equation (7), the change in inequality then
depends on the growth of TFP and factor inputs, i.e.:

dl
%:CA-%CK-I-CH—FCP-FCF (8)
where:
G M A G M K
m K Xgm
CA=Y "> (son— fom) S CK=0 D (San — fom)ogn
g=1 m=1 g=1 m=1 8m
G M? H m d M\' P m
CH="% (Son ~ famthpu 77 CP= =3 > (s — fom) o
g=1 m=1 g=1 m=1 8m
G M f
CF = Z (Sgm — fom 10 (Ygm)) S

gm

7
[N
3
Il
[N

Whenever any of the above components are positive, they contribute to an
increase in interprovincial inequality. It is natural to interpret CA, CK, CH as
the contributions of growth in TFP, physical capital, and human capital to the
change in interprovincial inequality. Capturing the effect of population growth
on inequality is the term CP. Faster population growth in a poor region, ceteris
paribus, results in an increase in interprovincial inequality. Finally, CF sum-
marizes the effect of changing population shares on inequality.

An important dimension of interprovincial inequality that has generated a
lot of debate is the gap between the coastal provinces as opposed to the central
and western provinces. Indeed, as shown above, hidden behind overall inter-
provincial inequality may be divergent changes in between region and within
region inequalities. To gain a richer picture of interprovincial inequality, the
terms in equation (8) may be further decomposed into between and within
region contributions. Recalling equation (2), the term dWG(y)/dt may in turn
be decomposed as in equation (8):

4 An inequality measure satisfies the Pigou-Dalton principle if a transfer of US$1 from a
richer to a poorer person leads, without changing their total income, to a fall in inequality
(see, e.g., Sen 1997).
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% = WCA + WCK + WCH + WCP + WCF ©)
where:
G [ M, My - K
WCA=>f Z (Sgm — fgm) Aon| wek = ng [Z (Sgm — fgn«)af;m%
=1 n—1 m=1 $m
G [ Mg H My . P n
WCH =>"fi | > Ggn — foma, 72 Hon , WCP = ng {Z Sm = fom) pj }
= Lm=1 8= m=1 "
PR L Fan fi
WCF = "fe IS Gan — fom In (vem) ) 2 + 1(y ) 2
g=1 |m=1 f?”’ f

where Sg, = Y/ Zﬁ1 Yer, fgm = Pgn/ 2221 Pg. Similarly, in the case of be-
tween region inequality:

dBG(y)

i~ = BCA + BCK + BCH + BCP + BCF (10)

where:

BCA = ZZ(sgm ;g,sgm) Aom pex = ZZ(SW ,;sgm) Kom

g=1 m= =1 m=

G G M . P m
BCH =" Z (Sqm — ;;sgm) yBCP ==Y "> (sgm — feSqm) PL

g=1 m= g=1 m=1 gm

1S (s s A
BCF:Z {Z (Ssmf;_::_&sgm fgm) —fgln()’g)é}: Ve = z::lfgm}/gm

g= 1 gm

Variables with “*” denote shares or averages with respect to a region. The term
Bgm — ﬂ,m) is the difference between the income share and population share of
the mth province within the gth region and its interpretation is similar to
(Sgm — fgm) discussed above. In the case of the between region contribution,
since (Sgn — fgSgm) = Sgm (Sgm/Sgm — f) and Sgu /gy is in fact the share of income
accruing to region g, so that (sgm /Sgm — ]}) turns out to be the difference
between the income share and the population share of the gth region.

Finally, to facilitate our discussion in subsequent sections, it is helpful to
derive cumulative changes in inequality induced by the different components
above. For example, in the case of TFP, its cumulative contribution is defined as
follows:
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T T T
CCAr = CA;, WCCAr = Y WCA,, BCCAr = > BCA; (11)
s=To s=To s=Top

where CCAr, WCCAr, and BCCAr are the cumulative contribution by TFP to
the change in overall, within region, and between region inequality from T, up
to the period T. Cumulative changes with respect to components other than
TFP in equations (8), (9), and (10) may be defined accordingly.

5.5 Estimation of Provincial Production Functions

As a prelude to the derivation of those components in equation (8) to equation
(10), the provincial production functions have to be estimated. To render the
estimation manageable, the provincial production functions are assumed
to be loglinear. Furthermore, to explore the black box of TFP, we assume that
A depends on a R-vector Zgy, = (Zgn1,- - - -, Zgmk)-

+ZR Az,
ng — (e)‘xm 1A xm,)Kg;;lH;z (12)
It follows that the contribution of TFP may further be decomposed:

ngmr

i (13)

R
CA=3,Cz,Czr =Y (Sgn — fom)Ar
r=1

WCA and BCA may be decomposed analogously.

With regard to z,,, data availability has limited the factors we can include in
Zgn. An important dimension of China’s reform is the open door policy as
manifested in the huge influx of foreign direct investments (FDI). The spatial
distribution of FDI is skewed towards the coastal provinces not only because of
spatially differential policies (e.g. all the special economic zones are in the
coastal region only), but possibly because coastal provinces are farther ad-
vanced with regard to reform. Therefore as a proxy for openness, we incorp-
orate FDI as a share of GDP into zg,. In recent years, many studies have tried to
establish the nexus between openness and growth. In the present context, we
try to determine how differential degrees of openness impact on interprovin-
cial inequality via their effect on provincial economic growth.

Another factor that possibly affects TFP is the spatial reshuffling of industries
mentioned in section 5.2. With the retreat of central planning, the spatial flows
of investments have conformed with comparative advantages and economies of
scale. Fujita and Hu (2001) argue that industrial agglomeration in the coastal
region has become stronger in the reform era and may even be a direct source of
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regional inequality. On the other hand, by blocking the free flow of resources
between jurisdictions, local protectionism may have weakened the effect of
agglomeration and comparative advantage on regional inequality. How serious
market fragmentation is in the reform era is still an unsettled issue (see, e.g.,
Naughton 2002 and Young 2000). Empirical evidence seems to suggest that
China has yet to fully exploit the effect of agglomeration on productivity (Au
and Henderson 2004). It is also useful to note that the re-orientation of industrial
strategy from an excessive focus on heavy industries to the judicious exploitation
of China’s comparative advantage in labour intensive industries has boosted
some provinces, such as Guangdong and Fujian, that were lagging behind in
the pre-reform era. This has triggered a decline in such industrial powerhouses as
Liaoning. In view of these complicated dynamics, without an empirical analysis
it is a priori difficult to ascertain how industrial restructuring affects regional
inequality. In the present context, we treat the effect induced by the industrial
reshuffling as among z,,, that may affect productivity. The effect is measured by
the share of that province’s secondary sector output to the national total, i.e.,
Yok /ZmYam, where Yy is the kth province’s output of the secondary sector and
the denominator is the national total.'> As an illustration, Figure 5.10 summar-
izes the shares for Guangdong and Liaoning for the period under study. The
underlying increase in the share of Guangdong since 1978 may expand the
productivity of the province due to the exploitation of comparative advantage
and economies of scale producing for the world market.

In addition to these two key variables, a dummy variable for the initial years
of the Cultural Revolution and a time trend for the reform era are also included
in zg,.'° The included variables do not exhaust all the factors driving TFP
growth. However, data limitations prevent us from embarking on a more
comprehensive investigation. Much remains to be done in future work to
explore the forces driving TFP.

5.6 Empirical Findings

Before implementing the decomposition exercise, we first estimate equation
(12). We briefly summarize how a number of econometric issues are dealt with.
Covering the period from 1964 to 1999, the provincial data are pooled to
increase the degree of freedom. First, the panel unit root test proposed by Im
et al. (2003) suggests that the timeseries for the regression is not stationary.'’

'S In the literature on agglomeration, the regional share of industry is often used as a
measure for agglomeration (see, e.g., Brakman et al. 2001).

16 We have also experimented with the share of primary output. The rationale is that TFP
growth in many developing countries is due to structural transformation. However, in the
present context, this variable does not seem to be significant.

17 Results are available on request.
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Table 5.2: Regression results from production function estimation

Log-linear Constant returns

Ln(K) 0.5243 (5.8585) 0.4765 (5.1743)

Ln(H) 0.5846 (2.4991) 0.5989 (2.5311)

Ln(K/H) 0.4884 (4.0531) 0.4513 (3.6700)
FDI 0.7087 (2.7690) 0.4525 (0.2457) 0.7236 (2.7610) 0.4606 (1.8581)
IND 7.1664 (12.2763) 7.2270 (12.8106)
CRV —0.1017 (—6.1104) —0.1030 (—6.8251) —0.1032 (—9.4339) —0.1041 (-9.5102)
TD 0.0076 (0.6008) 0.0117 (0.9156) 0.0144 (1.4702) 0.0164 (1.6503)

Notes: K= capital stock; H = quality-adjusted labourforce; FDI = share of foreign direct investment to GDP; IND = share
of the secondary sector; CRV = dummy for the Cultural Revolution; TD = time trend for the reform era. The estimates are
based by pooling the provincial data and estimating the first-difference form of the log-linear production, i.e. equation
(12). The variance-covariance matrix is robust to autocorrelation and heteroscedasticity following Arellano (2003).
Figures in parentheses are t-statistics.

To avoid the potential problem of spurious correlation based on level data, we
estimate the first difference form of equation (12). To test whether the right-
hand side (RHS) variables are exogenous, we apply the Wooldridge (2002) test
for strict exogeneity. The test suggests that the bias induced by endogeneity of
RHS variables is not serious. The above tests and procedures result in the two sets
of estimates given in Table 5.2, one for the loglinear case and the other for the
case of constant returns to scale, i.e., ax + ag = 1. Robust t statistics are based on
variance-covariance matrices taking into account autocorrelation and hetero-
scedasticity proposed by Arellano (2003). Finally, using the Wald test for linear
restrictions, the hypothesis of constant returns to scale is accepted.'®

The results of the above regressions are summarized in Table 5.2. Two sets of
estimates are presented, one for the panel regression without and the other
with the constant returns to scale restriction. As suggested above, the Wald test
for linear restrictions accepts the hypothesis of constant returns to scale.
Estimates for \;, ak, and ay are plugged into the equations for the various
contributions to inequality. The contributions by the different factors are
summarized in Figure 5.5: CCK and CCH are the contributions of the growth
in physical capital and quality adjusted labour. Decomposing the contribution
of TFP growth, CCFDI pertains to the contribution of openness and CCIND to
that of spatial industrial restructuring. What remains after deducting CCFDI
and CCIND is CCOTH.

Being a dominating factor and the focus of many previous studies (e.g.,
Naughton 2002), the cumulative contribution of physical capital (CCK) un-
ambiguously declines until 1972 and then starts to climb until the end of
period under review. As shown in Figure 5.6, the initial decline is attributable
to the fall in both within-region contribution of capital (WCCK) and between
region contribution of capital (BCCK), though the magnitude of the latter is

'8 In any case, the magnitudes of the estimates are quite similar. The Wald test is used
because of the robust variance-covariance matrix.
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Figure 5.5: Contributions to inter-provincial inequality

Source: Computed by author from data sources cited in Appendix 5.A.
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much larger. The decline in BCCK coincides with the ‘third front’ campaign, a
period when massive state investments were directed to the inland provinces.

The increasing trajectory of CCK after 1973 is largely explained by the
widening gap among the coastal, central, and western regions, so much so
that by the 1990s, the upward trend in CCK is entirely propelled by BCCK. The
peak of the ‘third front’ campaign was over in the 1970s (Naughton 1988,
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Figure 5.6: Overall between regional and within region contributions of capital

Source: Computed by author from data sources cited in Appendix 5.A.
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2002) and the result is captured by CCK moving upward again. As shown in
Figure 5.6, the sharp increase in CCK progressively driven by the between
region contribution of capital (BCCK) is the major force in the reform era
pushing interprovincial inequality upwards. This is consistent with the inter-
spatial reshuffling of investment funds outlined in section 5.2 above.

Even though the above discussion has confirmed that contribution of physical
capital is, ceter paribus, important in explaining interprovincial inequality, it is
interesting to note that changes in CCK do not always track the trend in overall
interprovincial inequality. Our results suggest that the cumulative contribution
to inequality of TFP growth before deducting the impact of FDI and industrial
restructuring, i.e. CCA, is equally if not more important in certain subperiods
and has a trajectory thatis divergent from that of CCK. Figure 5.7 summarizes the
contribution of TFP (CCA) based on equation (13). During the Cultural Revolu-
tion (1967-77), the magnitude of the upward trend in CCA is so large that it
surpasses CCK so that overall inequality increases. Decomposing CCA using
equation (13), and the proxy for the distribution of industries exhibits some
spikes but no discernible trajectory. CCOTH (equal to CCA-CCFDI-CCIND) in
Figure 5.5 is the remainder after the contributions of FDI and IND are deduced
and exhibits, by and large, an increasing trend up to the mid-1970s.

Using equation (13), the effects of FDI and industrial restructuring may be
extracted from CCA. There was no FDI in the pre-reform era. FDI initially contrib-
utes to an increase in inequality but the effect tapers off from the mid-1980s
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Figure 5.7: Total factor productivity (before deducting the effects of FDI and agglom-
erative effects)

Source: Computed by author from data sources cited in Appendix 5.A.
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Figure 5.8: Contribution of FDI

Source: Computed by author from data sources cited in Appendix 5.A.

onwards (see Figure 5.8). After a jump induced by initial FDI flows into the
coastal provinces (such as Guangdong), the between region contribution of
FDI (BCCFDI) does not exhibit a discernible trend. The trajectory of the within
region contribution (WCCFDI) exhibits a one off decrease, followed by an up-
ward trend. This is consistent with the fact that the initial beneficiaries of FDI are
the poorer coastal provinces, such as Guangdong and Fujian which constitute
the special economic zones. Foreign capital subsequently spread to other coastal
provinces. On the whole, these contributions are relatively small in magnitude.

Figure 5.9 summarizes the overall (CCIND), between (BCCIND) and within
(WCCIND) region contributions of industrial restructuring. In the pre-reform
era, there are a number of inequality increasing spikes but no discernible trends
are detected. Since the late 1970s, CCIND contributes to a reduction in overall
interprovincial inequality, though its inequality reducing effect tapers off in the
1990s. In decomposing CCIND further into between and within region contribu-
tions, the declining trend is largely attributable to WCCIND and, to a much
smaller extent, to BCCIND. In the latter case, the trend of BCCIND seems to
have become modest in the 1990s. In a further breakdown of WCCIND into
contributions by the three regions, the decline is concentrated largely within
the eastern region.'® The reform period has witnessed the decline of such indus-
trial powerhouses as Liaoning that relied on heavy industries. In their place are

19 Recall (9); the figures are not reported but are available on request.
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Figure 5.9: Contributions of agglomeration
Source: Computed by author from data sources cited in Appendix 5.A.
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Figure 5.10: Shares of secondary sectors in Liaoning and Guangdong

Source: Computed by author from data sources cited in Appendix 5.A.

98



Interprovincial Inequality

new industrial growth poles such as Guangdong, translating their comparative
advantage and economies of scale in labour intensive industries (see Figure 5.10)
into faster TFP growth. As these newly industrializing provinces were less devel-
oped in the initial stages of the reform era, industrial restructuring has thus
reduced interprovincial inequality.

Next, as depicted in Figure 5.11, quality adjusted labour (H) contributes to an
increase in interprovincial inequality until the mid-1970s, after which the trend
is reversed. The trajectories of between region (BCCH) and within region con-
tributions (WCCH) are similar, with the inequality reducing effect of the be-
tween region contributions being more prominent. Two forces are at work. First,
growth of the labour force is faster in poor provinces. The second factor is the
spread of education. As better educated children in the poor provinces gradually
entered the labour force in the 1960s and 1970s, the rapid improvement in
labour quality S leads to a faster growth in H. Our empirical findings suggest that
this translates into a decline in interprovincial inequality but the impact is small
relative to the contributions of TFP and physical capital (see Figure 5.5).
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Figure 5.11: Contribution by quality adjusted labour

Source: Computed by author from data sources cited in Appendix 5.A.
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5.7 Salient Findings and Concluding Remarks

The main objective of this chapter is to better link the forces induced by policy
regime switching to the fluctuation in interprovincial inequality. This is done
with the help of data that have been adjusted to hopefully take into account the
data problems that are of concern to many experts on China. As our empirical
results suggest, the vicissitude of interprovincial inequality reflects the para-
digm shifts in China’s development strategies over the last four decades that
reshuffled resources and induced spatially differential impacts. The rest of this
section highlights three major clusters of results. The first pertains to the con-
tribution of capital vis-a-vis TFP growth. The second set of results indicates a
more complex picture than can be captured by the coastal-inland divide in
explaining interprovincial inequality. The final set of results sheds light on the
effect of pre-reform spread of education on growth in the reform era.

First, the contribution of physical capital has a trajectory that, at times, is
divergent from that of TFP. In the pre-reform era, especially during the ten-year
period of the Cultural Revolution, the contribution of TFP growth surpasses that
of physical investment, and seems to coincide with the shocks induced by polit-
ical turmoil aswell as the policy environmentin the pre-reformera. As pointed out
byDonnithorne (1972), the ‘cellular economy’ induced by a policy of self-reliance
militated against the convergence of TFP, in so far as the inter-jurisdictional flow of
resources, ranging from factors of production to ideas and knowledge, was dis-
couraged. Theroles of TFP growth and of investment have been reversed since the
late 1970s; the decreasing contribution of TFP more than offsets the increasing
contribution of capital, accounting for the decline in interprovincialinequality in
the 1980s. The inequality decreasing contribution of TFP fades in the 1990s, with
the trajectory of the contribution of capital becoming dominant.

Spatial industrial restructuring, with the evolution of provincial shares of
secondary sector output as a proxy, turns out to be important in explaining
much of the decline in the contribution of TFP in the post-Mao era. As summar-
ized by our empirical results, industrial reshuffling in the 1980s probably had the
effect of rectifying a distorted spatial industrial structure and induced a decline
both in within region and between region inequality. This effect is so powerful
that it overrides the other inequality increasing forces, leading to an overall
decrease in interprovincial inequality. Once the spatial restructuring of industries
was complete and the effect exhausted, our findings seem to suggest that the
spatial distribution of TFP growth contributes to an increase in between region
inequality in the 1990s. Institutional changes seem to be moving at a much faster
pace in the coastal provinces, probably reinforced by agglomeration economies.

With regard to the coastal-inland disparity captured by the changes in the
overall between region contribution, the inequality reducing between region
contribution of capital (CCK) in the pre-reform era is more than offset by the
increase in the between region contribution of TFP. Since the mid-1970s,
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changing spatial patterns of investment are the major factor behind the be-
tween region inequality. However, other forces at times counteract this
tendency. Among these are the investments in education in the pre-reform
period, the effect of which began to show up in the late 1970s, and industrial
restructuring in the 1980s. Their impact, however, is modest in comparison
with the contribution of capital.

There is more to interprovincial inequality than the coastal-inland dichot-
omy. As shown in Figure 5.3, there is a sustained decline in the within region
inequality. Careful scrutiny suggests that the fluctuation of provinces within the
coastal region can, at times, be the dominant force behind the trajectory of
overall interprovincial inequality. Worthy of particular mention is the industrial
restructuring among the coastal provinces that triggers a fall in interprovincial
inequality in the 1980s. The emerging new growth poles in the eastern region
have capitalized on the development of non-state industrial enterprises (e.g.
township and village enterprises) and the open-door policy. In sharp contrast is
the decline in the old industrial centres (especially those in the northeast) as
their moribund state-owned enterprises failed to meet the competition brought
about by market reform. The above transformation translates into a decline in
overall interprovincial inequality in the 1980s, with the within region contri-
bution of industrial restructuring exhibiting a downward trend.

Last but not least, the effect of schooling on China’s interprovincial inequal-
ity is discussed much less, although human capital is often in the limelight in
connection with economic growth. Notwithstanding the political calamities
communism inflicted on the people, there is no denying that much had been
done before 1978 in spreading education to the less developed provinces.
Some scholars (e.g. Bramall 2000) have even gone so far as to argue that the
pre-reform investment in education laid the foundation for the spectacular
growth of the reform era. This chapter is a preliminary attempt to incorporate
this issue into the analysis of interprovincial inequalities, though much re-
mains to be done to improve the measure of schooling. The empirical results
suggest that contribution of schooling first increases and then reduces inter-
provincial inequality. In so far as school-aged children in less developed
provinces entered the labour force in the 1970s only gradually, our interpret-
ation is that the inequality reducing effect of schooling is a consequence of the
pre-reform expansion of basic education. The contribution of quality adjusted
labour to growth is, however, small relative to capital and TFP.

This chapter attempts to extend the research on China’s regional inequality
first by resorting to a more careful use of China’s data and then introducing a
framework that enhances our understanding of the forces behind the changes in
the country’s interprovincial inequality. In particular, quantitative estimates of
the contributions of factors affecting inequality are presented. Much, however,
remains to be done. The experimentation with adjusting official data leaves room
for improvement. Nor is our method of adjustment the only one conceivable.
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For example, Young (2000) tackles the problem by first coming up with deflators
for different sectors of the national economy, an approach that may be applied to
provincial data. Another potential extension of our study is to experiment with
different ways to construct provincial indices for human capital, a subject too
complex to be elaborated in this chapter.?’ Finally, our study of the factors behind
TFP growth is crude and tentative. There are certainly other important variables
in the equation. Among them are the effects of interprovincial migration, local
protectionism and improvement in transportation network, etc. All these exten-
sions may be topics for future research.

Appendix 5.A

5.A1 Real Provincial GDP

The nominal GDP for the period 1952-98 are from NBS (2001a). Data for 1999 are
collected from the provincial yearbooks.?! Care has been exercised in ensuring that the
1999 data are consistent with those of previous years because provincial statistical bureaux
periodically update the GDP figures. In case of a province update on its GDP series, we use
the new series (this involves very few cases). Details are available on request.

To deflate the provincial GDP, we experiment with different methods (recall Figure
5.1). Official real growth rates are available in NBS (1997). Provincial yearbooks may be
used to deflate nominal GDP. However, as pointed earlier, many China experts suspect
that official data underestimate inflation in the reform period. This chapter follows the
suggestion of Keidel (2001) by deflating the different categories of expenditure by their
respective price indices. Specifically:

Yon = CRgn 4 CUgiy + CGgm + CFgy + NXg

where the subscript gm refers to the mth province in the gth region, Y, = GDP, CRy,, =
rural consumption, CUg, = urban consumption, CGg, = government consumption,
CFgy = capital formation, and NX,, = net export. The data are from NBS (2001a).22
These expenditure components can be found in NBS (2001b). For the period from the

20 Appendix 5.A has a discussion on the derivation of provincial average years of schooling.
In this chapter, we have mainly used age specific data from censuses to estimate the average
years of schooling of the labour force for each province. Another way is to integrate census
figures with the annual enrolment data.

21 Another source of national income data is from NSB (1997). However, the data cover the
period until 1995. A cross-check of our data with this source of data shows that they are approxi-
mately the same.

22 Jiangxi and Guangdong do not have data for the pre-reform period. However, informa-
tion is available for these provinces on consumption (xiaofei) and accumulation (jilei) under
the socialist material product system (MPS); see NBS (1987). To derive deflators for these
provinces, the best option is to deflate consumption and accumulation as defined in the
MPS by their respective price indices. The national implicit deflator for capital formation is
used to deflate accumulation. The implicit deflators so derived are then used to deflate the
prereform GDP series for these two provinces. Details are available on request (NSB 2001a).
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mid-1980s onwards, provincial rural and urban CPIs are used to deflate CRy,, and CUy;,,
respectively, because better alternatives are hard to come by. Provincial CPI indices are
used to deflate CGyy,. For the preceding period, only provincial cost of living indices for
staff and workers are available for deflating CU,,,, (NBS 2001a, b). We have no choice but to
resort to provincial retail price indices (RPIs). Theoretically, the biases with this expediency
are twofold. First, changes in the prices of services are not taken into account. Second, RPIs
reflect changes in both rural and urban prices. However, casual comparisons of RPIs and
CPIs for a few provinces when both indices are available seem to suggest that their
movements are very similar for the pre-reform period (with the possible exception of
the years surrounding the ‘great leap forward’). This, in fact, is not surprising because the
shares of urban and rural expenditures on services might be relatively insignificant. In any
case, prices were administratively fixed and rarely changed.

