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I. Introduction

The Chinese economy has grown at a record-setting rate of about 10%
annually, since the launching of the economic reforms in 1978. Many
factors have played important roles in the growth process. These include,
among others, rural reforms that made the household the unit of agricul-
tural production, enterprise reforms that introduced material incentives
to enterprise management, various price reforms, the importation of tech-
nology, the opening up of the market to international trade and foreign
investment, and a flourishing nonstate sector. An important aspect of this
multifaceted reform, the fiscal reform initiated in the early 1980s, has not
been examined adequately. Our main concern is to investigate whether
fiscal decentralization has contributed positively to the growth process of
the Chinese economy.

In a broad sense, fiscal decentralization is much the same in China
as elsewhere in the world in that the central government relinquishes its
fiscal controls to subnational governments. According to the proponents
of fiscal decentralization, such a shift of fiscal power and responsibility
to lower levels of government can increase economic efficiency because
governments at lower levels have informational advantages over the cen-
tral government concerning resource allocation.' In other words, subna-
tional governments are in a better position to provide the kind of public
goods and services that closely meet local needs. Furthermore, when lo-
cal government officials are responsible for the provision of public ser-
vices, they are under closer scrutiny by their constituencies and, as a re-
sult, have a greater incentive to exercise their fiscal responsibilities in the
best interest of the general public.? In addition, local governments in
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2 Economic Development and Cultural Change

China control the majority of the country’s enterprises. Fiscal decentral-
ization may harden the budget constraints of local enterprises and, conse-
quently, improve the local enterprises’ efficiency and lead to higher and
more sustainable economic growth.’ Fiscal decentralization also may
bring about dynamic gains to the economy. Recent endogenous growth
literature has illustrated that institutional arrangements affect economic
growth.* It is conceivable, therefore, that a change from a centralized to
a decentralized fiscal system can increase the long-term rate of economic
growth.’

Some scholars have challenged the significance of the efficiency
gain that fiscal decentralization can bring about. First, the alleged in-
formational advantage of the local government may in fact not be sig-
nificant. The central government can assign its representatives to local
offices where they could gain sufficient knowledge about the local pref-
erences and thus play a role in the resource allocation process under a
centralized fiscal system. Second, the central government can also in-
volve officials at the subnational level in the decision process. Third,
there is the question of whether local officials are necessarily better in-
formed, given that they are not elected in democratic elections in most
developing countries; even if they are indeed better informed, there is
still the question of whether they have greater incentive to act on the
information.® Moreover, as local governments in China directly own
most local enterprises, they could set up trade barriers to protect local
enterprises, causing fragmentation of markets, rent seeking, and other ef-
ficiency losses.

During the 1980s, the Chinese fiscal system underwent some impor-
tant changes. It was changed from a unitary system, in which the central
government had absolute control over revenue collection and budget ap-