Ideally, provincial capital formation should be deflated using price indices for capital
goods. This is the case when provincial price indices for fixed asset investment are
available for the period from 1992 to 1999. For the period 1985-91, the price indices
for capital goods recently released by NBS (2001b) are used to estimate the price indices
for construction (jianzhu anzhuang) and equipment (shebi). Then, we derive an overall
price index for capital investment by weighting the indices for construction and equip-
ment (shebi) by their respective shares in total investment.?* From 1964 to 1984, owing
to data limitations, two sets of deflators are used for the period until the mid-1980s. One
set involves using official implicit deflators for capital formation without adjustments.**
Using the official implicit deflators for gross capital formation, we can derive provincial
real GDP per capita series that are used to estimate EN3 in Figure 5.1. Another set
includes adjusted official implicit deflators for capital formation that takes into account
data anomalies. Specifically, there are some years when the implicit rates of changes in
the prices of capital goods are incredibly high even though the pre-reform era is known
to be a period of price stability. Our rule of thumb is to replace price increase rates
exceeding 20 percent with the national rates for the same year. For the years around
the ‘great leap forward’ that were affected by high price increases, we refrain from such
adjustments. The use of these adjusted deflators corresponds to EN2 in Figure 5.1.
Finally, provincial RPIs are used to deflate net exports.

5.A2 Real Capital Stock

The main difficulty with the estimation of provincial physical capital stock is to derive at
the initial capital stock for each of the provinces. We follow the procedure proposed by
Nehru and Dhareshwar (1993). If, as a first approximation, the capital-output ratio is
constant, then it can easily be shown that K1 = FAgn /(g + 6), where K is capital
stock, FAgy, is real fixed asset investment, & is the depreciation rate, and g is the output
growth rate. We assume that § = 0.05. To smooth out fluctuations, a three-year average

23 The publication consists of national price indices for specific capital goods classified under
construction and equipment. For each category, we take the average of the price increases of the
specific capital goods to arrive at the price indices for construction and equipment, respectively.
To arrive at the province specific indices, the two indices are weighted by the respective shares of
construction and equipment in total fixed asset investment.

24 Pre-reform provincial real growth rates are from NBS (1997).
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growth rate (the three years being 1953, 1954, and 1955), and the corresponding three-
year average investment level are used to estimate the 1954 capital stock. Then, the
capital stock figures for 1953 and 1952 can be derived recursively. To arrive at the real
provincial capital stock series, the perpetual inventory approach is used:

Kot = (1 — 8)Kgn,t—1 + FAgmnt

To arrive at the real fixed asset investment, the nominal data used are those of capital
formation in fixed assets (guding zichan xingcheng zonge) from NBS (2001a, b). The same
method for the deflation of capital formation (see above) is also applied to arrive at FAg;.
Since the sample period of our econometric estimation is 1964-99, whatever biases are
embedded in the initial capital stocks are hopefully ameliorated after 12 years.

Pre-reform data on fixed asset capital formation are not available for Guangdong and
Jiangxi. We use an admittedly crude method to estimate the pre-reform data utilizing the
fixed asset accumulation figures under the socialist material product system from NBS (1987).
First, ratios of fixed asset capital formation under the current national accounting system
(i.e., SNA) and fixed-asset accumulation under MPS are derived for the period 1978-85.
The averages of these ratios are then applied to the fixed-asset accumulation data for the
pre-reform period to arrive at estimates of fixed-asset capital formation under SNA.

5.A3 Quality Adjusted Labour Force

Quality adjusted provincial labour force is the product of the labour force (congye
renyuan) multiplied by the average year of schooling. Provincial labour force statistics
are found in NSB (1999) and provincial yearbooks. For a few provinces where data are
missing for a few years, estimates for those years are derived by using linear extrapola-
tions. Details are available on request. One problem with the labour force statistics is that
workers on leave (xiagang) were included before 1998. The problem of xiagang began in
the early 1990s and reached a peak in the late 1990s. Provincial xiagang figures can be
obtained from various issues of NBS’s Department of Population, Social, and Techno-
logical Statistics. Xiagang workers were subtracted from total labour force for the post-
1994 period based on the assumption that these figures are relatively small before 1994.

To arrive at provincial estimates of years of schooling, we utilize information from the
1982, 1990, and 2000 censuses on the working aged population with different levels of
education, viz., primary (xigoxue), junior high (chuzhong), senior high (gaozhong), and
university (daxue). For any period between two censuses, age specific population for a
given level of education is projected forward using the survival rate of that age group. For
example, let x(a, e, T) be the population at age a with the eth level of education derived
from the population census in year T (e.g. 1982) for a given province (to ease exposition,
subscripts for provinces are omitted). In theory, the population atagea + linyear T + 1
with the eth level of education is:

x(a+1,e, T+1)=x(a, e, T) xs(a, T)+da+1, T+ 1)

where s(a, T) is the rate of those survivingin T + 1 and d(a + 1, T + 1) is the volume of
net migration between Tand T+ 1. Then, the following recursive formula can be used to
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x(a+k e TH+k=x(a+k—1,e, T+k—-1)xs@a T+k-1) Al

+da+k t+k (A1)
Survival rates from provincial life tables, $§(a), can be used to approximate s(a, £).2% Annual
information on age specific net migration data is, however, hard to obtain. Thus, we have
made use of the figures from two consecutive censuses to arrive at the total volume of
net migration for each age group for the intervening period as a whole. Then, the total
volume of net migration is evenly distributed among the intervening years. To be precise,
we first assume that d(a + k, t) = d(a) for the period between the census in year T
and the next census K year from T. Then, using the recursive formula above, the estimate
of x(a + K, e, T + K), denoted by X(a + K, e, T+ K, d(a)), is an unknown function
of d(a). In theory, if our assumption that d(a + k, t) is equal to d(a) were correct, then
x(a+ K, e t+Ky=x(a+K,e, T+ K, da)). Since x(a + K, e, t + K) is a figure that may be
derived from the census in T+K, we can solve the equation for some implicit net migration
figure ﬁ(a), which can be substituted into (A1) to arrive at estimates of x(a + k, e, t + k)
between the two censuses:

Xa+k e t+k =x(a, e t) x3a)+da)

The above method is used to arrive at the estimates for different education levels for the
period after 1982 making use of data from the 1982, 1990, and 2000 censuses. The
number of years of schooling for the working aged population is then equal to:

60
X(t+k):2 > wek(a+k e t+k,k=0,1,..., K (A2)

e a=15

where w, is the number of years of schooling for the eth level of education. The years for
primary, junior high, senior high, and university education are 6, 9, 12, and 16, respectively.

For the period before 1982, age specific data required for implementing the above
method are not available.?® To arrive at estimates before 1982, x(a, ¢, f) may, in theory, be
projected recursively backward, i.e.:

X(a —k, e, 1982-k)
= [Ma—k+1, 1982-k + 1) — d(a—k + 1, 1982-k + 1)] /3(a—k)
= f(ar e, k; 1982)*3’ ({l, k)

where:

k1o -
im0 i s(a—i)

(kA ) (“ d(a—j) )
f(a, e, k 1982) = x(a, ¢, 1982)/ | [[ 3@~ |, 8(a, k) = | ¥ —— ——
j=1

25 §(a) is equal to L(a+1)/L(a), where L(a) is the population surviving to age a in a life table.

26 The census prior to 1982 was undertaken in 1964. However, age specific figures by
education levels are not available.
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fla, e, k, 1982) may be derived using the 1982 census data and survival rates from life
tables. The figures for each level of education are then multiplied by their respective
years of schooling, w,, to arrive at the total years of schooling before deducting the
second term, i.e. F(k, 1982) =", 22215 w.f (a, e, k, 1982).

However, information again on d(a) is not available. There are only provincial figures on
the total volume of net migration, denoted by m(t), each year. We apply a rule to apportion
the total to different levels of education. First, we decompose net migration in year ¢, m(t),
into different education levels. We assume that the share of net migration with working
ages is equal to the share of the labour force of the population of the province in question,
denoted by r(f). Next, we assume that the share of migrants with the eth level of education
is the same as that of the share of f(g, ¢, k, 1982) in the workforce, denoted by s.. Then,
r(f)m(t)s, is the component of m(f) with the eth level of education. Finally the total
number of years of schooling with respect to net migration is ), wer(t)m(t)s.. This term
is then subtracted from F(k, 1982) to arrive at the total number of years of schooling X
(1982-k). This method is applied to recover the total number of years of schooling only up
to 1964. One reason is that the ‘great leap forward’ had a great impact on population
figures and large margins of errors may result if X(f) is projected back into the 1950s.
Second, frequent changes in provincial boundaries and large scale population migration
in the 1950s may further reduce the accuracy of the estimation.

There are, no doubt, weak spots in constructing X(t), t=1964,..., 1999, using the
method delineated above. However, given the data available, this is the best we can do.
There is much room for further fine tuning of the method and experimenting with other
methods (e.g. using enrolment data). To arrive at the average years of schooling S, X(¢) is
divided by the working aged population (estimated based on census data)

5.A4 Population

Population data used to derive provincial GDP per capita, especially figures based on
household registration in the reform era, are not without problems because of the failure
to take proper account of inward or outward migration. In so far as the data problems
created by migration are not so serious for the pre-reform period, the official population
figures from NBS (1999) and from provincial yearbooks are used. From 1982 onwards,
we extrapolate population figures made up of age specific data from the 1982, 1990, and
2000 population censuses. Essentially, we have age specific populations for all
the provinces from the 1982, 1990, and 2000 censuses. Using the survival rates from
the provincial life tables, we project the age specific population groups forward from one
census to the next. The difference between the projected and actual figures of the next
census is assumed to be due to net migration. Such differences are allocated evenly to the
inter-census years as in the case of schooling.?”

Appendix 5.B

This Appendix illustrates how the equations in the text are derived. The population
weighted version of Theil’s entropy measure is as follows:

27 Details available on request.

106



Interprovincial Inequality

] o
Ity) = szgmln< )zln@){j S funbon ®1)

§=1 m=1 §=1 m=1
T G My
where y= Z g=1 Z m=1 fgmygm-
Differentiate equation (B1):
dr - G M
a - % Z Z (fgm*Jrfgm In (Vgrn)> (B2)

where, for any variable x, x = dx/dt. It is to be noted that:

s

_ i i (fnggm ;_/fomygn1> _ i % (fgmygm fomYim *&m}’gm> (B3)
g m 3

m fgm)’gm

I

Since:

s = fgm)/gm — Pfqmygm
"y Py
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dI/dt may easily be rewritten as equation (7) in the text.
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The within region component is:
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where the notation as the same as in the text. Using (B4) and (BS), the above expression
is reduced to equation (10).
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6

Financial Development, Growth, and
Regional Disparity in Post-Reform China

Zhicheng Liang

6.1 Introduction

Since economic reforms initiated in 1978, coastal China has witnessed rapid
economic growth while the poor inland regions have been largely left behind,
resulting in widening coastal-inland income disparity. The coast-interior di-
chotomy and the rising regional disparity have posed serious challenges to
China’s future development and attracted considerable attention (Wan et al.
2007). Various factors have been identified to be contributors to the rising
disparity, such as fiscal decentralization (Tsui 1991); foreign direct investment
(Lee 1994); geography reinforced by biased policies (Fleisher and Chen 1997;
Démurger et al. 2001); and local protectionism (Young 2000). Zhang and Fan
(2004) conclude that public investments in the less developed western regions
help reduce regional inequality, whereas additional investments in the coastal
and central regions tend to widen regional inequality. More recently, Wan et al.
(2007) apply the newly developed regression-based decomposition technique
to quantify contributions of various variables to regional inequality. They find
that uneven distribution of domestic capital stock is the largest contributor to
regional inequality and its relative contribution increases over time.

The finding of Wan et al. (2007) naturally leads to the policy recommenda-
tion of increasing capital formation in less developed areas. This, in turn,
implies that unevenness in financial development may be a root cause of the
rising regional inequality as financial development is a necessary condition for
capital formation. The relationship between inequality and financial develop-
ment, however, has been largely neglected in the literature despite recognition
of the importance of financial deepening in promoting growth and product-
ivity (see Hasan and Zhou 2006; Zhang et al. 2007).

This chapter intends to fill this gap in the literature by focusing on the role
of financial development in affecting regional disparity in China. Towards this
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objective, we model the finance-growth relationship separately for coastal and
inland China in order to guage any spatial differences in the impact of finan-
cial development on growth. As concluded later, financial development is
found to significantly promote economic growth in coastal regions, but not
the inland regions. Thus, uneven development in the financial sector of China
(see section 6.3 below) has exacerbated China’s regional disparity.

The rest of this chapter is organized as follows. The next section provides a
brief literature review on the finance-growth relationship. Section 6.3 outlines
recent trends of financial reforms and regional disparity in China. Econometric
model and method of estimation are discussed in section 6.4. Empirical results
are presented in section 6.5. Finally, this chapter concludes with section 6.6.

6.2 Financial Development and Economic Growth:
A Brief Literature Review

The importance of financial development in determining economic growth has
long been recognized (e.g. McKinnon 1973; Shaw 1973; King and Levine 1993a,
b; Arestis and Demetriades 1997; Levine 1997; World Bank 2001; Green et al.
2005). A well functioning financial system is crucial for clearing and settling
payments, pooling savings, facilitating resource allocation across space and
time, pooling risk, and reducing information costs (Merton and Bodie 1995:
12-16). In addition, portfolio diversification and risking sharing via stock mar-
kets help accelerate economic growth (Levine 1991; Saint-Paul 1992).

Specifically, Greenwood and Jovanovic (1990) highlight two essential func-
tions of financial intermediaries in promoting growth, in other words, collecting
and analysing information of alternative investment projects, and increasing
investment efficiency by allocating funds to projects with higher expected
returns. According to Bencivenga and Smith (1991), the development of financial
intermediaries can help enhance liquidity and mitigate idiosyncratic risk through
risk diversification and pooling. These would help reduce households’
unproductive reserve of liquid assets and facilitate the allocation of such reserve
toward illiquid but more productive activities. Roubini and Sala-i-Martin (1992,
1995) argue that the financial sector is an ‘easy’ source for financing government’s
public budget. In order to increase revenue from money creation, governments
subject to large income tax evasion may choose to increase seigniorage by
repressing the financial sector and increasing inflation rates. Financial
repression will therefore be associated with high tax evasion, low growth, and
high inflation.

Empirical evidences on the relationship between finance and growth are
mixed. Using 1960-89 data from 80 countries, King and Levine (1993a) find
that financial development is positively associated with faster current and future
rates of economic growth, physical capital accumulation, and economic
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efficiency improvement. Based on 1960-95 data of 63 countries, Beck et al.
(2000) conclude that development of financial intermediary leads to faster
economic growth and improved total factor productivity. Similar results can
also be found in Levine et al. (2000). However, Demetriades and Hussein
(1996) criticize the practice of heavily relying on cross-country regressions,
where countries with very different experiences in economic growth and finan-
cial development are implicitly treated as homogeneous entities despite the fact
that they have very different institutional characteristics and take on different
development strategies and policies. This criticism is supported by Ram (1999),
who compiled a large dataset covering 95 countries and found a negligible or
weakly negative covariation between financial development and economic
growth. When the sample of Ram is split into three subgroups (i.e. low, medium,
and high growth countries), substantial parametric heterogeneity is observed for
the finance-growth relationship. Andersen and Tarp (2003) use the data from
Levine et al. (2000), but estimate the finance-growth model with both the full
sample and regional subsamples. While a positive and significant relationship is
confirmed with the full sample, the correlation is negative in the poorest coun-
tries. Within individual countries, different causal patterns exist. Further, esti-
mation results are sensitive to the type of estimator used.

6.3 Financial Reforms and Regional Disparity in China

During the transition from a centrally planned economy to a market oriented
economy, China’s financial sector has experienced successive structural re-
forms and institutional changes. However, the development levels of financial
sector are rather uneven across Chinese regions, which may have contributed
to the increases in the income gap between the coastal and inland regions. To
better understand the relationship between financial development and re-
gional inequality, in this section we first present the evolution of China’s
financial reforms and regional disparity over the last two decades, and then
investigate how uneven financial development may affect regional income
inequality in post-reform China.

6.3.1 Financial Reforms in China

During the pre-reform period, a mono banking system prevailed in China,
where the People’s Bank of China (PBC) acted as an all inclusive financial
institution. Since the late 1970s, when financial reforms began, substantial
changes have occurred, notably including institutional reforms in the banking
system and intensive development in the capital markets. In particular, four
state owned specialized banks, serving different economic activities, were
separated from the PBC, and the PBC was re-organized as the central bank of
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China in the mid-1980s. These four state owned banks are: the Agricultural
Bank of China (ABC), the China Construction Bank (CCB), the Bank of China
(BOC), and the Industrial and Commercial Bank of China (ICBC). Meanwhile,
two other institutions, the People’s Insurance Corporation of China (CPIC)
and the China International Trust and Investment Corporation (CITIC) were
established. In addition, China’s stock markets were set up and have experi-
enced fast growth in the last decade although they remain relatively small in
size and scale relative to the entire financial sector.

In 1995, the promulgation of the central bank law and the commercial bank law
laid the basis for building a modern banking system in China. The central bank
law legally confirms the independent status of the PBC. Similarly, the commercial
bank law ensures and protects independent operations of commercial banks.
Nevertheless, China’s banking sector has been dominated by the state owned
banks, resulting in a highly state monopolized and bank-based financial structure.
Consequently, the banking system has become an important instrument for the
government to finance its policy lending targets. This is largely responsible for
a huge number of non-performing loans, which is also attributable to poor bank-
ing operation and management, soft budget constraints, and lack of efficient
regulation and surveillance system. To solve the problem of non-performing
loans, the central government injected a total of 270 billion yuan (US$32.6
billion) into the four state owned banks in 1998. In addition, four asset manage-
ment corporations were established in 1999 to take over the 1.4 trillion yuan
(US$169 billion) of non-performing loans and bad debts from the four banks.

Under China’s commitment to the WTO, China’s banking sector was
opened up for foreign competition in 2006. Meanwhile, a series of new policy
measures have been implemented to strengthen banks’ corporate governance,
to reduce non-performing loans, to improve banking efficiency, and to en-
hance their competitiveness. For example, in December 2003, the Chinese
government injected US$45 billion of its foreign reserve into the Bank of
China (BOC) and the China Construction Bank (CCB), to increase the ad-
equacy of bank reserves and to strengthen the banks’ capital base in prepar-
ation for their restructuring into joint stock commercial banks and stock
market public listing. In an attempt to turn China’s state owned banks into
competitive and modern commercial banks, the joint stock system reforms of
these state owned banks have been put on the agenda.

6.3.2 Regional Disparity in China

Since the implementation of economic reforms and the Open Door policies in
1978, China began its market oriented transformation. This was first experimen-
ted in Guangdong and Fujian provinces in the late 1970s with the establishment of
four special economic zones (i.e. Shenzhen, Zhuhai, and Shantou in Guangdong
province, and Xiameng in Fujian province). This was followed by the opening up
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of the coastal areas (i.e. the successive establishment of 14 coastal open cities, a
number of coastal open development zone and open belt, and Hainan special
economic zones) and then of the inland regions. Prioritizing coastal development
was clearly stipulated in the government’s sixth (1981-5) and seventh (1986-90)
five-year plan. This is partly because the coastal regions are closer to international
market and more advanced in terms of human capital and social development. As
such they were expected to better take advantage of favourable policies to exploit
comparative advantages and improve economic efficiency. These policies were
formulated to promote international trade, attract foreign direct investment,
and accelerate economic development. Preferential policies provided to the
coastal regions and their inherent geographical advantages have promoted coastal
growth, but largely left the inland region behind.' Figure 6.1 presents the coast—
inland income ratio, which demonstrates widening regional disparity over the last
two decades. Such a growing inequality has significantly contributed to the in-
creases in aggregate inequality in post-reform China. A World Bank study (1997)
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Figure 6.1: China’s coastal-inland income disparity, 1985-2003

Source: China Statistical Yearbook (NBS various years), and author’s calculations.

! Following the conventional classification, the Chinese provinces are divided into two
groups, namely the coastal regions and the inland regions. The coastal region is composed of
eleven provinces that are situated along the coast of China, including Beijing, Tianjin, Hebei,
Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan. The
remaining provinces are grouped as inland regions.
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shows that inter-provincial inequality accounted for almost one-quarter of total
inequality in 1995 and one-third of the increase in inequality since 1985.

In order to lower regional disparity, the Chinese government has implemen-
ted various policies to develop the inland regions. In its ninth five-year plan,
narrowing down regional income gaps was formally placed on the govern-
ment agenda. By the end of the 1990s, the central government began to
implement the strategy for the development of the western regions. The
strategy consisted of accelerating infrastructure construction, especially in
water conservancy; communications and transportation; tourism and broad-
casting; ecological construction and environmental protection; adjusting in-
dustrial structure, giving priority to the industries that are consistent with
comparative advantages of inland regions; stimulating technology innovation
and enhancing education; and creating better environment to attract domes-
tic and foreign investments. It is imperative to note, however, that without
well-functioning financial systems, capital resources cannot be efficiently mo-
bilized and intermediated to generate productive investments required to
meet the need of economic growth. This is likely to be particularly severe for
inland regions. As a result, efforts in reducing regional inequality may have
been compromised due to possible capital misallocation in inland regions that
were resulted from their poor financial systems.

6.3.3 Linking Financial Reforms and Regional Disparity in China

A number of recent studies have highlighted the important role of capital
input variation in determining income inequality (Zhang and Zhang 2003;
Wan 2004; Wan and Zhou, 2005). Variation in capital input has emerged as the
most significant and increasingly important contributor to China’s regional
inequality, which constitutes almost 20 per cent of total inequality, making it
the largest contributor since 1995 (Wan et al. 2007). It is known that the less
developed areas suffer from capital scarcity, resulting in serious development
bottleneck in both investment and production. It is in this context that
financial markets are expected to play a pivotal role in narrowing down gaps
in capital possession across regions by breaking the vicious circle existing in
capital formation and accumulation in the less developed regions.
Meanwhile, despite more than two decades of economic reforms, the level of
China’s domestic financial integration is still quite low, and China’s capital
markets remain seriously fragmented. There is evidence that profit rates and
returns to capital differ widely across Chinese localities and sectors (Boyreau-
Debray 2003; World Bank 2003; Boyreau-Debray and Wei 2004). Moreover, real
interest rates significantly differ from one province to another (Guillaumont
Jeanneney and Hua 2002; Zhang and Wan 2002). Worse still, financial integra-
tion is found to have decreased in the 1990s, resulting in greater fragmentation of
capital markets in China (Boyreau-Debray and Wei 2004; Zhang and Tan 2004).
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Given the fragmentation of China’s capital market, the development level of
local financial intermediaries may play an important role in determining local
economic performance (Boyreau-Debray 2003). This requires and justifies our
separate modelling of the finance—growth relationship in coastal and inland
China.?

6.4 Model, Estimation Technique, and Data Sources

In this section, we attempt to assess the extent to which financial development
may affect regional disparity in China using 1991-2003 provincial data. To-
wards this end, we will specify and estimate growth models for coastal and
inland China, with the growth rate of real per capita income (GDPPC) as the
dependent variable. The explanatory variables include: (1) development level
of financial sector to be denoted by FDEV, defined as the natural logarithm of
real per worker output in financial sector;? (2) the growth rate of real per capita
fixed asset investment (INV); (3) openness (OPEN), defined as the ratio of total
exports to GDP; (4) education (EDU), measured by the proportion of popula-
tion with junior secondary school and higher level of schooling; (5) non-state
sector development (NSOE), measured by the ratio of fixed investment in non-
state sector to total fixed investment. Panel A of Table 6.1 presents descriptive
statistics for these variables and panel B reports correlations between the
variables. We find that financial development (FDEV) is significantly correl-
ated with GDP per capita growth. Meanwhile, the correlation between open-
ness (OPEN) and growth is also significant. In addition, investment growth
(INV) and non-state sector development (NSOE) are found to be positively and
significantly correlated with economic growth.
Our empirical model can be written as follows:

GDPPC; ¢ = a + B1INITGDPPC; ;1 + B,FDEV; ; + B3INV; )
+ B4OPENM + BSEDUi,t -+ ,B6NSOE,"t + ui + it

where subscripts i and t index provinces and time respectively; INITGDPPC

denotes the natural logarithm of initial value of real per capita income.
Model (1) may suffer from endogeneity problem as bi-directional causality

between finance and growth has been suggested in recent empirical works.

Thus, instrumental variable or generalized method of moment (GMM) is the

appropriate estimation technique. In the present study, we use the GMM

2 Regional variations in informal finance may also have important effects on regional dispar-
ity in China. Unfortunately, data on informal finance are not available at the provincial level.

3 More specifically, we have: FDEV = In(FGDP/FEMP), where FGDP is the gross domestic
product of the financial sector, and FEMP is the total number of staff and workers employed in
the financial sector.
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Table 6.1: Descriptive statistics and correlation

Mean Std Dev. Minimum Maximum  Observation
Panel A: Descriptive statistics
GDPPC 0.0988 0.0373 —0.033 0.381 377
FDEV 10.4517 0.6041 8.6900 12.3819 377
INV 0.1404 0.1465 —0.2201 0.7647 377
OPEN 0.1407 0.1629 0.0224 1.0165 377
EDU 0.4638 0.1250 0.1914 0.8091 377
NSOE 0.4150 0.1465 0.0877 0.7086 377
Panel B: Correlation
GDPPC FDEV INV OPEN EDU NSOE
GDPPC 1
FDEV 0.2262*** 1
INV 0.5039***  —0.0412 1
OPEN 0.2293*** 0.4656*** —0.0164 1
EDU 0.0152 0.3481*** —0.1252** 0.3313*** 1
NSOE 0.2092*** 0.2887*** —0.0213 0.3086***  0.33371*** 1

Notes: (1) GDPPC: Growth rate of real per capita income; FDEV, the indicator of financial development; INV: growth
rate of real per capita fixed asset investment; OPEN: trade openness; EDU: the level of education development;
NSOE: the level of non-state sector development. (2) *** significant at the 1% level; ** significant at the 5% level;
* significant at the 10% level.

Source: Author’s calculations.

system estimators for panel data, which was proposed by Arellano and Bond
(1991) and further developed by Blundell and Bond (1998). To illustrate this
technique, assume the following simple model:

Yi,t:Y1EXi,t+YzEWi,t+l~Li+8i,r, lzl,lN,tzl,, T (2)

where EX is a vector of strictly exogenous covariates; EW denotes a vector of
predetermined covariates and endogenous covariates (predetermined variables
are assumed to be correlated with past errors, while endogenous ones are
assumed to be correlated with past and present errors); u; is the unobserved
group level effect, and &; is the error term with the assumption that u; and &;; are
independent for each i over all ¢, and that there is no autocorrelation in the &;;.

In order to eliminate the unobservable group-specific effects, equation (2)
can be differenced:

Vit = Vit-1 = Y1(EXi,r — EXit1) + v2(EWjr —EWir 1) + (sit — &it-1)  (3)

It is possible to estimate (3) with the instrumental-variable approach, where the
predetermined and endogenous variables in first differences are instrumented
with appropriate lags of the specified variables in levels, while strictly exogenous
regressors are first differenced for use as instruments in (3). However, the effi-
ciency of this instrumental approach can be weak since lagged levels are often
poor instruments for first differences. Therefore, Blundell and Bond (1998)
propose the System-GMM approach, in which the first differenced equation
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(3) is combined with the levels equation (2) so that a more efficient ‘system
estimator’ can be obtained. For the first differenced equation, the instruments
are the same as that discussed above. For the levels equation, predetermined and
endogenous variables in levels are instrumented with appropriate lags of their
own first differences while the strictly exogenous regressors can directly enter
the instrument matrix for use in the levels equation. The GMM method has a
number of advantages. It exploits the time series variation in the data, accounts
for unobserved individual specific effects, and provides better control for po-
tential endogeneity of all explanatory variables (Beck et al. 2000).

The data to be used cover 29 Chinese provinces over the period of 1991-2003.*
The primary sources of our data are from China Statistical Yearbook (NBS various
years), China Population Statistics Yearbook (NBS various years), and Comprehensive
Statistical Data and Materials on 50 Years of China (NBS 1999), Accounting Data and
Materials on Gross Domestic Product in China: 1952-1995, plus individual provin-
cial statistical yearbooks.

6.5 Empirical Results

We first estimate our regression model using data from all provinces, and then
re-examine the model using data from the coastal regions and inland regions
separately. Empirical results are presented in Table 6.2. For each regression, we
test model specification with the Hansen test for overidentifying restrictions,
and with the Arellano-Bond test for second order serial correlation. The test
results show that none of the estimated models suffers second order serial
correlation or is misspecified, implying validity of our instruments.

Focusing on column 1 of Table 6.2 that shows results for all Chinese prov-
inces, financial development is found to be significantly and positively asso-
ciated with economic growth. In other words, regions with higher level of
financial development tend to enjoy faster economic growth. Consistent with
a priori expectations, highly significant and positive coefficient estimates are
obtained for fixed asset investment (INV) and trade openness (OPEN). In
addition, both the development of non-state sector (NSOE) and education
enhancement (EDU) help accelerate economic growth in China.

Turning to the finance-growth nexus for coastal and inland regions, we find
that financial development (FDEV) enters positively and significantly into the
growth model (see column 2 of Table 6.2) for coastal provinces. However, for
inland regions, we find a rather weak correlation between finance and growth
(see column 3 of Table 6.2). More importantly, the weak relationship is statis-
tically insignificant. Therefore, our empirical results suggest that financial

4 Tibet has been excluded from our sample due to data incompleteness; Chongging is
merged with Sichuan province.
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Table 6.2: Financial development and economic growth in China

All Chinese provinces Coastal provinces Inland provinces
INITGDPPC; ;_y —0.0376*** —0.0605*** —0.0396
(0.001) (0.006) (0.001)
FDEV; 0.0131** 0.0304*** —0.0001
(0.017) (0.006) (0.985)
INV;, 0.1445*** 0.1638*** 0.0695***
(0.000) (0.000) (0.000)
OPEN; ¢ 0.0791*** 0.0739*** —0.0585
(0.003) (0.006) (0.278)
EDU; 0.1022%** 0.0976 0.1340***
(0.003) (0.117) (0.001)
NSOE; 0.0686** 0.0444 0.0550***
(0.024) (0.321) (0.008)
Constant 0.1412** 0.1609 0.2936***
(0.042) (0.308) (0.000)
Hansen Test of Chi2=27.45 Chi2=9.98 Chi2=14.88
over identifying Prob.>Chi2=0.195 Prob.>Chi2=0.987 Prob.>Chi2=0.629
restrictions
Arellano-Bond Z=1.09 7=0.64 Z=-0.48
test for the second Prob.>7=0.274 Prob.>7=0.522 Prob.>7=0.629
order serial correlation
Observations 377 143 234
Provinces 29 11 18

Notes: (1) GDPPC: Growth rate of real per capita income; INITGDPPC: the natural logarithm of initial value of real per
capita income; FDEV: the indicator of financial development; INV: growth rate of real per capita fixed asset investment;
OPEN: trade openness; EDU: the level of education development; NSOE: the level of non-state sector development.
(2) ***: significant at the 1% level; **: significant at the 5% level; *: significant at the 10% level. (3) For all regressions,
p-values are presented in parentheses. Dependent variable = GDPPC; ;: the growth rate of real per capita income.

Source: Author’s calculations.

development significantly promotes economic growth in coastal regions but
not in inland regions. This absence of finance-growth nexus in the less devel-
oped regions has helped widen the coastal-inland income gap in China.

Similar patterns of coast-interior differences are found for the relationship
between trade openness and economic growth. The coefficient of OPEN is
positive and statistically significant in the growth regression for the coastal
regions. However, for the inland regions, it is insignificant. Thus, trade has
been a driving force for economic growth for the coastal regions, but not for
the inland regions. These results are consistent with Fu (2004).

6.6 Conclusion

A number of recent studies show that regional variations in capital inputs have
become the largest contributor to China’s regional inequality, and the contribu-
tion of the capital inputs to regional inequality is likely to continue to increase
unless governments establish effective financial markets to assist poor regions to
obtain capital (Wan 2004; Wan and Zhou 2005; Wan et al. 2007). Thus, the
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development of financial markets in China, especially in less-developed regions
and poor areas, is expected to help curb the rising regional disparity.

In this chapter, we investigate the relationship between financial sector devel-
opment and regional economic growth in China. Our empirical results show that
financial development significantly promotes economic growth in coastal re-
gions but not in inland regions. The absence of finance-growth linkage in inland
provinces must have contributed to China’s regional disparities. These results
have important implications for China’s future development. First, effective
policy measures have to be made to strengthen the financial sector in inland
regions, so as to reduce income disparity among regions. Second, more efforts are
required to improve the efficiency of capital allocation by creating more flexible
financial systems and promoting domestic financial integration. Finally, to ac-
celerate banking commercialization in China, there is an urgent need to improve
banking regulatory and supervisory systems and to strengthen governance infra-
structure through institutional reforms in accounting, auditing, and information
disclosure system. These reforms can help reduce financial sector vulnerability,
facilitate economic restructuring, and promote inclusive growth.
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7
Spatial Convergence in China: 1952-99

Patricio A. Aroca, Dong Guo, and Geoffrey J. D. Hewings

7.1 Introduction

The study of regional income convergence is gaining more attention as
scholars explore the impacts of globalization on income disparity among
countries. The issue is stressed within countries because of the accumulating
evidence which suggests that increased economic growth has generated in-
creasing regional income inequalities, especially in many developing econ-
omies, see Mossi et al. (2003) and Aroca et al. (2006). In the case of China,
regional income convergence has generated a great deal of attention because it
would appear that regional income disparities have increased at the same time
as the country has been growing rapidly after the economic reform. For
example, in 1980 the per capita GDP of Shanghai, the richest region in
China, was 11.6 times that of Guizhou, one of the poorest regions in the
western part of the country, while in 1952 the difference was 7.5 times.
However, by 1999, the difference had increased to 12.5 times.

If one considers that the country is at an early state of development, the
situation in China confirms the inverted-U shape relationship between re-
gional development and regional income disparity described by Kuznets
(1955) for different countries and Williamson (1965) when he investigated
the same issue in the USA. In other words, when regions grow, income in-
equality first increases, and then they decrease over time. Hence, it would
appear that increased regional income disparities may be an unavoidable
characteristic at the earlier stage of regional development. Since initial con-
centrations of income in certain geographic regions were attributed to un-
equal natural resource endowments, Williamson (1965) argues that these
concentrations attracted selective skilled labour migration from the peripheral
regions and generated rapid income growth in the core regions. This led to the
widening differentials in per capita income between the core and the periph-
eral regions. Over time, however, a diffusion of income generating factors
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leads to the subsequent slowing down and eventual decline in regional income
inequality. This is reflected in the convergence prediction of growth and
income from the perspective of neoclassical economics in the sense that
poor regions will grow faster and catch up with the richer regions. Therefore,
neoclassical economic theory predicts the converging of regional income if all
regions share similar steady states.

The new economic geography represented by Krugman (1991) and Fuyjita
et al. (1999) stress the importance of geography by proposing a regional
scheme of development pattern similar to Williamson (1965), in terms of a
core-periphery regional dichotomy but with an explanatory emphasis on
increasing returns to scale and the resulting agglomeration of economic activ-
ity. In contrast to the convergence perspective, they argue that regions with
natural advantage tend to grow faster than other regions over a relatively long
period because of the effect of increasing returns to scale and resulting ag-
glomeration effects. Under such circumstances, a long lasting regional income
disparity will be the expected result (Rey 2001).

China, as a geographically diverse country, exhibits vast differences among
regions in terms of natural endowments. Undisputedly, the coastal area (the
eastern part of the country) enjoys the advantage of climate and geographical
accessibility compared to inland regions. What is more, the coastal area was
able to capture significant advantages when the country started to implement
a more liberal trade policy. In this case, the coastal region can be regarded as
the core area while the inland area can be considered as the periphery area. In
fact, within the framework of neoclassical economic theory, there has been
some research on regional income convergence in China. Whether or not a
trend of regional income convergence exists is still disputed, but most analyses
acknowledge the importance of the divergence between the coastal and non-
coastal area (i.e. the core region and the periphery region), especially in the
current period of reform.

For example, based on the Solow growth model, Weeks and Yao (2003) find
conditional convergence in both the pre-reform (1953-78) and reform (1978-
97) period with the convergence speed in the reform era being much faster than
during the pre-reform time. Applying two methods for detecting convergence
(o-convergence and B-convergence), Jian et al. (1996), on the other hand, find
that China’s real income convergence has emerged strongly since the 1978
reform, a period strongly associated with the adoption of market economy and
openness to external trade. However, they note a divergence in regional income
between the coastal and non-coastal regions since 1990. Using an augmented
Solow growth model, Chen and Fleisher (1996) measure regional inequality and
project that overall regional inequality in the near term is likely to decline mod-
estly but the coast/non-coast income difference is likely to increase somewhat.
Fujita and Hu (2001) analyse the problem by relating it to the process
of globalization and economic agglomerations in China. They argue that
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income disparity between the coastal area and the interior is increasing,
while there was a trend towards convergence within the coastal area. Zhang
etal. (2001) and Wang and Ge (2004) suggest that China’s regions, especially
the eastern and the western regions, have converged to their own specific
steady states over the past 40 years, while the differences between the east
and the west regions have widened. Yao and Zhang (2001) propose a produc-
tion model to explain regional divergence based on the hypothesis that in
developing countries where technology and capital are scarce, initial eco-
nomic growth depends on the economic spillover from growth centres.
Furthermore, they provide alternative tests to demonstrate that regional
divergence can be associated with different geo-economic clubs. In contrast
to some previous studies, they find that regions in China did not converge in
the reform period.

However, one element missing from the analysis of regional income con-
vergence in China is that researchers have not considered the influence of
spatial effects even though issues of different spatial scales have been consid-
ered (Ying 1999; Yao and Zhang 2001; Zhang et al. 2001; Lu and Wang 2002;
Bhalla et al. 2003; among others). In fact, it has been widely acknowledged
that the role of spatial effects has been ignored in regional income conver-
gence analyses. So far, only Bao et al. (2002) and Ying (2003) integrate spatial
effects in their analyses of regional growth in China. Rey and Montouri (1999)
point out those spatial effects have been largely ignored in regional analyses
dealing with a cross-section or panel data of regional or national data. Sachs
(1997) stresses the importance of spatial effects in the sense that physical
geography itself is a factor in terms of the distance to markets, variations in
topography, climate, and other geographical variables that may determine
factor productivity. Krugman (1991) and Puga (1999) emphasize the import-
ance of spatial effects within the frame of the ‘new economic geography’ by
illuminating that two regions with similar economic characteristics in differ-
ent locations may end up with different economic structures and performance
profiles. Benabou (1993) and Durlauf (1996) highlight the importance of space
by taking into account neighbouring spillover effects in which space is under-
stood as a relative term.

The importance of spatial effects in economic analysis has recently captured
attention with regard to regional income convergence (for example, Armstrong
1995; Fingleton 1999; Lopez-Bazo et al. 1999; Rey and Montouri 1999; Rey
2001, 2004; Bickenbach and Bode 2003; Le Gallo and Ertur 2003; Le Gallo
et al. 2003; Mossi et al. 2003; Le Gallo 2004; among others). Parametric estima-
tion for B- and o-convergence (Barro and Sala-i-Martin 19995) incorporating
spatial effects has been widely used. Note that empirically B-convergence
is usually investigated by regressing the growth rate of per capita GDP on
initial levels after the addition of other variables while maintaining the
steady-state of each region as constant. A negative regression coefficient
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is interpreted as an indication of conditional B-convergence, implying that
each region converges to its own steady state. The concept of o-convergence
refers to a reduction of dispersion within the GDP per capita cross-sectional
distribution over time. It is usually measured as the standard deviation of log
GDP per capita of the sample regions (Le Gallo 2004). As Quah (1993) points
out, both B- and o-convergence cannot provide insights into the behaviour of
the entire regional income distribution over time, since the two convergence
measures could not provide reliable inference on the dynamics of convergence
(Rey 2004). Rey (2001), Aroca et al. (2006), and Baumont et al. (2006) show the
impact on the parametric approach results of taking the spatial interaction or
spatial heterogeneity into account. On the other hand, Quah (1993, 1997, 2000)
and Rey (2000, 2004) suggest that the complete distribution of the growth rate
should be studied, instead of the mean and variance that are featured in the
usual approaches.

At least three topics are relevant in our application of a non-parametric
approach. The first is the persistence of the process (Durlauf 1996), referring
to the measurement of stability of a region’s position in the regional income
distribution across the country. Mobility is also considered in this study and is
the complement of persistence, and is taken to represent the change of a
region’s position in the income distribution. It is also expected that the
shape of the regional income distribution will be influenced by economic
policy over time. In particular, two hypotheses on the regional growth process
will be explored: one is polarization (Esteban and Ray 1994; Quah 1997), and
the other one is stratification or club convergence (Chatterji and Dewhurst 1996;
Quah 1997). According to Quah (1997: 2), it is important to show how the
shape of the distribution has changed over time

What also matters is that these features have a natural interpretation in terms of
polarization: those portions of the underlying population of economies collecting
in the different peaks may be said to be polarized, one group versus another. More
generally, if more than two peaks emerged, it might be natural to call the situation
stratification.

Two non-parametric tools commonly used to study the distribution of a
random variable and its mobility across time are the Markov transition matrix
approach and stochastic densities (Silverman 1986). The former measures
persistence or mobility among a discrete number of states, while the later
estimates the probability density function in a continuous framework. Based
on Quah, non-parametric estimation is recognized (Quah 1996; Fingleton
1999; Bickenbach and Bode 2003; Mossi et al. 2003; Le Gallo 2004; Rey
2004). Concerned about the reliability of the estimated transition probabilities
that may influence the income distribution, Bickenbach and Bode (2003)
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propose a series of reliability tests, which includes tests of time homogeneity,
time independence, spatial homogeneity, and spatial independence in order
to evaluate the estimated transition probabilities.

While previous literature recognizes the importance of space and geography
in China’s growth process, none has used techniques which had been tailored
specifically to take spatial effects into account. In this chapter, we expect to fill
that gap and to report new information derived from the application of spatial
techniques in the analysis of income convergence in China. The chapter is
structured as follows: the next section introduces the data sources used, fol-
lowed by a description of the methodology applied. The applications to China
are reported in the subsequent section. Discussion on the results is given next
and the last section concludes.

7.2 Data

The source data for the regional GDP and population figures used in this
chapter are derived from the National Bureau of Statistics (NBS 1999), which
provides the data series from 1952 to 1999. It is possible to calculate the GDP
per capita at 1999 prices in Renminbi (RMB) yuan, and then convert these to
1999 US dollar value according to the official exchange rate given in the
China Statistical Yearbook 2000. Some administrative changes have taken
place in China. For example, the current Hainan province was separated
from Guangdong province in 1985 while Chongqing was annexed from
Sichuan province in 1996. Therefore, in order for the data to be comparable,
the figure for Guangdong after 1985 includes the nominal GDP of both
Guangdong and Hainan; similarly, Sichuan and Chongqing were combined
after 1996 to obtain the figure for Sichuan. Data for some provinces and auto-
administrative districts such as Tibet, Taiwan, and Hong Kong were not
available for the entire period considered. Therefore, these are excluded
from the study.

7.3 Results

7.3.1 Changes in GDP Inequalities

Earlier studies recognize the importance of the space and geography in China’s
growth process. However, none has used techniques that have been specific-
ally tailored to take spatial effects into account. In this chapter we hope to fill
that gap and report the additional information derived from the application of
the spatial techniques to the analysis of growth in China.
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7.3.2 Spatial Univariate Measure

The spatial dependence measure for each period t is provided by a global
statistic such as Moran’s I, which can be represented by equation (1).
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where n is the number of regions; w; are the elements of a binary contiguity
matrix W(n x n), taking the value 1 if regions i and j share a common border
and 0 if they do not; and z and z are normalized' vectors of the log
of per capita GDP of regions i and j, respectively. Values around 1 represent
strong and positive (clustering of similar values) spatial dependence, whereas
values around —1 show negative spatial correlation (clustering of different
values).

In Figure 7.1, the Moran’s I shows that there is an increasing spatial inter-
action among the Chinese regions. This pattern become stronger in the 1990s;
it is statistically significant? and has been rapidly growing since 1978, the year
coinciding with the start of market reforms in China (Jian et al. 1996). It is also
clear from Figure 7.1 that during 1952-78 there is no evidence of spatial
clustering in the growth process of the regions. On the other hand, there is a
high standard deviation, particularly in 1960 and the mid-1970s. One can
note that the standard deviation, which is currently used to measure sigma
convergence in the literature based on the Solow-Swan model (Barro and
Sala-i-Martin 1995), has a different behaviour pattern to Moran’s I statistics,
implying that they measure different concepts. During the period 1965-78,
termed as the cultural revolution by Jian et al. (1996), there is an important
increment in the standard deviation of the regional GDP per capita that again
can be interpreted as evidence of the sigma convergence. This is said by Jian
et al. (1996: 9-10) to be the ‘anti-agricultural bias of the cultural revolution’
which in the next decade tends to decrease the standard deviation. However,
there is again a large increment in the 1990s that follows the Moran’s I pattern
very closely. On the other hand, in this period the Moran’s I statistic is stable.
This indicates that there was a low level of spatial interaction among the
regions, a fact that can be associated with one of the five crucial economic
components of the Cultural Revolution mentioned by Jian et al. (1996), i.e.
the regions were forced into near autarky.

! The z; = In (GDP;;/GDP;) denotes the logarithm of the GDP per capita of region i in period t,
(GDPj), normalized by the country sample mean of the same variable, GDP; (de la Fuentes 1997).
2 The statistical significance was calculated according to Anselin and Bera (1998).

130



Spatial Convergence

06 T T T T T T T T T 04
— Standard deviation
0.55 -0.3
Moran's | _t-Stat 95% /

c
k<]
5 05 | -10.2 —
3 P
° =
® 5
S =
kst 0.45 - 0.1
(]

04 40
035 1 1 1 1 1 1 1 1 _01
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
Years

Figure 7.1: Moran'’s I for regional GDP per capita, China 1952-99

Source: Compiled by the authors based on data from NBS (various years).

Though Moran’s I provides important information about the aggregate spatial
growth process taking place in China, it does not help to pinpoint where spatial
linkages were strong. Moran scatterplots and local Moran index (Anselin 1995)
are two techniques that can be used for this purpose. The Moran scatterplot is
used to provide a graphical presentation of the spatial distribution of regional
GDP per capita for three periods: 1957, 1978, and 1999.

Figures 7.2, 7.3, and 7.4, having the same axes, show the three time points
associated with the evolution of the spatial pattern of the relative GDP per
capita in China. Figure 7.2 shows that in 1957 there was no relation between
the regional GDP per capita and its spatial lag, which is calculated as the
average of its neighbours’ GDP per capita. Figure 7.3 shows that in 1978
there is more dispersion compared to 1957, but still no spatial pattern can be
deducted. However, in both graphs, certain regions—Shanghai, Beijing, Si-
chuan, Heilongjiang—have an above average GDP per capita in both periods.
In addition, these regions in 1978 are bordering on areas with below national
average GDP, implying rich regions with poor neighbours. Figure 7.4 shows
the 1999 situation, in which the emerging positive relation between regional
GDP per capita and its spatial lag can be noted.

One interesting point here is the situation of Shanghai and Beijing. In 1978
these cities are in the IV quadrant, indicating that their neighbours, on aver-
age, have a GDP per capita lower than the national average, but in 1999 they
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Figure 7.2: Moran scatterplot for regional GDP per capita, China 1957

Source: Compiled by the authors based on data from NBS (various years).

are in the I quadrant, implying that their neighbours, on average, have in-
creased their GDP per capita above the national average. It is a clear indication
that these regions are a part of the explanation for the high growth of the
Moran’s I in the last decade and the creation of the so-called ‘hot spots’ (i.e.
economic zones growing faster than the rest of the country).

On the other hand, 14 provinces are located in the III quadrant, indicating
regions having a GDP per capita below the national average and bordered with
neighbouring regions with similar characteristic, i.e. depressed zones. For
more precise results, we calculate the local Moran:

Zj Z W,'jZ,'
]

A —
AL

2

Local indicators of spatial association (LISA) can be interpreted as an indi-
cator of spatial cluster, using the indicator itself as the basis of a test where
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Figure 7.3: Moran scatterplot for regional GDP per capita, China 1978

Source: Compiled by the authors based on data from NBS (various years).

the null hypothesis is the lack of spatial dependence. These local clusters can
be identified for those observations in which the LISA is significantly differ-
ent from zero. However, LISA distributions are usually unknown. Anselin
(1995) suggests a method to generate an empirical distribution for LISA
consisting of the conditional randomization of the vector z;. It is conditional
in the sense that z; remains fixed. The reasoning behind the randomization
procedure lies in the need to assess the statistical significance of the linkage
of one region to its neighbours. Generation of a region’s LISA distribution is
inferred by the permutation of the neighbours that surround region i (obvi-
ously, region i is not used in the permutation). This empirical distribution
provides the basis for a statement on the extremeness of the observed LISA
(Aroca et al. 2006). When we put these results on the map a clear spatial
pattern emerges indicating that the coast regions are conforming to ‘hot
spots’ in China (see Figure 7.5).
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Figure 7.4: Moran scatterplot for regional GDP per capita, China 1999

Source: Compiled by the authors based on data from NBS (various years).

7.3.3 Distributional Description of GDP Inequalities

In the previous section we have shown that the interaction of space was
important in China’s growth process in the last decade, therefore all the
parametric approaches that were mentioned in the section on literature
should take this fact into account in the last period of analysis, because we
could say that the results are at least inefficient and they may even be biased.
In addition, Jian et al. (1996), Zhang et al. (2001), and Fujita and Hu (2001)
obtain their results according to the traditional parametric approach of
convergence based on the mean (conditional and unconditional) and the
variance of growth, which assumes that this will be a good representation
if each observation of the growth rate is identical, independently distributed
and follows a normal distribution. However, if the assumption of independ-
ency or normality does not hold, then this instrument could lead to erroneous
conclusions.

Rey and Montouri (1999), Aroca et al. (2006), and Baumont et al. (2006)
show the impact on the parametric approach results of taking account the
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Figure 7.5: Moran scatterplot map for regional GDP per capita, China 1999

Note: This is a partial map of China including only the regions for which data were available.
Source: Compiled by the authors.

spatial interaction or spatial heterogeneity. On the other hand, Quah (1993,
1997, and 2000), Lopez-Bazo et al. (1999) and Rey (2000, 2001) suggest study-
ing the complete distribution of the growth rate instead of the mean and
variance, as is done in the non-parametric approach.

To study the Chinese growth process with special focus on the concepts
described above, we examine the behaviour pattern of the distribution of
income per capita across the provinces of the country. According to Quah
(1997: 2), it is important to show how the shape of the distribution has
changed over time

What also matters is that these features have a natural interpretation in terms of polariza-
tion: those portions of the underlying population of economies collecting in the different
peaks may be said to be polarized, one group versus another. More generally, if more than
two peaks emerged, it might be natural to call the situation stratification.

Two tools are commonly used to study the distribution of a random variable
and their mobility across time: Markov transition matrix and stochastic
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Figure 7.6: Chinese empirical density, 1957, 1978, and 1999

Source: Compiled by the authors based on data from NBS (various years).

densities (see Silverman 1986). The former is believed to measure persistence
or mobility among a discrete number of states, while the latter was built to
estimate the probability density function in a continuous framework.

First, we estimate the densities function for different years in order to
determine how this function has changed over time. Figure 7.6 shows the
empirical densities functions for 1957, 1978, and 1999. Quah (1997) uses the
term ‘emerging twin peaks’ to describe a situation where there is a clustering of
the very rich, a clustering of the very poor, and a disappearance of the middle
income class. In Figure 7.6, the year 1957 clearly showed a one peak distribu-
tion with a long flat right tail. However, for the year 1978, there were several
peaks emerging in the tail of the empirical density distribution for China.
According to the previous definition, this could be called stratification. It
means that a group of Chinese province are converging to different levels
relative to the country’s GDP per capita.

The second peak for the year 1999 emerged stronger than in 1978, while the
other peaks in the distribution tail were fewer and smaller in 1999 than in
1978. If this trend continues into the future, we can predict that Quah’s
hypothesis of two emerging peaks to hold. In contrast, Rey (2000) finds for
the USA that the change in the distribution over the years was dramatic, ‘going
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from the twin peaks distribution of 1929 to a more unimodal distribution’ in
1994. In addition, the direction of this distribution change was favourable,
and increased the income of the poorer states and relatively decreased the
income of the richer. On the other hand, China exhibits the opposite: it is
moving from a unimodal distribution to a multimodal distribution, and pos-
sibly to a bi-modal in the future.

Another interesting point is that in 1957 the unimodal distribution
peaked around 1, with a high concentration ranging from O to 3. However in
1978 and 1999, this first peak was less than 1 and the first range went from
0 to around 2. On the other side, maximum significant values of the distribu-
tion were around 6, while in 1978 and 1999 these values were almost around
12, showing an increase in variance and a difference between the poor and
the rich.

7.3.4 Conditioning by Space

In the previous section we standardized the provincial GDP with the national
average. Quah (1993) proposes alternative conditions that could help to better
understand the GDP evolution. In this section we condition the income per
capita distribution with space, which means that we standardize the GDP per
capita of each province by the average per capita GDP of its neighbours. If
there is no spatial effect on the distribution of GDP per capita, then we should
find a situation similar to the one described in the previous section. In con-
trast, if spatial effects exist and differences in income are smoothly distributed
across space, then we should find a one peak distribution.

Figure 7.7 shows changes over time. In 1957 there was just a small rise in
the distribution indicating the existence of a zone where the difference
between the GDP per capita of those provinces and their neighbours was
five times larger. However, the main peak was centred on one. In 1978, even
though the distributional characteristics remained unchanged, the difference
was seven times larger than before. In 1999, the distribution had a stratifi-
cation shape, indicating three different zones; zones in which the difference
of the per capita GDP between the provinces and its neighbours is about
seven times greater, zones with differences of about five times greater, and
finally zones where there is no significant difference. Lin and Liu (2005) state
that a global strategy for the whole country could have significant hetero-
geneity in pushing growth across provinces due to large differences in their
endowments.

7.3.5 Transitions in the Distribution

Once we have established that there have been changes in the distribution of
provincial GDP per capita, we would like to find the specific provinces that have
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Figure 7.7: Chinese empirical density conditioned by space, 1957, 1978, and 1999

Source: Compiled by the authors based on data from NBS (various years).

been affected and the direction of change. We have two tools for studying
transition in distribution: the Markov transition matrix and the stochastic ker-
nel. First, we estimate the Markov transition matrix (MTM) conditioned by space
asin Rey (2000). We define five feasible income levels for each province: poor (P),
low income (L), medium income (M), upper income (U), and rich (R).

The matrix is calculated based on changes over intervals of four years.
Table 7.1 shows that there is much more mobility among the lower income
provinces than the high income ones. For example, if a province was rich in
the initial stage, the probability of being rich at the end of the period is
almost 1, regardless of the economic standing of its neighbours. However, if
a province’s origin state is poor, then there is more than 40 per cent chance
of it achieving the lower income level if its neighbouring provinces are at the
upper income level. But if the neighbouring regions are poor, the province
has only about 10 per cent chance of reaching the lower income level. In
general, the Markov transition matrix shows that there is some transition
especially in the low end of the distribution, however the possibility is
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Table 7.1: Conditioned by space

t1

t0 lag Obs P L M U R
P 74 89.2%  10.8% 0.0% 0.0% 0.0%
L 78 75.6% @ 24.4% 0.0% 0.0% 0.0%
P M 79 873% 12.7% 0.0% 0.0% 0.0%
u 15 60.0%  40.0% 0.0% 0.0% 0.0%
R 0 0.0% 0.0% 0.0% 0.0% 0.0%
P 32 188% 78.1% 3.1% 0.0% 0.0%
L 101 13.9%  733% 12.9% 0.0% 0.0%
L M 89 10.1% 70.8%  19.1% 0.0% 0.0%
u 25 0.0%  68.0%  32.0% 0.0% 0.0%
R 0 0.0% 0.0% 0.0% 0.0% 0.0%
P 26 0.0% 154% 654% 19.2% 0.0%
L 68 0.0% 13.2% 735% 13.2% 0.0%
M M 92 2.2%  20.7%  69.6% 7.6% 0.0%
u 60 0.0% 0.0% 91.7% 8.3% 0.0%
R 0 0.0% 0.0% 0.0% 0.0% 0.0%
P 0 0.0% 0.0% 0.0% 0.0% 0.0%
L 15 0.0% 0.0%  40.0%  60.0% 0.0%
u M 113 1.8% 0.0% 8.0%  90.3% 0.0%
u 119 0.0% 0.0% 0.8%  95.8% 3.4%
R 0 0.0% 0.0% 0.0% 0.0% 0.0%
P 15 0.0% 0.0% 0.0% 0.0%  100.0%
L 18 0.0% 0.0% 5.6% 0.0% 94.4%
R M 109 0.0% 0.0% 0.0% 0.0%  100.0%
u 101 0.0% 0.0% 0.0% 8.9% 91.1%
R 3 0.0% 0.0% 0.0% 0.0%  100.0%

Source: Authors’ calculation.

higher at the larger income level of distribution. Nevertheless, these results
could be the outcome of the limited definition for income levels, because
there is no further category beyond rich or lower category after poor. This
fact could, thus, account for the larger mobility among the middle income
levels and lower mobility in the extreme levels.

An alternative way to deal with this problem is the stochastic kernel. Figures
7.8 and 7.9 show the results for China’s GDP per capita conditioned by space.
The stochastic kernel shows a high persistence with some small variability at
high levels of relative income, which confirms the results from the Markov
transition matrix with respect to the persistence. On the other hand, the
contour shows that the neighbouring effect is strong, given that the shape of
the contour is biased to the lower part of the main diagonal. This implies that
the provinces in comparison to the national level are in a worse position than
in comparison to neighbours.

139



0.5
0.45
0.4 |
0.35
0.3

0.25

5

Country relative
Neighbours relative
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7.4 Conclusions

The purpose of this chapter has been to examine the regional income conver-
gence process in China by using non-parametric methods that take into
account the influence of spatial interaction. The methods include density
function and Markov chain analysis integrated with spatial analysis. The
chapter shows that in China there has been an increase over the last 20 years
in the spatial dependence of the per capita GDP. Consequences of the spatial
effect play an important role, as is shown by the positive impact that neigh-
bouring effect has on regional income distribution. The dynamics of the
process provide evidence that China’s regional income distribution has
moved from convergence to stratification and from stratification to polariza-
tion. This is revealed in the widening income difference between the coastal
(core) and the inner land (periphery) regions. Especially the strong probability
of the rich staying rich and the poor staying poor may sustain this trend,
resulting in long-lasting regional income disparities between the core and
the periphery regions. China’s regional income distribution may prove to be
a confirmation of the new economic geography’s prediction, namely a sharp
polarization in the presence of high interregional transportation costs.
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8

China’s Regional Inequality in
Innovation Capability: 1995-2004

Peilei Fan and Guanghua Wan

8.1 Introduction

It has been widely acknowledged that innovation has become an increasingly
important determinant of economic growth (Schumpeter 1942; Barsberg
1987; Malecki 1987; Fargerberg 1994; Fargerberg et al. 1997; Malecki 1997).
OECD (1988, 2001) documents the contributions of innovation to GDP
growth for several of its member countries. For instance, Japan’s miraculous
development after World War II was fuelled by its technical progress. Espe-
cially in the 1960s, technological advances constituted 6.1 percent of Japan’s
GDP growth, with the remaining 3.5 percent attributable to labour and capital
inputs. Similarly, a substantial proportion of growth in the USA can be attrib-
uted to technological progress, particularly in the late 1990s, when the USA led
the world in information and communication technology (ICT).

Recognizing the importance of innovation, the Chinese government has
been instrumental in directing the country towards a knowledge economy.
Recent policy initiatives include the National High-tech Research and Devel-
opment Plan (863 Plan), the National Basic Sciences Initiative (973 Plan), and
the Torch programme that specifically aims at facilitating commercialization
of scientific research outcomes. Furthermore, the government has set up 53
national high-tech parks to attract foreign high-tech firms and to encourage
the development of domestic high-tech companies. These policy initiatives
have undoubtedly promoted innovation activities in China. According to
a recent study, technological progress contributed more than 40 percent of
the remarkable economic growth rate in China during the period 1981-2000
(Fan and Watanabe 2006).

Given the predominant role of innovation in economic growth in China and
the fast rising regional inequality in China (Wan et al. 2006, 2007), two issues
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deserve special research attention. First, it is interesting to examine innovation
inequality in China. This has been undertaken in terms of patent application
(Sun 2000). Second, more importantly, it is crucial to analyse sources or con-
tributing factors of innovation inequality. Although studies exist, which focus
on determinants of innovation capabilities in China and elsewhere (Guerrero
and Sero 1997), no previous attempt has been made to quantify contributions of
various determinants to the inequality of innovation. The typical regression
model in the current literature (e.g. Sun 2000; Guerrero and Sero 1997) can only
be used to gauge the impacts of independent variables on the level
of innovation, not the inequality of innovation. The latter requires the regres-
sion-based inequality decomposition of Wan (2002, 2004).

This chapter represents a first attempt to measure and analyse factor contri-
butions to China’s regional inequality in innovation capability from 1995 to
2004. To be more precise, we intend to focus on the following research ques-
tions: What was the status of China’s regional inequality in innovation cap-
ability and how did it change from 1995 to 2004? How much did the relevant
factors contribute to the level of innovation capability and how much did they
contribute to the regional inequality in innovation capability?

The plan of the chapter is as follows. In section 8.2, we will review the
limited literature on innovation inequality in China and provide preliminary
data analysis. This is followed by measurement of innovation inequality in
China in section 8.3. Section 8.4 presents regression analysis as well as decom-
position of innovation inequality. The summary and policy recommendations
are provided in section 8.5.

8.2 Literature Review and Preliminary Data Analysis

Few studies explored innovation inequality in China with the exception of
Sun (2000, 2003), who used a primary index, top-five index, top-ten index,
and coefficient of variation to indicate spatial pattern of innovation. Sun
(2000) found that patents in China were highly clustered in the east—coastal
region and the inland provinces, although the degree of spatial concentration
declined during 1985-95. When other indicators of innovation such as new
products sales and R&D spending were used, the spatial concentration is found
to be on the rise in the 1990s (Sun 2003).

Sun (2003) classifies the provinces into two groups and applies the logistic
regression to model the cluster membership resulting from the classification.
Provinces in cluster 1 spend more on in-house R&D, and those in cluster 2 spend
more on imported technologies. The four independent variables for the logistic
regression are GDP per capita, size of S&T (science and technology) staff, ratio of
international trade to GDP, and a coast-inland dummy variable. However, the
model did not work well as none of the independent variables were significant.
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Innovation capability can be measured by different indexes such as R&D inputs,
patent counts, patent citations, and new product announcement. In this chapter,
we follow Audretsch and Feldman (2004: 2713-39) and use patent data as a proxy
measure for innovation capability.! Hagedoorn and Cloodt (2003) find that
statistical overlap between various innovativeness indicators is strong and any
of these indicators, including patent, may be used to measure innovation cap-
ability. In fact, patent is generally accepted as one of the most appropriate meas-
ures for innovation capability (Mansfield 1986; Barsberg 1987; Griliches 1990).

In China, the State Bureau of Intellectual Properties examines and certifies
different types of patents. The invention patents refer to those that show ‘nov-
elty’ and have been developed to the point where they can be utilized in industry.
The utility model patents are creations or improvements relating to the form,
construction, or fitting of an object, with a lower technical requirement than
invention patents. The design patents refer to original designs relating to the
shape, pattern, colour or a combination thereof of objects.?

Relying on China Statistical Yearbook on Science and Technology (1995-2005)
and China Statistical Yearbook (1994-2005),> we compiled a set of data on innov-
ation and relevant determinants at the regional (by region, in this chapter we
mean east, central, and west China) or provincial level. Table 8.1 displays
numbers of granted patents in 1995 and 2004, including numbers of invention,
utility model, and design. The table reveals that eastern China dominated
certified patents, especially Beijing, Liaoning, Shandong, and Guangdong. In
sharp contrast, central and particularly west China fell behind. To deal with bias
in population distribution, we also report regional per capita patents relative to
the national average, denoted by R. Thus a region with R > 1 performs better in
creating patents than the national average, and vice versa.

Eliminating bias in population distribution, the R values for a particular year
indicate innovation inequality between regions in China. Over time, eastern
China increased its R value from 1.60in 1995 to 1.82 in 2004, which means that
the gap between the eastern regions and others had expanded. Looking into
individual regions, some provinces/cities (e.g. Beijing, Tianjin, Heilongjiang,
and Shaanxi) underwent significant drop while others (such as Shanghai,
Guangdong, and Zhejiang) experienced substantial gains in R values. In 2004,
all provinces in eastern China, except Hebei, Shandong, Guangxi, and Hainan,
possessed R values greater than 1. On the contrary, provinces in central and
western China all had R values smaller than 1.

! Patent data have some weaknesses, such as sectoral difference in patenting behaviour,
difference in patenting between large and small firms. Further, not all the innovations are
patented and the patent counts equalize the economic significance of different new technologies.

2 China State Intellectual Property Office, see website at www.sipo.gov.cn

* NBS (1994-2005a, b).
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Table 8.1: Patents in China, 1995 and 2004

1995 2004 R
Utility Utility
Province Total Inventions models Designs Total Inventions models Designs 1995 2004
Beijing 4,025 328 3,169 528 9,005 3,216 3,956 1,833 10.40 5.72
Tianjin 1,034 63 785 186 2,578 432 1,587 559 3.55 2.36
Hebei 1,580 56 1,341 183 3,407 357 2,064 986 0.79 0.47
Liaoning 2,745 131 2,362 252 5,749 911 3,752 1,086 2.17 1.26
Shanghai 1,436 72 1,025 339 10,625 1,687 4,040 4,898 3.28 5.74
Jiangsu 2,413 72 1,884 457 11,330 1,026 5,474 4,830 1.10 1.41
Zhejiang 2,131 54 1,455 622 15,249 785 5,492 8,972 1.59 3.01
Fujian 933 17 439 477 4,758 160 1,776 2,822 0.93 1.26
Shandong 2,861 84 2,222 555 9,733 788 6,028 2,917 1.06 0.99
Guangdong 4,611 56 1,447 3,108 31,446 1,941 9,307 20,198 2.17 3.66
Guangxi 665 20 457 188 1,272 127 666 479 0.47 0.24
Hainan 108 4 44 60 278 36 93 149 0.48 0.32
Shanxi 569 47 480 42 1,189 295 636 258 0.60 0.33
Inner Mongolia 415 8 293 114 831 108 437 286 0.59 0.32
Jilin 824 38 723 63 2,145 451 1,179 515 1.03 0.73
Heilongjiang 1,403 44 1,248 111 2,809 326 1,997 486 1.23 0.68
Anhui 574 18 469 87 1,607 150 972 485 0.31 0.23
Jiangxi 509 19 402 88 1,169 105 625 439 0.40 0.25
Henan 1,145 34 1,009 102 3,318 306 2,117 895 0.41 0.32
Hubei 1,017 55 868 94 3,280 744 1,966 570 0.57 0.51
Hunan 1,515 51 1,318 146 3,281 436 1,801 1,044 0.77 0.46
Sichuan 2,019 79 1,486 454 8,031 730 3,069 4,232 0.58 0.63
Guizhou 274 12 207 55 737 179 364 194 0.25 0.18
Yunnan 569 35 346 188 1,264 235 586 443 0.46 0.27
Shaanxi 1,085 52 934 99 2,007 459 1,193 355 1.00 0.50
Gansu 257 7 215 35 514 127 322 65 0.34 0.18
Qinghai 65 2 61 2 70 21 30 19 0.44 0.12
Ningxia 1 4 98 9 293 46 119 128 0.70 0.47
Xinjiang 312 9 286 17 792 75 530 187 0.61 0.38
E. China 24,542 957 16,630 6,955 105,430 11,466 44,235 49,729 1.60 1.82
C. China 7,971 314 6,810 847 19,629 2,921 11,730 4,978 0.60 0.40
W. China 4,692 200 3,633 859 13,708 1,872 6,213 5,623 0.55 0.43
Total 37,205 1,471 27,073 8,661 138,767 16,259 62,178 60,330 1.00 1.00

Notes: (1) Because of unavailable data for Tibet for early years, we exclude Tibet from our analysis. (2) The total
patents granted do not include Hong Kong, Macau, and Taiwan. The figures of Sichuan include the figures of
Chongging City. (3) n.a. = not applicable or not available. Location quotient is calculated for total patents only.
(4) The total population used in our calculation does not include the military population, nor the population of
Hong Kong, Macau, and Taiwan.

Source: National Bureau of Statistics (various years).

8.3 Measuring Innovation Inequality

To formally measure innovation inequality, we use the following five indices:
the Atkinson index (A), the generalized entropy family GE(0) and GE(1), the
squared coefficient of variation (CV?), and the Gini coefficient (Gini).

Let y denote the number of patents per 10,000 persons, N denote the total
number of the provinces/regions, and y denote the mean of y. The Atkinson
index is defined as:
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The squared coefficient of variation (CV?) can be expressed as:
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The Gini index is defined as:
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Regional inequality in innovation in terms of total patent number and its
components are displayed in Figures 8.1 and 8.2. All indexes show that the
inequality increased from 1995 to 2004 (Figure 8.1) with a notable drop in
2000, although the trend differs somehow for different indicators of innovation.
Interestingly, design patents are found to be distributed most unequally. On the
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Figure 8.1a: Innovation inequality at regional level, measured by total patents per capita
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Figure 8.1b: Innovation inequality at regional level, measured by invention patents per
capita
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Figure 8.1c: Innovation inequality at regional level, measured by utility model patents
per capita

other hand, Figure 8.2 conveys a mixed message. For invention patents, all
indexes showed that inequality oscillated around the same level. For utility
model and design patents, the inequality decreased from 1995 to 2000, but
increased from 2000 to 2004. This pattern is shared by the total patent, which
is not surprising as utility model and design patents constitute a great portion of
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the total patent. These results seem to be in line with Sun (2000, 2003), which
found a decline in patent concentration from 1985 to 1995 and an increasing
concentration afterwards. It should be noted that Sun used total patent number

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

rather than patent per capita in calculating the inequality indexes.
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Figure 8.2c: Innovation inequality at provincial level, measured by utility model
patents per capita

8.4 Decomposing Innovation Inequality

In order to implement regression-based inequality decomposition, it is neces-
sary to model innovation as a knowledge production function. A conventional
functional form is:
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Y; = aRD?HK ¢; (6)

where Y stands for the output of innovation activity, RD represents R&D
inputs, HK represents human capital inputs. The subscript i represents the
unit of observation, such as regions, industries, or enterprises (Audretsch and
Feldman 2004). To incorporate the spatial dimension, Jaffe (1989) modified
the above traditional model and used:

Ysi = alRDPY*URP?+(UR*GCP)*ey (7)

where IRD is private corporate expenditure on R&D, UR is the research expend-
itures occurred at universities, and GC measures the geographic coincidence of
university and corporate research. The subscripts s (i) represents a state (indus-
try). Equation (7) was also employed by Acs et al. (1992) and Feldman (1994) in
modelling innovation.

In studying China’s patent distribution, Sun (2000) used the same model
specification and found that the level of regional development, R&D, openness
(import, export, and presence of foreign enterprises), and agglomeration
(urbanization) are significant determinants of patent production. However,
Sun’s study and the alike do not permit quantification of the impacts of various
input factors on the spatial inequality of innovations. This is because
the regression model can only be used to explain the level of innovation
capability, not its spatial variation. In what follows, we will first estimate
a flexible regression model and then use the estimated model to conduct
inequality decomposition.
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8.4.1 Regression Analysis: Innovation Capability

Using the published consumer price indexes (CPIs) and the spatial price index of
Brandt and Holz (2006) for 2004, we deflated all observations in value terms. To
deal with the delay between innovation inputs and output, we follow Guerrero
and Sero (1997) by lagging independent variables by one year in our empirical
model. This also helps to address the possible endogeneity problem.

We follow the ‘general to specific’ modelling strategy in this study. In other
words, we start with as many explanatory variables as possible subject to data
availability. To explain the per capita number of patents (Y), education and
R&D funding ought to be considered. Consequently, average years of school-
ing of labour force (Edu) and per capita public R&D funding (RD) are included
as independent variables. Following Sun (2000), rate of urbanization (Urban) is
used to capture possible agglomeration effects. Since most inventions occur in
the non-farming sectors, it is necessary to control for structure of economic
activities. For this purpose, share of agricultural GDP (Stru) is taken as an
independent variable. We also included per capita GDP (GDP) and the trade/
GDP ratio (Opent) and FDI/GDP ratio (Openf). GDP represents level of devel-
opment and Opent and Opentf may crowd out domestic innovative capability.
Needless to say, it is necessary to incorporate location dummy variables. In this
study, we define DB, DG, DS, and DT for Beijing, Guangdong, Shanghai, and
Tianjin, respectively. To allow for non-linearity, we also include the squares of
education and R&D in the model. Difference in the impacts of education and
R&D on inventions across regional belts are considered by adding D1*Edu and
D2+Edu, where D1 is the dummy for east China and D2 for central China.
Finally, time trend (Year) is used to denote reform and other time dependent
forces underlying innovation. To facilitate robustness test, several variables are
considered and they include total population (POP), consumer price index
(CPI), and per capita value of high-tech product (HT). Population size may
bring about economies of scale or economies of specialization in innovative
activities. CPI signals macroeconomic environment and HT may reflect non-
public R&D inputs.

Regarding functional forms, we consider four possibilities instead of, as in
almost all earlier studies of innovation, sticking to a particular specification.
The Lin-Lin specification involves no transformation to the dependent or
independent variables. The Log-Log specification involves taking logarithms
to both the dependent and independent variables, with the exception of
dummy variables. As discussed earlier, this specification is commonly used
in the literature. By the same token, we can have the Lin-Log and Log-Lin
specifications.

Fitting the four specifications to the Chinese data produce results as tabu-
lated in Table 8.2. Models with the same dependent variable can be easily
compared by examining the log-likelihood values. In doing so, we eliminate

153



Fan and Wan

the Lin-Log and Log-Log models. To choose between the Lin-Lin and Log-Lin
models, the y? test of Cox can be utilized. The test result indicates preference
of the Log-Lin model. Based on the Log-Lin model, R&D is not a significant
determinant of innovation in China. This is understandable for at least two
reasons. First, public R&D accounts for a fairly small percentage of total R&D
input. More importantly, R&D in China is not appropriately managed. Mis-
allocation and corruption are well known. To many academics, it would be
surprising to find R&D to be significant. It is useful to note that this insignifi-
cance is robust to model specification (Table 8.2). Like R&D, the variables POP,
CPI, and D2+Edu are not significant in any of the equations.

Now, we drop the five variables which are insignificant (RD, RD?, POP, CPI,
and D2*Edu) and estimate the four models again, with results tabulated in
Table 8.3. Repeating the earlier model selection procedure, we end up with
the Log-Lin functional form again. As is evident from Table 8.3, the selected
model is of good quality in terms of common sense, statistical properties
and innovation production theory. The only insignificant variable is the HT
variable. However, HT is significant in other models and in earlier estimation
(see Table 8.3). More importantly, we believe that HT is a relevant and import-
ant determinant of innovation outputs. Therefore, we decide to keep this
variable in the model.

As the final step in our modelling procedure, robustness test is conducted
by adding some possibly relevant variables into the selected Log-Lin model.
We added both POP and CPI, and added each separately. The results are
presented in Table 8.4. Clearly, our selected model is fairly robust. In passing,
it is noted that the commonly used double log model is rejected here thus
earlier studies adopting this functional form are likely to suffer from mis-
specification errors.

8.4.2 Regression-Based Inequality Decomposition

Based on the selected regression model, we now conduct the decomposition
exercise to quantify contributions of relevant factors to the inequality of
innovation capability in China. It is known that different measures of inequal-
ity often produce different results, which may carry over to inequality decom-
position. Consequently, we consider the four of the five inequality measures
defined earlier in this chapter. These include GE(0), GE(1), the squared coeffi-
cient of variation (CV?), and the Gini coefficient.

Following Wan et al. (2007), we collect all regional dummy variables terms,
and name it Loc to represent location, the D1*Edu is merged with Edu and Edu2
to form HC, human capital. Naturally, Opent and Openf are combined to repre-
sent globalization denoted by Open. All other variables retain their original
definitions. To measure the inequality of innovation, not inequality of its
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Table 8.2: Summary of regression models, with initial 19 variables

Log-Lin Lin-Lin Log-Log Lin-Log
Standardized t- p- Standardized  t- p- Standardized  t- p- Standardized
Variable name coefficient ratio value  coefficient ratio value coefficient ratio value  coefficient t-ratio  p-value
RD —-0.02 —0.53 0.600 0.02 0.28 0.782 0.07 0.98 0.328 0.13 1.00 0.317
RD? 0.01 0.32 0.746 0.00 —0.06 0.952 —0.07 -0.93 0.353 —-0.10 —0.80 0.424
EDU 0.72 2.45 0.014 —-0.51 -1.10 0.270 0.30 0.67 0.505 —2.38 -2.72  0.006
EDU? -0.90 -2.98 0.003 0.42 0.88 0377 —0.34 -0.73 0.468 2.27 2.55 0.011
OPENF —-0.13 —4.34 0.000 —0.06 -1.08 0.279 —0.03 —0.85 0.396 —-0.01 -0.09  0.930
OPENT —-0.02 —1.42 0.156 0.01 0.41  0.685 —0.06 -2.16 0.031 —0.06 -1.38 0.168
Urban 0.15 4.01 0.000 0.05 0.60 0.547 0.15 5.01 0.000 0.05 0.56 0.578
STRU —0.31 —9.85 0.000 0.22 1.94 0.053 -0.57 1173 0.000 —0.83 —5.01 0.000
GDP 0.06 2.65 0.008 —0.02 —0.44 0.657 0.05 217 0.030 0.00 -0.03  0.979
Year 0.24 8.31 0.000 0.22 3.49  0.000 0.09 4.19 0.000 0.10 1.97  0.049
DB 0.25 8.01 0.000 0.31 4.79  0.000 0.09 2.75 0.006 0.13 1.48 0.138
DG 0.20 6.73 0.000 0.24 2.38  0.017 0.18 3.74 0.000 0.13 1.21 0.226
DS 0.13 2.98 0.003 0.35 5.55 0.000 -0.13 —-3.05 0.002 -0.17 -1.52  0.130
DT 0.07 3.26 0.001 0.10 1.63 0.102 —-0.07 —3.00 0.003 -0.22 -3.07  0.002
HT 0.04 1.50 0.133 0.34 6.76  0.000 0.28 8.69 0.000 0.21 299 0.003
POP —0.01 —0.53 0.594 —0.04 -1.57 0.117 —-0.02 —-1.03 0.304 —-0.03 —1.01 0.312
CPI 0.00 0.00 0.997 —-0.03 —0.61 0.540 0.02 0.67 0.503 0.03 0.57  0.570
D1+EDU 0.50 10.04 0.000 0.43 3.65 0.000 0.23 4.09 0.000 0.22 1.54 0.123
D2+EDU 0.05 1.27 0.205 0.03 0.24 0.809 0.00 —-0.03 0.977 0.05 0.33  0.743
Constant 0.00 -3.15 0.002 0.00 0.80 0.421 0.00 —-0.61 0.539 0.00 3.46  0.001
Same estimated p 0.87 0.67 0.84 0.72
for all cross-sections
BUSE [1973] R? 0.91 0.79 0.89 0.63
BUSE raw moment R? 0.92 0.87 0.92 0.77
Variance of the estimate-o~ 0.03 0.14 0.03 0.17
Standard error of the 0.18 0.37 0.19 0.41
estimate-o
Sum of squared errors (SSE) 9.00 40.46 10.03 47.96
Mean of dependant variable —0.85 0.76 —0.85 0.76
Log of the likelihood function 74.42 -151.97 61.74 -179.09

Source: Authors’ calculations.



Table 8.3: Summary of regression models, with 14 variables

Log-Lin Lin-Lin Log-Log Lin-Log
Standardized t- p- Standardized  t- p- Standardized t- p- Standardized
Variable name coefficient ratio value  coefficient ratio value  coefficient ratio value  coefficient t-ratio  p-value
EDU 0.70 234 0.019 -0.25 -0.49  0.621 0.29 0.65 0.516 —2.43 -2.79  0.005
EDU? —0.87 —2.84 0.005 0.15 0.30 0.766 —-0.33 —0.71 0.481 2.35 2.65 0.008
OPENF —0.13 —4.25 0.000 —-0.07 -1.25 0.211 —-0.03 —0.88 0.381 —0.01 -0.10  0.922
OPENT —0.02 —2.01 0.044 0.00 0.07  0.944 —-0.03 —2.07 0.038 —-0.02 -0.69  0.491
Urban 0.14 3.76  0.000 0.00 0.05  0.961 0.14 4.82  0.000 0.04 0.55 0.580
STRU —0.31 —9.80 0.000 0.20 1.81 0.071 -0.57 —11.84 0.000 —-0.80 -4.71 0.000
GDP 0.05 2.67 0.008 0.00 —0.04  0.968 0.06 2.64 0.008 0.01 0.21 0.836
Year 0.24 8.27  0.000 0.23 3.47  0.001 0.09 4.21  0.000 0.09 1.84  0.066
DB 0.25 7.87  0.000 0.35 5.17  0.000 0.08 2.65 0.008 0.20 298  0.003
DG 0.20 6.73  0.000 0.23 239  0.017 0.17 3.79 0.000 0.20 1.93  0.053
DS 0.14 3.01  0.003 0.37 5.50  0.000 -0.13 —3.02 0.003 —-0.07 -0.76  0.449
DT 0.07 3.22  0.001 0.11 1.94 0.053 —-0.07 —3.02 0.003 -0.13 -2.47  0.013
HT 0.04 1.48 0.139 0.34 6.61 0.000 0.28 8.83  0.000 0.20 3.03  0.002
D1+EDU 0.46 11.75  0.000 0.41 3.99  0.000 0.24 6.13  0.000 0.01 0.08  0.937
Constant 0.00 —-2.96 0.003 0.00 0.21 0.837 0.00 —0.61 0.544 0.00 3.47  0.001
Same estimated p 0.88 0.67 0.84 0.74
for all cross-sections

BUSE [1973] R? 0.91 0.78 0.88 0.61

BUSE raw moment R? 0.92 0.87 0.92 0.76

Variance of the estimate-o 0.03 0.14 0.03 0.17

Standard error of the estimate-o 0.18 0.37 0.19 0.41

Sum of squared errors (SSE) 9.03 40.68 10.10 48.20

Mean of dependant variable —0.85 0.76 —0.85 0.76

Log of the likelihood function 73.87 -152.13 60.78 —179.84

Source: Authors’ calculations.



Table 8.4: Robustness test

Add POP and CP/ Add POP Add CP/

Standardized Standardized Standardized
Variable name coefficient t-ratio p-value coefficient t-ratio p-value coefficient t-ratio p-value
EDU 0.66 2.31 0.021 0.66 2.31 0.021 0.66 2.33 0.020
EDU? —0.05 —2.81 0.005 —0.05 —2.81 0.005 —-0.05 -2.83 0.005
OPENF —-0.03 —4.31 0.000 —0.03 —4.27 0.000 —-0.03 —4.25 0.000
OPENT 0.00 -1.36 0.173 0.00 —2.08 0.038 0.00 -1.66 0.098
Urban 0.01 3.63 0.000 0.01 3.76 0.000 0.01 3.75 0.000
STRU —0.04 -9.75 0.000 —0.04 -9.74 0.000 —0.04 —9.80 0.000
GDP 0.12 2.59 0.010 0.11 2.57 0.010 0.11 2.50 0.013
Year 0.08 8.37 0.000 0.08 8.34 0.000 0.08 8.27 0.000
DB 1.31 7.96 0.000 1.31 7.91 0.000 1.31 7.85 0.000
DG 1.03 6.56 0.000 1.04 6.56 0.000 1.04 6.72 0.000
DS 0.73 3.14 0.002 0.71 3.09 0.002 0.71 3.00 0.003
DT 0.39 3.38 0.001 0.38 3.30 0.001 0.38 3.20 0.001
HT 0.00 1.48 0.138 0.00 1.48 0.138 0.00 1.48 0.139
D1+EDU 0.12 11.89 0.000 0.12 11.79 0.000 0.12 11.72 0.000
POP 0.00 —0.86 0.389 0.00 -0.76 0.447
CPI —0.05 —0.41 0.685 0.01 0.08 0.940
Constant -3.07 -2.87 0.004 -3.12 -2.93 0.003 -3.17 —2.96 0.003
Same estimated p for all cross-sections 0.88 0.88 0.88
BUSE [1973] R? 0.91 0.91 0.91
BUSE raw moment R> 0.92 0.92 0.92
Variance of the estimate-o 0.03 0.03 0.03
Standard error of the estimate-o 0.18 0.18 0.18
Sum of squared errors (SSE) 9.00 9.01 9.03
Mean of dependant variable -0.85 -0.85 —0.85
Log of the likelihood function 74.16 74.08 73.87

Source: Authors’ calculations.
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logarithm, we solve the estimated model for Y and then proceed to inequality
decomposition using the technique developed by Wan (2004). To briefly ex-
plain, the contribution of the residual represents those made by variables not
included in our model. All remaining inequalities are explainable by variables
included in our regression. See Wan (2004), Wan and Zhou (2005), and Wan
et al. (2007). The decomposition results are tabulated in Tables 8.5 a and b.

Several findings deserve particular discussion. First, location is found to
contribute the most to the inequality (around 30-40 per cent). This is not
surprising as location captures the effects of culture, tradition and even policy
biases. For example, Beijing, Tianjin, Guangdong, and Shanghai are China'’s
traditional and emerging innovation centres. As the national political and
manufacturing centres of the Huabei Area, Beijing, and Tianjin have enjoyed
more higher education institutions, national research institutes, and national
industrial bases. Guangdong rose to a local power house economically due to
the economic reform and open policy in the 1980s. Shanghai has gained ever
more rapid development since Pudong New Area was established in the 1990s.
It is worth mentioning that all these locations belong to east China. The
location variable may also capture other socioeconomic or institutional fac-
tors that are critical to innovation but were not included in our model.

Second, economic structure (share of agricultural GDP) has a significant
impact on inequality. This essentially reflects the impact of different pace of
industrialization on innovation inequality. A positive contribution of this
variable echoes well the significant contribution of the urbanization variable.
Both of these findings support our earlier argument that China’s certified
patent are generated mainly by industrial/service sectors, which are mostly
located in urban areas. Although China is advanced in agricultural research
and technology, most innovations in the agricultural sector are created by
public research institutes in Beijing and those provinces which do not have a
high share of agricultural GDP.

Third, human capital is found to be the third most important factor in
driving the inequality in China’s innovation capability. This finding is con-
sistent with a priori expectation that human resource is an important input of
knowledge production (Audretsch and Feldman 2004). Silicon Valley and the
Boston metropolitan area are typical examples to illustrate the crucial import-
ance of human capital in affecting knowledge-based industries. They are
clustered by computing and biomedical industries which take advantage of
the rich human resources that the regions can supply through prominent
universities and research institutes. Similarly, in China, high-tech firms, re-
gardless of whether they are domestic or multinational, tend to locate in
places such as Beijing, Shanghai, and coastal provinces where there exists a
large skilled labour force.

Fourth, the negative contribution of openness implies that trade and
foreign direct investment (FDI) can help mitigate disparity in innovation.
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Table 8.5a: Result of decomposition, 1995-2000

1995 GEO GE1 CV  Gini 1996 GEO GE1 <CV  Gini
Inequality 045 055 1.44 0.52 Inequality 0.44 0.51 1.31 0.51
contribution (%) contribution (%)
Human capital 28 25 27 29  Human capital 28 26 28 29
Open -9 -8 -10 -3  Open -8 -7 -8 -2
Urban 1 12 17 11 Urban 12 14 20 11
Struc 30 28 34 30 Struc 33 33 41 31
GDP -2 -2 -2 0 GDP -1 -1 -2 0
Location 34 36 46 30 Location 37 42 56 31
High-tech 1 1 1 1 High-tech 1 1 2 1
Subtotal 94 91 113 97  Subtotal 102 107 139 101
Residue 6 9 -13 3 Residue -2 -7 -39 -1
1997 GEO GE1 CV  Gini 1998 GEO GE1 CV  Gini
Inequality 0.43 0.49 1.25 0.51 Inequality 041 046 1.17 0.50
contribution (%) contribution (%)
Human capital 27 25 25 28 Human capital 30 28 29 30
Open -10 -9 -10 —4  Open -10 -9 -10 -4
Urban 11 13 19 11 Urban 12 14 21 11
Struc 33 33 42 31 Struc 33 34 43 31
GDP -1 -1 -2 0 GDP -1 -2 -2 0
Location 36 41 56 31 Location 39 46 62 32
High-tech 1 1 2 1 High-tech 1 2 3 1
Subtotal 97 102 131 98  Subtotal 104 114 147 102
Residue 3 -2 -3 2 Residue -4 14 -47 -2
1999 GEO GE1 CV  Gini 2000 GEO GE1 CV Gini
Inequality 0.41 0.46 1.17 0.50 Inequality 0.38 043 1.12 0.48
contribution (%) contribution (%)
Human capital 30 28 27 30 Human capital 29 26 23 30
Open -10 -10 11 —4  Open -8 -8 -10 -3
Urban 12 14 20 11 Urban 12 14 19 11
Struc 32 33 41 30  Struc 32 32 38 30
GDP -1 -1 -2 0 GDpP -1 -2 -2 0
Location 38 44 57 32 Location 40 46 57 33
High-tech 131 138 70 97 High-tech 4 5 7 3
Subtotal 104 111 136 102 Subtotal 107 113 134 103
Residue —4 =11 -36 —2  Residue -7 =13 -34 -3

Source: Authors’ calculations.

Our regression model indicates that both trade and FDI are negatively associated
with innovation, confirming the crowding out effects frequently discussed in
the literature. Finally, we observe that the contribution of high-tech develop-
ment (per capita revenue from high-tech parks) to innovation disparity in-
creased from 1 per cent in 1995 to 6-10 per cent in 2004. The increase
demonstrates that high-tech parks, initiated by the national government,
have successfully stimulated high-tech industrial development in the respective
regions, leading to higher regional inequality in innovative capability.

It seems pertinent to placing results from the regression and decomposition
analysis in the context of the changing national innovation system (NIS)
in China. More engagement from the business sectors, especially large and
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Table 8.5b: Result of decomposition, 2001-04

2001 GEO GE1 cv Gini 2002 GEO GE1 cv Gini
Inequality 0.46 0.51 1.22 0.52 Inequality 0.54 0.56 1.26 0.56
contribution (%) contribution (%)
Human capital 26 24 24 29  Human capital 21 20 20 27
Open -6 -5 -7 -3 Open -5 -5 -6 -3
Urban 12 13 20 12 Urban 9 10 16 10
Struc 25 26 34 26  Struc 20 22 30 23
GDP -1 -2 -3 0 GDP -1 -2 -3 0
Location 34 40 55 31 Location 28 34 50 28
High-tech 4 5 8 3 High-tech 3 4 6 3
Subtotal 95 101 132 98  Subtotal 74 83 114 89
Residue 5 -1 -32 2 Residue 26 17 14 11
2003 GEO GE1 CV Gini 2004 GEO GE1 CV  Gini
Inequality 0.68 0.73 1.55 0.61 Inequality 0.61 0.61 1.32 0.58
contribution (%) contribution (%)
Human capital 17 16 16 24 Human capital 19 18 19 26
Open -3 -3 -3 —2  Open —4 —4 -5 -2
Urban 7 9 15 9  Urban 8 10 16 9
Struc 16 17 25 20  Struc 17 19 28 20
GDP -1 -1 -2 0 GDP 0 -1 -2 1
Location 24 29 45 27  Location 26 34 53 28
High-tech 4 5 10 4 High-tech 6 8 14 6
Subtotal 65 71 107 83  Subtotal 72 84 123 88
Residue 35 29 -7 17  Residue 28 16 -23 12

Source: Authors’ calculations.

medium sized enterprises, represents the most prominent change of China’s
NIS. As a result, industrial enterprises generated most utility model and design
patents. Though universities and colleges are major owners of invention pa-
tents, the role of industrial enterprises has increased significantly over time
(Fan and Watanabe 2006). In fact, enterprises invested heavily in innovation
activities, reflected by its share of S&T funding and R&D expenditure. While
China’s S&T funding increased to 258 billion yuan in 2001, more than six times
of that in 1991, the contribution of enterprises grew more than ten times,
reaching 56 per cent of the total in 2001. Similarly, large and medium sized
enterprises increased their R&D spending from 14 billion yuan in 1995 to 42
billion yuan in 2001, contributing to 42 per cent of the national R&D expend-
iture (Fan and Watanabe 2006). Furthermore, building innovation capability
has become the first priority of some domestic high-tech companies. A study
on these firms, such as Huawei Technology Corporation, Shenzhen Zhongxin
Technology Corporations, Datang Telecom, and Great Dragon Information
Technology, found that innovation capability and self-developed technologies
have been the key to leading domestic firms catching up with the multi-
national corporations (Fan 2006).

Our research findings are at odds with those of Sun (2000), who found
that R&D and agglomeration are not significant factors for innovations in
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China. This inconsistency can be largely attributed to the inefficiency in China’s
innovation system in the early period examined by Sun. Our results suggest that
China has improved the effectiveness of its R&D activities in the past decade.

8.5 Summary

This study uses several indexes to measure the inequality in innovation cap-
ability in China from 1995 to 2004. It reveals that the east—central-west
inequality has increased over time, whereas the inter-provincial inequality
showed a V-pattern. Major factors driving these inequality trends are location,
industrialization and urbanization, human capital, and openness (foreign
direct investment). The location variable is found to contribute the most to
the innovation inequality. The variable is a collection of regional dummies for
Beijing, Guangdong, Shanghai, and Tianjin, as well as east coastal region and
central region. It captures the effects of culture, tradition, and even policy
biases of regions which can hardly be quantified. Unbalanced development in
high-tech parks is found to play an increasing role in causing innovation
disparity in China. As innovation capability plays a vital role for growth, the
found increasing inequality can seriously affect lagging region’s catching up in
economic development. Accordingly, policymakers in China should focus on
promoting enterprises’ involvement in innovation and nurturing domestic
high-tech companies in the inland provinces. Also, our results appeal for a
more equalized approach in human capital investment.
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9

Widening Gap of Educational
Opportunity? A Study of the
Changing Patterns of Educational
Attainment in China

Min-Dong Paul Lee

9.1 Introduction

Recently, rapidly growing income inequality in China has generated significant
interest as well as alarm among China scholars around the world (Kanbur and
Zhang 1999; Yang 1999; Ravallion and Chen 2004; Meng et al. 2005). A World
Bank study reports that the estimated Gini coefficient of national income
inequality after cost of living adjustment grew from 25.91 in 1981 to 39.45 in
2001 (Ravallion and Chen 2004). However, the interest in income inequality
has not triggered a similar surge of interest in educational inequality. This lack
of interest in educational inequality is rather puzzling given that the positive
relationship between education and earnings is arguably the most well docu-
mented finding in social science (Becker 1964; Blau and Duncan 1967; Sewell
et al. 1969; Deng and Treiman 1997). Without understanding the state of
educational inequality, it would be difficult to predict future patterns of income
inequality or formulate effective policy to curb growing inequality.

Education is indeed one of the most consistent predictors of a person’s future
income (Mincer 1974; Ashenfelter and Rouse 1999), and China is no exception
to this rule. As Nee (1989, 1996) argues, as China continues its transformation
into a market economy, education, or human capital would emerge as more and
more the central mechanism behind social stratification based on income.
Recent empirical studies find clear evidence for the increased earnings returns
to education in a reforming country such as China (Bian and Logan 1996; Zhou
2000; Wu and Xie 2003). The most recent study on the returns to education
estimates that a return of an additional year of schooling of 4 per centin 1988 has
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made a huge jump to 10.2 per cent in 2001. Education has clearly emerged as an
important causal factor shaping income stratification in China.

Understanding educational inequality in China is important not only in
terms of identifying the source of economic and social inequality, but also in
terms of devising a solution to reduce overall inequality. In the tradition of
Horace Mann, education is often perceived to be the ‘great equalizer’ in society
(Cremin 1951). This belief in education as the equalizer has facilitated the
rapid diffusion of public education around the world during the last century
(Meyer et al. 1992). China also adopted this philosophy when the government
passed legislation on compulsory education in 1986, which guaranteed all
school age children the right to receive nine years of schooling. How did the
law affect the distribution of educational attainment? Do Chinese students
today have more or less equal opportunity to education regardless of their
personal and environmental characteristics? If there is educational inequality,
is it increasing or decreasing? The time is ripe for asking and answering these
critical questions.

The aim of this study is twofold. First, the study examines and describes the
current distribution of educational attainment in China from both static and
dynamic perspectives. Second, it tests whether the urban biased policy and
institution, which is purported to be the main source of economic inequality
(Yang 1999), is also the source of educational inequality. It then examines
whether the continuing economic growth and accompanying urban expan-
sion will eventually reduce educational inequality without other policy inter-
ventions. The structure of chapter is as follows. The next section briefly
introduces the history of education in China after the establishment of a
communist government in 1949. Section 9.3 describes the data, measurement,
and methods. Section 9.4 analyses the within cohort inequality (i.e. static
inequality). Section 9.5 explores the between cohort inequality (i.e. dynamic
inequality or changes in inequality over time). Section 9.6 tests the urban bias
hypothesis by decomposing the differences in transition rates and estimating
the proportion that population composition contributes to total inequality.
The last section concludes with summary of results and some theoretical and
policy related implications.

9.2 Historical Background

Education has been an important channel of social mobility in China for over
a thousand years (Wang 1960). Since the founding of the People’s Republic of
China in 1949, however, education has been subject to a series of disruptions
under various political manipulations and state policies (Pepper 1980; Zhou
et al. 1998). First, disruption came immediately after the complete failure of
the ‘great leap forward’ economic policy in the late 1950s. The failed economic
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plan resulted in severe economic contraction which, in turn, ushered in one of
the worst famines in human history. Prolonged starvation sharply raised
mortality rates all over China. By the end of the famine in 1961, it had already
claimed millions of lives. During this period when most rural residents did not
even have enough to eat, education was a luxury they simply could not afford.
The new student enrolment rate for school age children dropped 38 per cent in
1961 and another 5 per cent in 1962. Even 20 per cent of the students who had
already been enrolled in school dropped out. During this period more than
one-third of China’s population was deprived of even basic education.

The second major disruption came during the infamous Cultural Revolution
(1966-76). The main causal force that affected educational attainment during
this period was political rather than economic. Soon after Mao declared the
‘great proletarian cultural revolution’, many secondary and post-secondary
schools were forcibly closed down. Individuals with high education were
often labelled as ‘bourgeoisie’ and became the target of political persecution.
The original intention of the Cultural Revolution was to level the opportunity
structure between rural peasants and workers versus urban intelligentsia and
cadre families. The Revolution probably did achieve its intended effect of more
egalitarian educational attainment between classes (Deng and Treiman 1997),
but the unintended side effect was serious disruption of the entire education
system, and national enrolment which was gradually recovering after the great
famine dropped almost 60 per cent of the 1957 level. The drop in new student
enrolment rate extended also to the primary school.

The effect of these two major disruptions on the educational system is
clearly evident in the relatively high proportion of the population over 6
years of age who have never attended school—these are people who have
had no formal schooling experience during their lifetime. About 10 per cent
of the population aged over 6 years have never attended school and the figure
goes as high as 46.4 per cent in Xizang (Tibet).

Figure 9.1 presents the current state of educational inequality in six large
geographic regions of China.! The interregional variation of educational at-
tainment is clearly visible. The percentage of the population who never
attended school in the western provinces is almost four times higher than
that of the northeastern provinces. In general, the coastal provinces have
much smaller percentage of uneducated people than the inland provinces.
The figure also indicates sharp gender inequality in educational attainment.

! The north region includes the provinces of Beijing, Tianjin, Hebei, Shanxi, and Nei-
menggu. The northeast region includes the provinces of Liaoning, Heilongjiang, and Jilin.
The eastern region includes the provinces of Shanghai, Jiangsu, Zhejiang, Shandong,
Anhui, Fujian, and Jiangxi. The southern region includes the provinces of Henan, Hubei,
Hunan, Guangdong, Guangxi, and Hainan. The western region includes the provinces of
Sichuan, Chongqing, Guizhou, Xizang (Tibet), and Yunnan. The northwest region includes
the provinces of Shaanxi, Gansu, Ningxia, Qinghai, and Xinjiang.
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Figure 9.1: Percentage of the population aged over 6 years who never attended school

Note: Data are based on the fifth national population census in 2000.
Source: SSB (2002).

The proportion of female population who never attended school is more than
twice as large as that of the males. One caveat in interpreting the observed
gender inequality is that the statistics are affected by differences in male-
female population composition due to the longer life expectancy of females.
However, considering that significant gender differences in the population
composition occur mostly after 70 years of age, which accounts for less than
3 per cent of the population, the gender gap in education after age compos-
ition standardization still remains very large.

In order to remedy the high regional disparity in educational attainment,
the Chinese government passed legislation on compulsory education in 1986,
which guaranteed all school age children the right to receive nine years of
schooling. Although the government did not immediately offer nine years of
free education for all, it significantly stepped up the effort to improve educa-
tion in the semi-urban and rural areas in terms of both quantity and quality.
The government’s effort to expand education is clearly evident in the in-
creased annual education budget which grew almost 26 times from 1978 to
1998 (nominal). The share of the educational budget in total government
expenditure also grew from 6.8 per cent in 1978 to 18.8 per cent in 1998.
The increasing willingness to invest in education among individuals and
families is also evident from the fact that a sharp increase in tuition had no
effect on enrolment rates between 1990 and 1998. Tuition continued to
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increase much faster than income—especially at higher educational levels of
schooling—but enrolment in post-secondary educational institutions con-
tinued to skyrocket, doubling in every four years (Studwell and Kroeber 2004).

The increased educational investment resulted in a rapid expansion of
education over the last two decades. Elementary school enrolment rate for
school age children grew from 93.9 per cent in 1980 to 98.9 per cent in 1998,
and the percentage of primary school graduates entering junior high grew
from 75.9 per cent in 1980 to 94.3 per cent in 1998 (Ministry of Education
various). According to almost every measure, China’s overall performance in
improving the educational system is impressive. The question is whether the
expansion of education has been consistent and distributed fairly throughout
China. Interestingly, in spite of the importance of education in the study of
inequality, surprisingly little attention has been paid to the trend and extent of
educational inequality in China. There are a small number of studies on
educational inequality that draw insightful and eclectic pictures of educa-
tional inequality in China. Yet, most of the existing studies examine educa-
tional inequality through a magnifying glass focused on subjects such as the
urban area and political shift (Zhou et al. 1998), ethnicity and education
(Hannum and Xie 1998; Hannum 2002), and labour market and education
(Wu and Xie 2003). There has yet to be a systematic analysis on the trend and
source of educational inequality at the national level.

9.3 Data and Method

The quantitative analysis is based on a nine-year longitudinal province level
data, which is derived from the Educational Statistics Yearbook of China and the
China Statistical Yearbook between 1994 and 2002. Ideal data for examining
educational inequality would be longitudinal individual level data from a
nationally representative sample. However, such data are not yet available in
China. There are, however, cross-sectional household data such as the Chinese
Household Income Project (Khan and Riskin 1998) data or the household
survey data collected by the National Bureau of Statistics (Song et al. 2006).
Because this study aims to investigate the trend of educational inequality over
time, we use the aggregate province? level data and employ what Kanbur and
Zhang call the spatial inequality approach, in other words, the examination of
variations across 31 provinces (Zhang and Kanbur 2003). After the decentral-
ization reform was initiated in 1980, each province in China took a very
different development trajectory. The administration and financing of education

2 The main administrative divisions in the statistical yearbooks include 22 provinces, four
municipalities (province level cities), and five autonomous regions. For simplicity, we use
‘province’ as the generic inclusive term to cover all three types of administrative divisions.
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were also effectively decentralized as of 1985. Since then, provinces have been
independently making the most of the core decisions regarding educational
policies and financing. Moreover, the migration of population between prov-
inces is still quite limited due to the persistence of the household registration
system (hukou). From this perspective, provinces can be conceived to consti-
tute a form of restricted social system which effectively shapes the differential
opportunity structure and aspirations of individuals. Therefore, provinces are
an appropriate unit for examining the pattern of educational inequality in
China. The Educational Statistics Yearbook of China reports detailed data on
student enrolments in each grade at the province level, thus offering the
advantage that the data are not limited to the sample data, but cover the
entire population. Therefore, there are no problems concerning sampling
bias. I augment the enrolment data with other economic and social charac-
teristic data on the provinces from the China Statistical Yearbooks.

The standard method in investigating educational inequality is the sequen-
tial logit model of educational transition developed by Mare (1980, 1981).
Mare suggests that the best method of measuring educational inequality is to
observe student transition in the educational attainment process. At each level
of the process, a student decides whether to continue to the next level or to
drop out. Thus, educational attainment can be measured by a series of prob-
abilities of continuation which represent the probability of a student continu-
ing to a specific level of schooling, given that the preceding level has been
completed. The obvious advantage of dividing the attainment process into
separate grade transitions is that it allows us to analyse the differentials in
schooling at various stages. The model enables the efficient estimation of the
impact of social environment on the variation in the transition process.
Although we do not fully adopt Mare’s statistical model in this chapter, we
apply his measurement method for educational attainment, i.e. the probabil-
ity of a student making the transition to the next level, given that they have
completed the previous level.

It is clear that significant variations in educational inequality exist between
geographic regions and gender among the adult population of China today.
The question we want to examine in detail is whether gender-based and
regional-based inequality has been diminished or increased with the expan-
sion of education since 1978. Educational inequality over time can be meas-
ured in two different ways. The first measure used is the within cohort
variation over time, which primarily provides information on whether chil-
dren from a particular gender group or geographical location are more likely to
stay in school longer than others. From the spatial inequality perspective, the
within cohort inequality measure will tell us whether growing up in a certain
province will impact differently on the child’s likelihood of staying in school
and obtaining higher education than growing up in other provinces.
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The second measure employed is the inter-cohort variation over time. By
focusing on just one schooling transition point over time, we observe the
variations in transition rates between cohorts. The inter-cohort inequality
measure reveals whether children from successive cohorts face more inequal-
ity or less inequality over time.

9.4 Within Cohort Inequality

In spite of the nine-year compulsory education law promulgated over 15 years ago,
the national average of the probability of making the transition from grade 1 to
grade 9 between 1994 and 2002 was less than 75 per cent. The nine-year compul-
sory education programme achieved almost immediate results in some provinces,
but had slow effects in others. Since 1997, the central government exerted greater
pressure on local school authorities to implement the nine-year compulsory
education through the so-called “Two Basics’ (liangji) movement. The probability
of making the transition to ninth grade among the cohort who entered
primary school in 1994 can be calculated using a simple conditional probability
measure:

Number of students among the cohort Coq4
who remained through grade 9 (1)

Pr(T) = Pr(No|N;) =
1D T(No|N1) Number of students in the cohort Co4 entering grade 1

where Pr(T) is the conditional probability of graduating to grade 9 in 2002
given that the person entered grade 1 in 1994, Ny is the number of enrolled
ninth grade students in 2002, and N; is the number of enrolled first grade
students in 1994. Table 9.1 presents the computed within cohort transition
probabilities by provinces and gender. The results show that a high level of
inter-provincial disparity exists in educational attainment, and the transition
probabilities vary significantly, ranging from 0.93 in Zhejiang to 0.20 in
Xizang (Tibet). In other words, if students entered the first grade in 1994 in
Zhejiang, they are almost five times more likely to stay in school through
ninth grade than students from Xizang in the same cohort.

What accounts for such low transition rates in some provinces? The differ-
ence in the number of students between grade 1 and grade 9 is not caused
simply by dropouts. Several other factors, such as death rate, contribute to the
difference, as the following formula shows:

Ny = N; + immigrants — emigrants - number of deaths-dropouts  (2)

However, the mortality rate for this age group is very low, and the difference in
mortality rate between provinces is almost negligible. Therefore, we can assume
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Table 9.1: Transition probability from grade 1 to 9 among the cohort who entered primary
school in 1994, by provinces

Inter-provincial

Total Female Male Gender inequality inequality index,
Provinces (i) Pr(T) Pr(T; 0 Pr(T;m) index, Pr(T; m)=1 Pr(Txizang)=1
Xizang (Tibet) 0.20 0.24 0.17 1.38 1.00
Guizhou 0.46 0.44 0.47 0.94 2.29
Qinghai 0.47 0.49 0.46 1.07 2.37
Hainan 0.49 0.47 0.50 0.95 2.43
Gansu 0.52 0.52 0.53 0.97 2.60
Ningxia 0.52 0.55 0.50 1.1 2.62
Guangxi 0.56 0.57 0.56 1.02 2.82
Yunnan 0.57 0.57 0.57 1.00 2.86
Shaanxi 0.68 0.69 0.67 1.03 3.38
Hubei 0.69 0.66 0.72 0.92 3.44
Xinjiang 0.71 0.74 0.68 1.08 3.54
Neimenggu 0.73 0.75 0.71 1.06 3.63
Jiangxi 0.73 0.69 0.76 0.91 3.64
Jilin 0.75 0.76 0.74 1.03 3.73
Sichuan/Chonggqing 0.75 0.76 0.75 1.01 3.76
Jiangsu 0.78 0.76 0.80 0.95 3.89
Hebei 0.79 0.83 0.76 1.08 3.94
Henan 0.79 0.80 0.78 1.01 3.97
Liaoning 0.80 0.81 0.78 1.04 3.98
Hunan 0.80 0.80 0.79 1.01 3.98
Shanxi 0.81 0.83 0.80 1.04 4.05
Guangdong 0.81 0.80 0.82 0.97 4.07
Heilongjiang 0.83 0.85 0.81 1.04 4.15
Anhui 0.83 0.81 0.85 0.95 4.15
Shandong 0.87 0.86 0.87 0.98 4.33
Tianjin 0.91 0.92 0.90 1.02 4.54
Fujian 0.92 0.90 0.93 0.97 4.59
Zhejiang 0.93 0.93 0.92 1.00 4.63
Beijing 0.96 0.98 0.95 1.04 4.81
Shanghai 0.98 0.99 0.97 1.02 4.89

Source: Ministry of Education (various years).

that proportion of students who have died before completing the transition is
constant over the provinces. What is more difficult to deal with is the contribu-
tion of immigration and emigration between provinces to the inter-provincial
differences in transition probabilities. Recently, there has been a huge number of
migrant manual labourers moving from rural to urban areas. However, the
migration trend until 2002 still lacks long term commitment, and very few of
these labourers settle down for extended stays in the cities (Zhao 1999). Workers
usually leave their families behind on the farms and return home during periods
of unemployment. Moreover, because of the continuing existence of the hukou
system, it was difficult for rural migrant workers to permanently settle in the
urban areas and send their children to local school where they worked. Because
of the high cost of uncertainty (Todaro 1969), at least until 2002, permanent
inter-provincial migration of families with school aged children was not too
common in China. Therefore, we argue that most of the difference in enrolment
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numbers between grade 1 and 9 can be mostly attributed to dropouts. If school
aged children themselves migrate to find work (in the case of some of the older
students), they are then counted as dropouts.

The first surprising outcome revealed by the within cohort probability of
making the transition from grade 1 to 9 among those who entered primary
school in 1994 is that gender inequality has been almost completely elimin-
ated. The gender inequality index, which is calculated using the following
equation, shows that female students in most provinces are even more likely
to stay in school than male students:

Pr(T;, ) — Pr(Ti, m)

Gender inequality index for province i = 1 +
q Y P Pr(Ti, m)

3

where Pr(T;¢) is the probability of female students making the transition in
province i, and Pr(T;, ;) is the probability of male students making the transi-
tion in province i. The gender inequality index is simply a standardized ratio of
the female probability of transition from grade 1 to 9 in province i by setting
the male transition probability in the same province as 1.

In some provinces, the substantial gender inequality presently existing
among the adult population is reversed among students in this particular
cohort. This reversal occurs not only in rich provinces with a high proportion
of well educated people, but also in poor provinces. For example, in Tibet, the
probability of a female student graduating from grade 9 is 38 per cent higher
than for a male student. Overall, it is clear that gender inequality has been
significantly reduced. This result is a surprising reversal of the gender inequal-
ity that persisted throughout the early 1990s, as earlier research points out
(Zhou et al. 1998). The expansion of education has clearly had a favourable
effect on female students. The finding is also supported by a recent study that
used a household survey data (Song et al. 2006).

The reversal of gender inequality may reflect the government’s conscious
effort to decrease educational inequality between genders. Since 1997, the
Chinse government has aggressively pushed for the “Two Basics’ (liangji) move-
ment targeting elimination of illiteracy and universalization of nine-year
compulsory education. The elimination of gender inequality has been an
important element in the movement from the beginning. In order to encour-
age schools to place a greater emphasis on gender equality, the education
ministry has even included gender ratio as a category for evaluating school
performance. I suggest that the virtual elimination of gender inequality in
education reported above partly refects the effects of government initiated
propaganda as well as the policy changes in favour of girls. As Song et al. (2006)
reports, however, gender inequality in education begins to increase after ninth
grade.

171



Lee

Inter-provincial educational inequality, however, still remains very high.
The inter-provincial inequality index, which is calculated according to the
same standardization method as the gender inequality index, shows that a
student attending school in Beijing in the 1994 cohort is 4.89 times more
likely to make the transition to ninth grade than a student in Xizang:

Pr(T;) - Pr(Txizang)
PI(TXizang)

Inter-provincial inequality index for province i =1 +

4

where Pr(T; xizng) is the average transition probability in the province of
Xizang (Tibet) which is used as the comparison province, and Pr(T;) is the
average transition probability in province i which is being compared with
Xizang. What is clear from the figures in the index is that unlike the reduced
gender bias against girls, a huge inter-provincial gap in terms of educational
attainment still remains. Students in the coastal provinces have a much better
probability of making the transition to grade 9 than students in the inland
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Figure 9.2: Average provincial transition probability from grade 1 (1994) to grade
9 (2002)

Source: Ministry of Education (1995-2003).
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provinces. The pattern of coastal-inland inequality is clearly visible from the
GIS projection where light shading indicate high transition probability and
darker shading indicate lower probability (see Figure 9.2).

9.5 Inter-cohort Inequality

In most western societies, the inequality of educational opportunity, as meas-
ured by differences in educational attainment of children from advantaged
and disadvantaged families has declined steadily during industrialization
(Boudon 1974; Brooks-Gunn et al. 1997). In other words, with economic
growth, younger generation of students face less inequality in educational
opportunities regardless of their socioeconomic background. How is the edu-
cational opportunity changing for the successive generations of Chinese stu-
dents? Is the existing inter-provincial inequality increasing or decreasing over
time? In order to measure the inter-cohort variations over the years, we
examine the variations in each cohort’s first major education transition (i.e.
going from elementary school to junior high). Junior highschools in China are
divided into academic and vocational tracks, and the enrolment number used
here for junior highschools is the total of both tracks.

The national average transition probability between grades 6 and 7 has
increased steadily over successive cohorts, as the positive slope of the fitted
least squares line over the mean indicates. The mean transition rate increased
substantially from 89.5 per cent for the 1994-5 cohort to 95.1 per cent for the
2001-2 cohort. What this result confirms is that elementary education has
indeed been expanding over the nine-year period under observation, and that
with each successive generation, a greater proportion of students are graduat-
ing from elementary school to junior high: more and more students are
receiving a basic education in literacy. Not only has there been a general
upward trend of the mean transition probability, but the distribution gap of
the transition probability between provinces has also been narrowing. As the
converging pattern of scatterplot in Figure 9.3 shows, the overall differences in
transition probabilities between provinces are diminishing. The decreasing
divergence of provincial transition rates within each cohort is clear evidence
of China’s diminishing regional inequality for this particular schooling tran-
sition point. The relative ranking of provinces, however, did not change
significantly. In other words, students from Xizang province are still disadvan-
taged compared to those from Zhejiang province, but the degree of disadvan-
tage has been significantly reduced. Overall, evidence indicates that inequality
is clearly in decline.

Judging from the inter-cohort trend at this particular transition point,
China has successfully achieved the primary objective of educational expan-
sion (i.e. greater equality in educational opportunity). The question is
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Figure 9.3: Inter-cohort comparison of transition probability from elementary to junior
highschool, between provinces, 1994-2002
Source: Compiled from Educational Yearbook of China, 1995-2002, Ministry of Education.

whether this trend will continue into upper-year schooling. Are the students
who achieved the junior highschool level equally likely to stay until grade 9
and graduate? To answer this question, we trace the trend for two more years
for the same cohorts who made the transition from elementary school to
junior high. The results are presented in Figure 9.4 below.

Two striking features stand out in comparison to the two sets of inter-cohort
transition probabilities presented in Figures 9.3 and 9.4. Figure 9.4, which plots
the inter-cohort comparison of transition probabilities in upper school years (from
grade 7 to 9), shows a completely opposite pattern to that in Figure 9.3. First of all,
the fitted least squares line over the mean shows a downward trend in the inter-
cohort variations, indicating that the transition probability for the successive
cohorts actually deteriorated slightly (from 90.2 per cent for the 1995-7 cohort
to 89.4 per cent for the 2000-2 cohort). These are the same first six cohorts of
students observed in the previous analysis depicted on Figure 9.3.

Whereas a greater number of younger cohort of students are gradually
making the transition from elementary school to junior high, a smaller num-
ber of students from younger cohorts are staying in school until grade 9.
Although the difference is not huge in percentages, in absolute numbers,
among the cohort of students who entered junior high in 2000, almost
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800,000 more pupils dropped out versus the 1995 cohort. What is even more
surprising is that the dropout rate increased in spite of the sharp increase in the
government’s educational spending and the growing demand for more skilled
and educated workers due to rapid economic expansion. The rational choice
theory in the sociology of education predicts that an individual’s educational
decision is based on their expectation of the related costs and benefits (Breen
and Goldthorpe 1997; Morgan 1998). Therefore, individuals will stay in school
longer when the potential future payoff from an additional year of schooling
becomes greater while the cost of education remains steady or decreases. Yet,
quite interestingly, in China today, we see an opposite trend.

The second striking difference between the two transition patterns is that
the dispersion of transition probability between provinces shows a gradually
diverging pattern over time, indicating that the inter-provincial inequality of
educational attainment at junior high-school level is being aggravated. The
diverging pattern is clearly visible in the scatterplot, where the standard
deviations increase from 0.47 for the 1995-7 cohorts to 0.52 for the 2000-2
cohorts (see Figure 9.4). In fact, the rise in the national dropout rate in
successive cohorts is mostly due to the increasing dropout rates in provinces
where the transition rate had already been comparatively low. Students in
provinces with already high transition rates are continuing to stay in school,
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while successive cohorts in the already disadvantaged provinces are dropping
out in greater numbers.

The patterns presented in Figures 9.3 and 9.4 indicate that while educational
inequality is decreasing during the earlier years of school, it is increasing in the
later years. Evidence from the analysis indicates that the situation is becoming
worse. This implies that even though China is moving towards greater equality
in terms of basic literacy, inequality is increasing with regard to more advanced
technical skills and knowledge. Technical skills and expertise in certain fields
often necessitate longer training than nine years of schooling, and those
dropping out before ninth grade will not do well in the modern labour market.
If markets continue to expand and employers place greater emphasis on the
skill and knowledge that require higher education, as Nee (1989) predicts, then
income inequality will continue to increase in China.

9.6 Decomposition

A theoretical as well as a policy related issue that arises from this analysis is the
source of the existing inequality and whether it is something that policy-
makers should be concerned about. The primary candidate for the source of
educational inequality is the urban bias evident in the government’s policies
and institutional investment. Previous studies find that students living in large
cities have a significant advantage over those in small cities or rural areas with
regard to the odds of obtaining higher education (Knight and Li 1996; Zhou
et al. 1998; Kanbur and Zhang 1999; Zhang and Kanbur 2003). The main locus
of income inequality is also argued to be between urban and rural areas (Yang
1999). Looking at the transition probability between grade 7 and 9 for the
period 2000-2, there is clear urban-rural difference: the average national
transition probability for urban students was 0.95, whereas it was 0.77 for
rural students. Consequently, the inference that emerges from this is that
the different ratio of urban and rural population composition should explain
a big portion of the spatial educational differential.

A central empirical question needs to be addressed for theoretically confirm-
ing the urban bias hypothesis for spatial inequality: how much of the inter-
provincial difference in transition probability among provinces is attributable
to variations in their urban-rural population composition? The within prov-
ince difference in enrolment rate between two points in time (AE;) can be
separated into three sectoral components that represent differences in urban,
semi-urban (xiang/zhen), and rural areas:

>

E;i
N 4 N — N

1 1

A AEy AEx AEg .
+ +zi: N i=L...,N) ©®)

176



Educational Inequality

where N represents the number of provinces and AE; denotes the difference in
enrolment rate in province i during the period under observation. The sectoral
subscripts U, X, and R denote urban, semi-urban (xiang/zhen), and rural areas,
respectively. Each province has a very different population composition be-
tween urban and rural areas. For example, in Beijing which is essentially an
extended city with some annexed rural counties, over 44 per cent of students
live in urban areas where the educational system is usually better. On the other
hand, in the neighbouring province of Hebei, only 10 per cent of the students
live in urban areas. The urban-rural difference hypothesis assumes that each
component contributes unequal weights to the total difference. In order to
isolate the different contribution of the population composition to the inter-
provincial totals in educational attainment, we use a standard demographic
technique of decomposing the differences in rate (Kitagawa 1955; Kim and
Strobino 1984; Preston et al. 2001). Let the original difference between two
provinces be defined as A:

A=Tyi=Tp=3 C! D} =3 C}-Df ©)

1

where T, denotes the transition probability of province A and Ty the transi-
tion probability of province B. C# is the proportion of population in sector i in
province A, and D{ is the sector specific transition probability in sector i in
province A, and vice versa. Using simple algebraic methods, we can recombine
the terms on the right-hand side of equation (6) and produce:

B
A= Z(CA chy. [DA“)%Z(DA DF). {ﬂ} (7)

The first part of equation (7) is the contribution of the sectoral population
composition difference to the total A and the second part of the equation (7) is
the contribution of the rate schedule differences to A. Due to space limitations,
only a few sample results are presented in Table 9.2. For this decomposition
analysis, we use the transition probability from grade 1 to 4 among the cohort
who entered grade 1 in 1994. This particular transition period is used because
this is the age when the student population is more or less stable. For older
pupils (especially from grade 6 or 7), there is substantial inter-sectoral move-
ment because many rural areas do not have schools for older students. How-
ever, most children in grade 4 or lower still attend the local school.

The first set of provinces to be compared is Xizang (Tibet) and Zhejiang.
Xizang has the lowest average transition probability between grade 1 and 4 at
0.56, and Zhejiang has the highest among all the provinces at 0.99 (excluding
the three province level municipalities). Is the difference in rates mainly attrib-
uted to differences in the urban-rural population composition? As the popu-
lation composition data in Table 9.2 indicate, the two provinces have
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Table 9.2: Decomposition results and population compositions in the sampled provinces

Xizang  Zhejiang Xizang Xinjiang
Provincial transition rate 0.56 0.99 0.56 0.83
Urban population composition, % 52 13.4 52 11.6
Xiang/Zhen population composition, % 10.4 62.8 10.4 9.9
Rural population composition, % 84.4 23.8 84.4 78.5
Contribution of population composition, % 36.4 6.8
Contribution of other inter-provincial differences, % 63.6 93.2

Hunan Guizhou Sichuan/CQ Gansu

Provincial transition rate 0.98 0.73 0.98 0.71
Urban population composition, % 9.2 4.6 6.7 7.3
Xiang/Zhen population composition, % 13.9 7.2 26.6 7.0
Rural population composition, % 76.9 88.2 66.6 85.6
Contribution of population composition, % 28.2 1.4
Contribution of other inter-provincial differences, % 71.8 98.6

Source: Ministry of Education (various years).

significantly diverging urban-rural population composition: in Xizang nearly
85 per cent of the students live in rural communities whereas the correspond-
ing figure for Zhejiang is only 24 per cent. The difference in population com-
position does indeed account for over 36 per cent of the variance. However, the
remaining 64 per cent constitutes a difference in rates that cannot be explained
by the different population composition. In other words, even if the popula-
tion composition between Xizang and Zhejiang were identical, the differential
in transition rate between the two would still be 0.27, implying that 27 per cent
more students in Xizang will not make the transition from grade 1 to 4.

The population composition controlled difference in rates is much more
pronounced if we compare Xizang with Xinjiang. The two are neighbouring
provinces in northwestern China with similar urban-rural population struc-
ture. However, the average provincial transition probability between grade 1
and 4 shows a large gap. When the same decomposition technique is applied
to these two provinces, the variance in population composition accounts for
only 7 per cent of the total difference in rates; 93 per cent of the difference in
rates comes from other factors. I also compare two sets of neighbouring
provinces with shared borders: Hunan and Guizhou, and Sichuan (including
Chongqing) and Gansu. There were, however, marked differences in their
respective transition rates between grade 1 and 4. Again, population compos-
ition contributes a rather small amount to the overall inter-provincial differ-
ences in transition probabilities.

The cases above were chosen to illustrate the point that, contrary to the urban
bias hypothesis, the inter-provincial difference does not primarily originate
from differences in the population or geographical composition. Although the
urban-rural divide indeed plays a significant role in aggravating educational
inequality (Knight and Li 1996), the source of inequality is much more complex
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and systemic. Students in the rural areas of Zhejing or Jiangsu have a much
better chance of making the transition from grade 1 to 4 than students in rural
Xizang or Guizhou. Part of the reason is related to the differences in income and
living standard between the rural areas in coastal and inland provinces. Even
rural areas tend to be much more affluent and developed in coastal provinces
than in inland provinces. The current analysis does not fully account for the
heterogeneity in living standards between rural areas. Nonetheless, the result
does paint a rather complex picture of educational inequality in China. There
are other, yet unidentified, structural barriers that discourage students in inland
provinces from staying in school, and economic expansion of inland provinces
will not automatically solve the problem.

9.7 Conclusion

This study attempts to achieve two objectives: (1) to examine and present an
accurate picture of the current distribution of education attainment in China
from both static and dynamic perspectives; and (2) to test the urban bias
hypothesis. On the one hand, there is clear evidence of the rapid expansion
of education, and younger students all over China are benefiting from the
expansion. One of the most notable achievements is the virtual elimination of
gender bias against girls in educational attainment. On the other hand, how-
ever, inter-provincial inequality of educational attainment still remains large,
and has even grown worse among upper grade students. Students from inland
provinces continue to face considerable structural inequality in educational
opportunity, and this becomes more pronounced in the upper grades.

The decomposition analysis shows that this inter-provincial inequality does
not originate from differences in urban-rural population composition, as can
be inferred from earlier research on income inequality. The source is much more
complex. From a policymaker’s perspective, this is a worrisome outcome. One
hypothesis on the trend of educational inequality implies that it follows
the famous Kuznets inverted-U-shaped curve. As the economy expands and
the overall level of schooling increases, educational inequality initially increases
but diminishes after a certain threshold (Ram 1990). However, the results from
this study suggest that economic expansion, as represented by the size of urban
population, is unlikely to automatically reduce educational inequality—a much
more sophisticated and province specific measure is needed.

The natural next step in research is to identify the causal influences on
differential transition probabilities among provinces using multivariate
methods. Several scholars have indirectly suggested potential causal variables.
Zhang and Kanbur (2003) suggest that the fiscal decentralization of educational
funding resulted in unbalanced educational investments among the provinces,
and aggravated inter-provincial inequality. Hannum'’s study (2002) suggests
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that the proportion of minorities in each province would affect inter-provincial
differences. Nee’s theory of transition economy (1989, 1996) suggests that the
different level of marketization in each province will affect the importance of
educational credential, which in turn produces variations in educational attain-
ment between provinces. The existing inequality in university entrance quotas
between provinces may also affect student aspirations for pursuance of further
education. The current system requires students from interior provinces to
obtain much higher national exam scores to enter top universities than students
from large coastal cities. Moreover, the probability of entering university is
much lower for students in interior provinces compared to their counterparts
in large coastal cities due to structural limitations created educational policies.
Therefore, the incentive to remain in school is much lower of students in inland
provinces. The next research project extending on this study will involve multi-
variate analyses of these various causal factors that are purported to affect inter-
provincial differences in educational attainment.

Another research direction highlighted by this study is the relationship
between the present educational inequality and future earnings inequality.
Classical economic theory postulates that the expansion of education will
negatively affect inequality through the increased supply of skilled workforce
which in turn reduces the educational premium (Knight and Sabot 1983;
Gottschalk and Smeeding 1997). But the expansion of education in China
had no impact on earnings inequality, and even in some cases aggravated
inequality (Hannum and Xie 1998). This study shows that educational expan-
sion in China did not have the well known equalizing effect because expan-
sion was highly uneven and opportunities unequally distributed. Such an
uneven educational development has strong implications for China’s future
socioeconomic inequality. Education has repeatedly been proven to be the
most consistent and significant predictor of future earnings for individuals
(Becker 1964; Blau and Duncan 1967; Sewell et al. 1969; Mincer 1974; Pola-
check and Siebert 1993; Ashenfelter and Rouse 1999). Therefore, assuming
that reform polices for greater marketization and privatization will continue in
China, the growing inter-provincial educational inequality at the upper level
of schooling will fuel greater earnings inequality between provinces (Nee
1996, 2004; Nee and Matthews 1996, Wu and Xie 2003). This hypothesis is
waiting to be tested with a more adequate dataset.

There are largely two types of policy interventions to address the problem of
inequality. The first approach directly targets the outcome through stratified
collection and redistribution of resources by central authority (Jencks et al.
1972; Moller et al. 2003). The second approach focuses on the equalization of
opportunity by removing structural barriers to social mobility. Being an im-
portant predictor of social status and economic well-being, education is often
linked to the opportunity for social mobility. Equal opportunity in education will
not eliminate inequality in outcome (Coleman 1990), but unequal opportunity
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in education will most likely solidify, if not increase, social and economic
inequality. China has experimented with direct redistribution to an extreme
degree but without success, and is now moving away from the redistribution
system in favour of market economy that places greater emphasis on market
mechanisms and individual freedom in the redistribution of resources. It is
unlikely that the Chinese government will go back to equal outcome for all.
Therefore, an important question is how to implement policy to reduce in-
equality without reversing the direction of reform? We hope this study is an
important initial step toward finding an answer to this essential question.
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Poverty Accounting by Factor
Components: With an Empirical
lllustration Using Rural Chinese Data*

Guanghua Wan

10.1 Introduction

Culminating in the Millennium Declaration, poverty reduction has been the
most important and overarching goal of development for a decade or so.
Despite controversies over the roles of growth versus redistribution (Dollar
and Kraay 2002), one cannot refute the use of redistribution' as a powerful
weapon in the fight against poverty when the size of the economic pie is given.
On the other hand, growth is bound to benefit the poor even if it does not
induce more inequality. At any particular point of time, the size of the pie or
resource base is pre-determined. Under this static circumstance, redistribution
is the only option for reducing poverty. Over time, however, growth may
occur, leading to the expansion in the size of the resource base or the pie.
Under this dynamic circumstance, the nature of growth has intrinsic bearings
on the poverty profile. An equitable growth process or a fair distribution of
extra resources or welfares generated by growth is needed to ensure that
poverty does not rise over time. To reduce poverty requires progressive redis-
tribution of the initial and/or expanded pie or resources.

Thus, the fundamental issue is not so much about ‘if growth or redistribution
helps reduce poverty’, of more significance and urgency is to address ‘what factor
growth and redistribution for poverty reduction?’ Since economic outputs are
produced by factor inputs and output distributions are essentially driven by

* The author acknowledges useful comments from Tony Shorrocks, Erik Thorbecke, Nanak
Kakwani, James Foster, and colleagues at UNU-WIDER.

! In this chapter, redistribution is not only referred to transfer or reallocation of outputs
from, but also re-allocation of inputs into, economic activities.
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factor distributions, it would be particularly interesting and indeed important to
ascertain by how much poverty would increase or decrease when these funda-
mental inputs or determinants of outputs are redistributed and/or their quan-
tities alter. This can produce valuable insights regarding which factor growth
and/or redistribution is more important in affecting poverty or its changes.

Clearly, what is needed is a prescriptive rather than descriptive approach to
poverty decomposition. While valuable, the descriptive approach which has
so far prevailed in the literature largely focuses on the symptoms of poverty
such as measuring overall poverty and decomposing it by sector, location, or
population subgroups. The prescriptive decomposition, as will be proposed in
this chapter, directly identifies and quantifies the causes or sources of poverty.
To better comprehend the prescriptive approach requires a change of percep-
tion on growth vs. redistribution effects from being output-based to being
input-based. From the output-based perspective, the concepts of ‘growth’
and ‘redistribution’ are in terms of outputs of economic activities, such as
GDP, income, and consumption. In contrast, from the input-based perspec-
tive, growth and redistribution are in terms of factor inputs or determinants
of economic outputs. Under the conventional output-based perspective, re-
search findings and policy recommendations are confined to either ‘more
output growth’ or ‘progressive output redistribution’. This perception seems
somehow restrictive, rendering the findings too general or too broad for
policymakers who, in all likelihood, would ask: what factors to ‘grow’ or
redistribute—capital, education, infrastructure, or other factor inputs?

To answer this kind of vital and pragmatic questions appeals for poverty
decomposition by factor components—attributing poverty and poverty changes
to fundamental determinants of economic activities. Two such decompositions
will be developed in this chapter, respectively corresponding to the static and
dynamic cases discussed at the onset of this chapter. In the static case, account-
ing for the level of poverty (or simply level accounting/decomposition) can
help reveal the compositions of a given poverty, which provides information
on the consequences of factor redistributions on poverty. In the dynamic case,
accounting for the change in poverty (or simply difference accounting/decom-
position) can help discover sources of increased or decreased poverty, which
yields information on the impacts of growths and distributions of various fun-
damental determinants on poverty dynamics. Both forms of accounting offer
useful ingredients for the formulation and execution of development policies
and strategies. In fact, they are complementary to each other given that the
current level of poverty may affect subsequent growth and that policymakers
are confronted with both the level of and the changes in poverty. As long as
redistribution remains a policy option, the level decomposition is relevant. It
is interesting to note the parallel literature on inequality accounting where
attention has been mostly focused on the level decomposition.
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Poverty decomposition by factor components appears to be absent in the
current literature. A related contribution is that by Datt and Ravallion (1992),
who popularized the growth vs. redistribution decomposition of a poverty
change. This useful contribution falls within the output-based perception;
the critical link of poverty with its fundamental determinants was not con-
sidered. As mentioned earlier, insofar as income or expenditure (or any other
output variable of human well being)? is a function of more fundamental
variables, it is possible and indeed important to establish such a link, which
will enable identification of the growth and redistribution effects of these
individual factors on poverty.

This chapter is written with two major objectives in mind. First, we develop
two poverty accounting frameworks. The level decomposition is presented in
section 10.2 while changes of poverty or the dynamic decomposition is con-
sidered in section 10.3. Second, we illustrate the applicability of these decom-
position techniques in section 10.4, where we decompose poverty levels and a
poverty change in rural China. Section 10.5 concludes the chapter.

10.2 Accounting for the Level of Poverty?

It has been rigorously established that for a given poverty line z, the level of
poverty P(Y; z), measured in terms of income or expenditure Y, is completely
determined by the distribution of Y. The distribution of Y can be characterized
by its mean and its Lorenz curve. Assuming, for ease of exposition, there are
two or two groups of fundamental variables used for producing Y, say X; and
Xj, such that Y = f(X;, X;), then the poverty level P(Y; z) can be equivalently
expressed as P(X;, Xj; z).

When all factors are distributed evenly among all N agents or recipients (i.e.
Xi = p; and X; = ), Yis identical for everyone and inequality in Y disappears.
As a consequence, all recipients receive uy = f(u;, n;) Wwhere p denotes mean or
expected values appropriately indexed. The corresponding poverty P(uy; z),* if
any remaining at all, is then entirely attributable to the shortage of resource
endowments. Consequently, we can define Pr(Y; z) = P(uy; z) as the endow-
ment component of poverty, any reduction of which cannot be achieved by
redistribution but only by increasing resources. Since Pr(Y; z) represents pov-
erty with completely even distributions of all resources and P(Y; z) represents
poverty with existing (most likely uneven) distributions of the same resources,

2 Income or expenditure will be used as the target variable in this chapter, but use of other
measures of human well being does not change the thrust of the study.

* In a different context, the level of poverty can be decomposed into chronic and transitory
components. See Thorbecke (2004). Poverty can also be decomposed by sectors or population
subgroups. Both decompositions are essentially descriptive in nature rather than prescriptive.

4 1y is a scalar but will be treated as a vector whenever necessary and appropriate. Such an
abuse of notation does not seem to cause confusion.
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the difference P(Y; z) — Pr(Y; z) naturally represents contributions due to re-
source redistributions. Therefore, we can define Pr(Y;z) = P(Y;z) — Pg(Y; z) as
the redistribution or inequality component of poverty. Such a definition is
consistent with the ‘before and after’ principle of Cancian and Reed (1998). It
is also used by Shorrocks (1980, 1982, 1984) for developing the classic frame-
works of inequality decomposition by factor components or population sub-
groups. Pr(Y; z) measures how much poverty could be reduced if all factors were
evenly distributed. In other words, it measures that part of poverty caused by
unequal distribution of resources.

Following the above discussions, the observed poverty level can be ex-
pressed as:

P(Y; z) = Pp(Y; 2) + Pr(Y; 2) 1)

When redistributions of Xs are sufficient for eliminating poverty,
Pg(Y;z) = P(uy; z) = 0 and P(Y;z) = Pr(Y;z). This corroborates the scenario
that there are sufficient resources; but poverty exists merely due to unequal
distribution of these resources or production factors.

Equation (1) might be useful, but it is not very interesting. In particular,
when the headcount ratio is used, Pg(Y; z) = P(uy; z) can only take two values:
0 per cent if uy > z or 100 per cent otherwise. What is more challenging and
useful is to further decompose Pr(Y;z) and Pr(Y;z) into finer components
associated with individual determinants of Y. That is, to work out:

Pr(Y; z) = Pr(Xi) + Pr(X)) (2)
Pe(Y; z) = Pe(X;) + Pe(X;) 3

where subscript R indexes a redistribution component and E an endowment
component.®

By definition, Pr(X;) represents poverty that is caused by unequal distribu-
tion of X;. To obtain its value, the so-called before-after principle can be used.
This principle is widely used in different contexts by others, in addition to
Shorrocks (1980, 1982, 1984) and Cancian and Reed (1998). Here, it involves
constructing counterfactuals with and without the equal distribution of X;
and then measuring the corresponding poverty levels. The difference between
these two levels is defined as the marginal contribution of X; to the redistri-
bution component of poverty, denoted by MCr(X;):

MCr(X;) = P(Xi, X)) — P(w;, X)) 4)

5 To simplify notations but also maintain consistency, z will be dropped hereafter from
expressions where input variables rather than Y are used as arguments of a poverty measure.
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Similarly:
MCRr(Xj) = P(X;, X)) — P(Xi, 1)) ()

These marginal contributions are termed first round effects because the be-
fore-after principle can also be used to obtain:

MCr(Xi) = P(Xi, 1) — Pls, 1) ©)
MCr(X)) = P, X)) — P, 1)) )

Faced with multiple estimates of the same marginal contribution, an average
can be obtained and defined as the contribution of factor X to the distribu-
tional component of poverty:

Pr(Xi) = 0.5{[P(Xi, X)) — P(ui, X1 + [P(Xi, p) — P(uiy )1} ®)
Pr(Xj) = 0.5{[P(Xi, Xj) — P(Xi, pp)] + [P(i, Xj) — Py )]} €

Is the above an arbitrary or ad hoc procedure? No, according to the Shapley
value founded on the cooperative game theory (Shapley 1953; Moulin 1988;
Shorrocks 1999; Sastre and Trannoy 2002). The Shapley value also ensures the
validity of (2) and (3) when the poverty components are obtained according to
(4)-9).

Figure 10.1 illustrates the Shapley procedure when there are three input
variables X1-X3. In the Figure, crossed Xs denote mean values of Xs, P(Y)
represents poverty levels for a given poverty line when Y are obtained by
substituting Xs or crossed Xs into the underlying function Y = f(X1 — X3).
The symbols C1-C3 represent marginal contributions of Xs, calculated as the
difference in poverty between the relevant two boxes. It is noted that the same
procedure will be used in decomposing the overall endowment component
and also for constructing the framework of poverty difference accounting in
section 10.3. Readers are referred to Shorrocks (1999) for technical details,
including various proofs.

The key feature of the Shapley procedure lies in the replacement of argu-
ments in the relevant function, for example replacing Xs by their mean values.
In the first round (corresponding to the first layer of Figure 10.1), one argu-
ment is replaced at a time. In the second round (second layer of Figure 10.1),
two arguments are replaced at a time. This continues until the Kth round
where all arguments are replaced at once. At each round, all possible combin-
ations of replacement must be exhausted and estimates for the same marginal
contribution are averaged to obtain an expected contribution. The expected
contributions from different rounds are then averaged again to produce the
final contribution.
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Figure 10.1: Shapley decomposition of poverty

It is possible that redistribution of one factor, say X, is sufficient to wipe out
poverty. In this case, two scenarios must be considered. In the first scenario, all
factor redistributions except that of X contribute nothing to poverty reduction.
Consequently, the Shapley procedure assigns 100 per cent contributions to X,
zero to other factors, say X. In the second scenario where redistributions of X
contribute g per cent to poverty reduction, it is conceivable that policymakers
may choose to redistribute these factors. Consequently, the marginal contribu-
tion of factor X equals to 100 minus g. Thus, the averaged percentage con-
tribution of factor X is 0.5(100 + 100 — q) = 100 — 0.5¢.

We now turn to the decomposition of the endowment component. Recall
that when redistributions are sufficient for poverty elimination, this compon-
ent is zero. In this case, its decomposition is not needed. Only when redis-
tributions of all factors fail to completely eliminate poverty, such
decompositions are useful in the sense that it will provide information on
the relative importance of additional resources for poverty eradication. Refer-
ring to Figure 10.2, after accounting for the redistribution component, every
agent is now operating at the same point in the production space, say C, where
average Xs are used to produce uy. Using Y* to denote the indifference curve or
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isoquant given by Y*= f(X;, X;) = z, the distance from C to the line Y* indi-
cates poverty severity after redistributing Xs. This distance signifies the short-
fall of resources Xs needed for reaching the poverty line.

To eliminate poverty, point C must be moved onto or beyond Y*. Since any
point beyond Y* is the same as those on Y* as far as poverty elimination is
concerned and the ultimate objective is poverty elimination with limited and
costly resources, the optimal action is to simply move to a point on Y*, say C*.
Consequently, the difference in poverty between points C and C* can be
defined as the endowment component of poverty. It must be kept in mind
that no inequality is to be reintroduced when constructing the framework for
decomposing the endowment component. That is, every agent must be as-
sumed to possess equal amounts of resources at both C and C*.

Once point C* is located, decomposing the endowment component can
proceed as follows. From C* to B, no change occurs to Xj, thus the difference
in poverty between C* and B is due to shortfall in X;. We can define this
difference as the marginal contribution of X; to the endowment component.
The same marginal contribution can be obtained for the movement from B* to
C. Similarly, X; remains unchanged from C to B, thus the difference in poverty
between B and C can be defined as the marginal contribution of Xj, so is the
difference in poverty between C* and B*. Based on the Shapley value, averages
can be computed and defined as the final estimates of factor contributions to
the overall endowment component. Since for any X it is always valid to write
X*= uy +AX, where X* denote inputs at point C*. The Shapley procedure
described earlier can be applied here by replacing X*s by the mean values of
Xs or uy (point C in Figure 10.2).

How to identify C* or X* then? By theory of production, the optimal strategy is
to move along the expansion paths of the function Y = f(X;, X;). Once the

Figure 10.2: Decomposing the endowment component of poverty
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function is estimated, it is straightforward to solve for X* or AX. This, in general,
requires information on factor prices of Xs, which may not be available in many
cases, especially when human capital variables are involved. Fortunately, the
popular Cobb-Douglas, CES, and homogenous translog functions, commonly
used in production modelling, are homothetic. Under homotheticity, all expan-
sion paths coincide and can be represented graphically as a straight line from the
origin of the production space, implying proportionate usage of factor inputs. In
this case, X*=r uy for all Xsand Y*= f(ruy) = z, which can be solved for the only
unknown scalar . In the human capital literature, the semilog form or Mincerian
function is most popular. This function is not homothetic. Under this circum-
stance, decomposing the total endowment effect into factor components does
not seem possible unless factor prices for experience and education are known. In
this case, one may rely on homotheticity as a reasonable assumption or approxi-
mation. It is noted that being unable to breakdown the overall endowment
component does not affect the usefulness of other decomposition results.
Measurement of these endowment effects is informative not only because
it allows ranking of various resources for poverty elimination. More importantly,
it can shed light on the likely time horizon for poverty reduction. For example,
if education is found to dominate the endowment component, a short-run
solution may not be hoped for. On the other hand, if physical capital is domin-
ating, aid and borrowings may suffice for significant reduction in poverty.

10.3 Accounting for Poverty Difference®

Accounting for poverty changes typically follows Datt and Ravallion (1992)
which is similar to Jain and Tendulkar (1990) and Kakwani and Subbarao
(1990). Apart from the perception issue discussed in the introduction section
of this chapter, the Datt-Ravallion framework comes with a residual term
which may obscure main findings from numerical analyses. Kolenikov and
Shorrocks (2005) introduce the Shapley value approach, leading to the disap-
pearance of the residual term. The latter, however, still maintains the output-
based perception.

Let AP denote a poverty change and assuming both Yand z are measured in
real terms (changes in the poverty line can also be accommodated), a change
in poverty from time O to time T can be written as:

AP = P(Yr; z) — P(Yo; 2) (10)

By definition, the growth component is the change in poverty due to a change
in the mean of Y while holding its dispersion (characterized by the Lorenz

6 A parallel literature on decomposing inequality changes exists, see, for example, Moo-
kherjee and Shorrocks (1982); Wan (1997, 2001); and Fields and Yoo (2000).
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curve) constant. Meanwhile, the inequality or redistribution component is the
change in poverty due to a change in the dispersion of Y while holding its
mean constant. Using Y(L,u) to represent a hypothetical distribution with
Lorenz curve L and mean u, and denoting the corresponding poverty by
P(L, n), AP can be expressed as:

P(Yr;2) = P(Yo; 2) = P(Y7; 2) — P(L, ) + P(L, n) — P(Yo; 2) (11)

Two ways exist for the construction of the hypothetical distribution Y(L, w).
Using the base period as the reference point, we can replace P(L, u) by P(Lo, wr)
which represents the poverty level when Y possesses the same dispersion as Yy
but has the mean of Y; or u;. Consequently, equation (11) becomes:

P(Yr; 2) = P(Yo; 2) = [P(Yr; 2) — P(Lo, pp)] + [P(Lo; ) — P(Yo; 2)]
= [inequality component] + [growth component]

(12)

If the terminal period is used as the reference point, we can replace
P(L, w) by P(Lt; up) in (11) to produce:

P(Yr;z) — P(Yo; 2) = [P(Y1; 2) — P(L7; o)) + [P(L7; o) — P(Yo; 2)]
= [growth component] + [inequality component]

(13)

where P(Lt;ug) is defined analogously as P(Lo,ur). Adding up (12) and (13) and
rearranging yield:

AP = 0.5{[P(YT; 2) — P(Lo, pr)] + [P(L7; o) — P(Yo; 2)]}

14
0[P y) — P(Yoi D) + P(Vri2) — PUrs o)) )

The above is equivalent to using both periods as the reference point and
taking the average. This is acceptable since using either period as the reference
point is equally arbitrary or equally justified. In fact, equation (14) is identical
to what Shorrocks (1999) derived using Shapley value. Thus, we can decom-
pose poverty difference into a growth component G and an inequality com-
ponent I without any residuals or parametric estimations:

G = 0.5{[P(Lo; py) — P(Yo; 2)] + [P(Yr; 2) — P(LT; po)l} (15)

I'=0.5{[P(Yr;2) = P(Lo, pr)] + [P(L7; o) — P(Yo; 2)]} (16)

How to obtain the hypothetical distributions P(L7;ug) and P(Lo; ur)? To
leave the dispersion of a variable or Lorenz curve intact but with a new
mean, one can simply scale the variable. That is, we can simply obtain

Y(Lt, o) = Yrio/mr and Y(Lo; ur) = Your/mo-
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The above decomposition, while useful, does not provide sufficiently in-
sightful details. It is more interesting to breakdown the overall growth and
inequality components into those associated with individual factors. This is
fairly straightforward for given Y; = f(Xy, Xyj)(t = 0, T) and changes in Xs. Let
i = i/ My and my; = g/ ug;; both are scalars for scaling the X; variable (the rele-
vant notations corresponding to X; can be defined in the same way). Then, a two-
stage decomposition procedure can be established. In the first stage, the change
from P(Yo; z) = P(Lo, Uo) = P(Xoi, Xoj) to P(Yr; z) = P(Lt, ur) = P(X13, X77) can
be decomposed into the inequality and growth components I and G using (15)
and (16). The equivalence between (15) and (16) and those derivable using the
Shapley value is demonstrated by Figure 10.3, where MC; and MCg denote mar-
ginal contributions to the overall inequality or growth components, respectively.

In the second stage, each of the marginal contributions can be attributed to
individual Xs by the Shapley value. For example, the first round marginal
contribution to poverty due to growth, corresponding to the path from
P(Xoi, Xoj) to P(m;Xoi, mjX;), can be decomposed, as shown in Figure 10.4.

P(Xo;, Xop)

First round MCg / \ { First round MC,

P(m; Xy, m;X Q/-) P(riXry X T./')

P(X7;, X75)

Second round MC; Second round MCg

Figure 10.3: Decomposing poverty changes

P(Xo Xop)

.

P(m;Xy; Xo,') P(Xy; ”7/X0,')

o~

P(mXo;, m;iX;)

Figure 10.4: Decomposing a marginal contribution
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The marginal contributions attributable to X; and X; are then given by:

MCq(X;) = 0.5{[P(Xoi, Xoj) — P(m;iXoi, Xoj)] + [P(Xoi, miXoj) — P(m;Xoi, miXoj)l}
MCg(X;) = 0.5{[P(Xoi, Xoj) — P(Xoi, mjXoj)] + [P(miXoi, Xoj) — P(miXoi, m;Xo;)]}

Other marginal contributions shown in Figure 10.3 can be decomposed
in a similar way. As usual, averages must be computed within each level and then
across levels. Once again, the Shapley value willensure G = G; + Gj and I = I; + J;
where I and G denote the inequality and growth effects attributable to the factors
indicated by the relevant subscripts. Note that this decomposition procedure
yields components of P(Xo;, Xoj) — P(Xti, X1j), which is positive as long as poverty
decreases over time.

10.4 An Empirical lllustration: The Case of Rural China

Until recently, poverty had been basically a rural phenomenon in China.
Success in poverty eradication since late 1980s is being hailed as an outstand-
ing achievement of the Chinese government. However, despite continued
efforts, reduction in poverty has slowed down considerably in the new mil-
lennium. And urban poverty has emerged after significant reforms in the labor
market and urban sector. Nevertheless, a large majority of China’s poor still
live in the countryside. Unlike urban residents, the rural population does not
have access to social welfare due to the absence of a social safety net (Chen and
Wang 2001).

The purpose of this section is to illustrate the applicability of the proposed
frameworks, not providing a full empirical study. This is largely due to lack of
appropriate data. The data used in this chapter are from the Research Centre
for Rural Economy (RCRE) of the Ministry of Agriculture of China. The RCRE
survey began in 1986 and has since been conducted every year except for 1992
and 1994. All households covered by the survey are asked to keep records of
incomes and expenses as well as other information. These are collected,
checked, processed and reported by the survey team. The survey instruments
have evolved over the years. Those used for 1986-91 were the same (with 312
variables). They were expanded for the 1993 survey (with 394 variables) and
further expanded in 1995 (with 439 variables). Data between 1995 and 2002
only are used in this study to estimate the income generation function as they
are consistent over time.

It is not possible to access the complete data set. For this study, we use data
from three provinces, Guangdong, Hubei, and Yunnan. Guangdong, located
in southeast China, is among the richest provinces. Hubei, a province in
central China, is of a medium development status. Western China is repre-
sented by Yunnan, a well-known poor province. From each province, three
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villages are chosen, representing different development status within the
county. While not claiming to be representative of China, the data do cover
a variety of geo-economic conditions and are more representative than studies
relying on data from a single province or single county. Morduch and Sicular
(2002) use survey data of 259 rural households in Zouping county of Shandong
province, covering the period of 1990-3.

Although observations for some 700 rural households over the period of
1995-2002 are used to estimate the empirical model, we only use 2000-1 data
for poverty decomposition. This is done for two reasons. First, the empirical
application only serves as an illustration, demonstrating the workability of
the proposed framework. Use of 2000-1 data is sufficient for this purpose.
Second and more importantly, implementing the proposed decomposition is
rather difficult when sample sizes from different years differ. The 1995-2000
data come with different sample sizes for different years except for the years
2000 and 2001. Therefore, we only consider poverty and its change over these
two years.

In specifying the needed income generation function for rural China, con-
sideration must be given to both human capital theory and production theory.
This is because farmers, unlike wage earners, must use land and physical capital
in addition to labour in deriving their income. Thus, standard production
inputs of land, labour, and capital should be included. The human capital
theory calls for inclusion of skill variables such as education, training, and
experience (often represented by age). As an accepted practice in the develop-
ment literature, the education level and age of the household head will be used.

It is also necessary to consider factors which could alter income even if
production inputs and human capital are the same. One such factor is the
type of business activity that a household engages in, by which households are
classified into ten different categories. These include cropping, forestry, ani-
mal husbandry, fishery, industry, construction, transportation, retailing, food,
and other services, and finally no business activity. These indicate the main
sector from which a household derives most of its income. Clearly, a set of
dummy variables is needed to capture differences in income levels arising from
different business activities. These dummy variables, taken together, will be
referred to as a sector indicator. On the other hand, it is known that grain
cropping in China is often enforced administratively due to low or negative
returns (Wan 2004). Consequently, two identical households may receive
different income simply because one grows grain and the other grows vege-
table or other cash crops. Thus, cropping pattern is crucial, which is defined
as the ratio of area sown to grain crops over total sown area. Finally, consider
two rural households with the same amount of resources but one with wage
earners and the other not. Wage earners are those working for the government
or industries not run by the household. The number of wage earners reflects
the level of urbanisation, thus its inclusion in the model enables one to
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make inference about the impact of urbanization on poverty in rural
China. Ideally, urbanization should be defined at the town or county level.
However, this is not possible given the availability of household level data
only.

Geography is important in income determination as it is closely related to
non-removable resources as well as to market access, infrastructure, and local
culture. Data unavailability prevents direct inclusion of geographic variables.
However, given the control for physical and human capital inputs and other
factors, village dummies can be used to capture the effects of geography or
location. It is noted that inclusion of these village dummies does not neces-
sarily entail a fixed effects model as household level observations are to be
used to estimate the income generation function. Finally, year dummies are
included in the estimation to take into account technical changes and reform
impacts.

The variables included in the income function are given below:

1. Dependent variable

e Income: per capita annual net income
2. Independent variables (dummy variables not listed)

Capital: per capita capital stock

Land: per capita arable land area

Labour: number of labourers divided by household size

Wage earner: proportion of wage earners in household labour force
Education: number of schooling years of household head
Education squared

Training: proportion of household members who received vocational
training

Age: age of household head

Age squared

Grain: ratio of grain sown area to total sown area

The choice of the parametric functional form is dictated by the standard
Mincer model, augmented with production inputs and other variables. In
other words, the income generation function takes the form of:

Ln (Income) = f(Land, Labour, Capital, ..., dummy variables),

where [ stands for the standard linear function. The use of the semi-log
specification is also prompted by the finding that the income variable can be
approximated well by a log-normal distribution (Shorrocks and Wan 2005).
The panel data model can be estimated by various techniques. However,
the iterative GLS method outlined in Kmenta (1986) is found to work well
with Chinese data (Wan and Cheng 2001). This method allows for both
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Table 10.1: Estimated income generation function (dummy variables not included)

Variable Coefficient estimate t-ratio Level of significance
Capital 0.0958 15.59 0.000
Land 0.0192 2.59 0.009
Labour 0.5999 17.18 0.000
Wage earner 0.0224 3.43 0.001
Education 0.1365 3.72 0.000
Education squared —0.0107 -1.51 0.130
Training 0.1318 2.74 0.006
Age 0.1450 4.88 0.000
Age squared —0.0255 —5.33 0.000
Grain —0.3164 -11.72 0.000
Constant 7.0841 84.61 0.000

Loglikelihood value = —4648.32
Sample size = 6121

Source: Author’s calculations.

heteroscedasticity across households and autocorrelation over time. The
model estimation results are tabulated in Table 10.1.

Leaving the dummy variables aside, all coefficient estimates are of the
expected signs and most of them are statistically significant at the 1 per cent
or 5 per cent level of significance. In particular, the negative estimates for the
quadratic age and quadratic education variables are consistent with standard
human capital theory. As expected, the cropping pattern variable, denoted by
‘Grain’ in Table 10.1, has a negative and significant coefficient estimate.

In what follows, we group education, training, and age to form a new term,
namely ‘human capital’. Similarly, the grain, wage-earner, and business-type
dummies are combined to form what is termed ‘structure’, indicating farming
structure. The village dummies, taken together, will be referred to as location.
It is important to note that when data set contains matching observations, the
location variable remains the same over time thus its impact on poverty
changes must be nil. When observations do not match as in this chapter, the
location variable captures the impact of location on poverty.

Before proceeding to poverty decomposition, two issues must be dealt with.
First, poverty measure(s) must be chosen. In this chapter, the family of poverty
measures developed by Foster et al. (1984) or FGT measures will be used. It is
important to point out that the proposed frameworks place no restrictions on
the choice of poverty measures: any measure can be used. However, since a
useful feature of the devised methodology lies in its capability to disentangle
the redistribution effects, the transfer axiom becomes particularly relevant. It
is thus recommended not to use measures insensitive to transfers such as the
headcount ratio. When redistribution is insufficient to eliminate poverty,
the headcount ratio always yields a value of 1 for the overall endowment
component and always 1/K for each of the K production factors. The poverty
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gap ratio satisfies the weak transfer axiom but not the strong version; it is not
sensitive to transfers among the poor. The squared poverty gap ratio satisfies
both. Thus, we will not place much significance on the results under the
headcount or poverty gap ratio. Second, a poverty line must be determined.
Following conventional practice, the absolute rather than relative poverty line
will be used. Recognizing possible sensitivity of analytical results to poverty
lines, three poverty lines will be used: the official poverty line set by the Chinese
government (RMB 625 in 2000), US$1 and US$2 a day (PPP-adjusted) poverty
lines of the World Bank (equivalent to RMB 929.03 and 1858.05 in 2000). There is
little change in the price level in rural China between 2000 and 2001.

Table 10.2 presents the level decomposition results, showing contributions
to poverty due to existing inequality in the relevant factors. A positive
(negative) value indicates decrease (increase) in poverty when the correspond-
ing factor is equalized. It can be seen that the total redistribution components
are all equal to the actual poverty levels. This finding is significant and
surprising, significant in the sense that it is true in both 2000 and 2001 and
no matter what poverty line or what poverty measure is used. And it is
surprising because all endowment effects are nil, implying that China pos-
sesses sufficient resources to eliminate rural poverty under complete
redistribution of income generating factors. Complete redistribution is of
course not possible for some factors such as location or as far as policy
feasibility is concerned.

Another major finding from Table 10.2 is that land inequality is a poverty
reducing factor in every case, though its effect is small. Thus, redistribution of
land will lead to increases in rural poverty in China. This is consistent with the
observation that poor households are usually engaged in or more engaged in
farming. In other words, the poor possess more land resource in China. This
finding also corroborates well with the large positive contribution of the
structure variable to poverty. The structure variable reflects allocation of
household resources (labour, capital, land) to different activities such as non-
farming, cash crop, grain, and so on. The large and positive contribution of the
structure variable reflects gaps in returns among different economic activities.
In fact, structure represents the second largest contributor to poverty in rural
China, next to location or geography.

Not surprisingly, location factors contribute a dominant share to poverty
in rural China. Depending on the year, the poverty line and poverty measure,
this share varies between 37.2 per cent (in 2001 under the Chinese govern-
ment official poverty line and using the squared poverty gap index) and 99.6
per cent (in 2001 under US$1 a day and using the headcount ratio). This
part of poverty cannot be eliminated in the short-run despite that infrastruc-
ture investment may help poorly located farmers to increase income in the
long run.
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Table 10.2: Effects of factor inequality on poverty level

2000 2001
Poverty line RMB 625 Uss$1 Uss$2 RMB 625 Uss$1 Uss$2
Headcount ratio (%)
Capital 0.26 0.00 1.48 0.30 0.01 1.25
Land —0.65 —0.06 —0.42 —0.59 —0.05 —0.42
Labour —0.04 —-0.06 2.38 0.19 —0.05 1.96
Structure 3.58 0.11 13.69 3.40 0.08 13.20
Human capital 1.49 0.08 5.04 1.35 0.06 5.00
Location 6.98 12.97 14.46 6.56 12.99 15.25
Sum 11.60 13.04 36.64 11.21 13.04 36.25
Poverty level 11.60 13.04 36.64 11.21 13.04 36.25
Poverty gap index (x100)
Capital 0.08 0.09 0.32 0.08 0.09 0.30
Land -0.20 -0.23 —-0.15 -0.19 -0.22 -0.14
Labour 0.15 0.07 0.34 0.21 0.12 0.31
Structure 0.88 1.00 2.49 0.83 0.95 2.42
Human capital 0.47 0.55 1.21 0.46 0.55 1.18
Location 1.1 4.39 9.62 1.05 4.30 9.55
Sum 2.49 5.88 13.84 2.44 5.79 13.61
Poverty level 2.49 5.88 13.84 2.44 5.79 13.61
Squared poverty gap index (x1000)

Capital 0.27 0.65 1.31 0.25 0.62 1.23
Land —0.66 -1.61 —1.64 —-0.62 -1.51 -1.55
Labour 0.70 0.96 1.33 0.82 1.30 1.60
Structure 2.15 6.84 11.43 2.06 6.48 10.96
Human capital 1.44 3.85 6.26 1.40 3.81 6.16
Location 2.42 16.71 61.55 2.31 16.17 60.79
Sum 6.32 27.40 80.23 6.21 26.87 79.20
Poverty level 6.32 27.40 80.23 6.21 26.87 79.20

Source: Author’s calculations.

Among all the factors considered, uneven distribution of human capital
ranks third in most cases as a positive contributor to poverty. Its absolute
contributions are small, possibly because inequality in human capital is low,
thanks to the public education system in rural China. Moreover, unlike in the
urban areas, human capital does not seem to play a major role in income
generation in rural China, as dictated by the current state of technology
prevailing in rural economic activities. Nevertheless, educational inequality
is likely to increase and premium for better education is likely to rise in rural
China as industrialization proceeds. Therefore, the small contribution of the
human capital variable must be interpreted with caution as far as future policy
design is concerned.

The level decomposition results are consistent for 2000 and 2001 and across
different poverty measures or poverty lines, with the only exception of labour
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contributions under the headcount ratio. These contributions change signs
across different poverty lines, even for the same year. This is because the
headcount ratio violates the transfer axiom so that inequality effects cannot
be captured appropriately.

Table 10.3 shows components of the poverty change from year 2000 to year
2001. A positive value means poverty enhancing effect, and vice versa. It is noted
that over this period average capital, structure, and labour inputs rose while
other inputs decreased. These explain all the growth effects, being positive or
negative. As reported in Wan and Zhou (2005), overall inequality declined from
2000 to 2001, which explains why sums of inequality effects are all negative in
Table 10.3. Note that the overall changes in poverty match those reported in
Table 10.2, showing constant or decreasing poverty from 2000 to 2001 in every
case. For example, the poverty gap index shows a total change of —0.023 under
US$2 a day. On the other hand, the contributions from all factors sum to —0.39
percent when the headcount ratio is used with China’s official poverty line.

A number of interesting findings can be discerned from Table 10.3. First,
growth in labour and human capital plus improvement in farming structure
help to reduce poverty. Second, declines in physical capital and land inputs
lead to increases in poverty. Third, worsening location, meaning that the 2001
sample contains more farmers from location-disadvantageous villages, dom-
inates the growth effects (more than offsetting growth effects of all other
factors combined). This renders the overall growth effects a positive value,
making growth a poverty increasing contributor. Fourth, factor inequalities
improved so overall inequality effects are negative or poverty reducing. In fact,
the sum of inequality induced effects (poverty reducing) overweighs the sum
of growth related effects (poverty increasing) in every case, giving rise to small
reductions in total poverty. It is important to point out that all these four
findings are robust to different poverty measures and different poverty lines.

While all growth effects are consistent in terms of signs across poverty measures
and poverty lines, thisis not the case with respect to inequality effects. This, again,
isrelated to the differing properties of alternative poverty measures. Also, different
poverty lines imply different poor populations under consideration. Unless
all factor endowments are perfectly correlated with total income, which is un-
likely, the inequality effects may well differ in sign under different poverty lines.

Under US$1 a day and the headcount ratio, no change is observed in the poverty
level between 2000 and 2001. However, this zero-sum result is due to a poverty
increasing growth effect of 0.46 and a poverty reducing inequality effect of —0.46.
Without improving factor distributions, poverty would have been increased by
0.46 per cent due to negative growth of factor inputs. Such a finding clearly
demonstrates the importance of redistribution in combating poverty. In fact,
factor redistribution was more powerful than factor growth in eradicating poverty
as the sums of inequality effects outweigh the growth counterparts in all cases of
Table 10.3.
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Table 10.3: Growth and inequality effects on poverty change from 2000 to 2001, by factors

Poverty line = RMB 625 Poverty line = US$1 Poverty line = US$2

Growth (1)  Inequality (2)  Total (1) +(2)  Growth (3)  Inequality (4) Total (3) + (4)  Growth (5)  Inequality (6)  Total (5) + (6)

Headcount ratio (%)

Capital 0.002 0.013 0.015 0.001 0.001 0.002 0.003 0.022 0.025
Land 0.038 —0.301 —0.263 0.012 —0.103 —0.091 0.026 0.075 0.101
Labour —-0.036 0.196 0.160 —0.001 0.096 0.095 -0.124 0.123 —0.001
Structure —-0.278 0.297 0.018 —-0.023 0.364 0.341 -1.193 0.775 —-0.418
Human capital —0.022 0.203 0.181 —0.001 0.199 0.198 —0.066 0.168 0.102
Location 3.751 —4.254 —0.503 0.468 -1.013 —0.544 1.419 -1.619 —0.200
Sum 3.455 —3.846 —-0.391 0.456 —0.456 0.000 0.065 —0.456 —-0.391
Poverty gap index (%)
Capital 0.001 0.002 0.002 0.001 0.002 0.003 0.002 0.007 0.009
Land 0.017 0.056 0.073 0.016 —0.012 0.004 0.017 —0.049 —0.033
Labour —0.014 —-0.074 —0.088 —-0.014 —0.002 —-0.016 —0.046 0.117 0.071
Structure —0.150 -0.193 —0.343 —-0.140 0.001 -0.139 —0.392 0.240 —0.152
Human capital —0.006 —0.099 —-0.105 —0.006 0.026 0.019 —-0.023 0.124 0.101
Location 2.681 —2.276 0.405 2.287 —2.244 0.043 1.938 —-2.166 —-0.228
Sum 2.528 —2.583 —0.055 2.143 —2.228 —0.085 1.496 -1.727 —0.232
Squared poverty gap index (%)
Capital 0.000 0.001 0.001 0.001 0.002 0.002 0.001 0.003 0.004
Land 0.008 0.057 0.064 0.013 0.031 0.044 0.014 —-0.024 —0.009
Labour —0.006 —0.056 —0.062 —0.011 —-0.039 —0.050 —0.022 0.060 0.038
Structure —-0.071 -0.128 —-0.199 -0.115 —0.106 —-0.221 —-0.213 0.075 —-0.138
Human capital —0.003 —-0.070 —-0.073 —0.005 —-0.040 —0.045 —-0.010 0.081 0.071
Location 1.275 -1.017 0.259 1.972 -1.756 0.216 1.972 —2.041 —0.069
Sum 1.203 -1.214 —-0.011 1.854 —1.908 —0.053 1.741 —1.845 —0.104

Source: Author’s calculations.



Wan

10.5 Conclusion

Given the overwhelming importance of the poverty—growth-inequality tri-
angle (Bourguignon 2004), policymakers must face the vital and pragmatic
questions: what output, or more fundamentally, what factor’s growth or redis-
tribution for poverty eradication—physical capital, human capital, or other
inputs? Simply saying ‘promoting growth’ or ‘reducing inequality’ is far from
being sufficient. Towards answering these questions, this chapter develops a
procedure for attributing total poverty at a given point of time to components
associated with income generating factors or resources. Another procedure is
proposed to attribute a change in poverty to the growth and redistribution
effects of individual income generating factors. These procedures are applied
to a set of data from rural China, demonstrating the usefulness of the proposed
frameworks. Empirical evidence, though limited, forcefully highlights the
importance of redistribution more than that of growth as a policy instrument
in setting poverty reduction strategies.

Theoretically speaking, redistribution can be complete in the sense that re-
sources are evenly allocated among agents. It can also be partial in the sense
that some endowments are to be taken from the rich for allocation among the
poor. In this case, factor inequalities still exist after redistribution, although re-
duced. There is essentially an infinite number of ways to implement partial
redistribution. Clearly, partial or incomplete redistribution is more feasible in
reality. Nevertheless, complete redistribution is often assumed in the inequality
literature when constructing counterfactuals. For example, in the classic example
of inequality decomposition by population subgroups, the methodology is
founded on the assumption of complete redistribution of total income within
different groups. Another example is the popular Oaxaca-Blinder procedure,
which assumes equal returns and complete redistribution of endowments within
individual groups.

Though rare, redistribution may lead to worsening poverty, such as land
redistribution in rural China. Needless to say, factor redistribution can be
difficult to implement in reality. Unlike growth there is always a limit to the
extent of redistribution. As far as policy instruments are concerned, however,
redistributing factor inputs seem easier than redistributing outputs (such as
income). Factor redistribution makes more sense in promoting sustainable
growth as it gives the poor the means for income generation. Simply providing
income support usually ends up with no future growth potential unless the
support is invested not consumed.
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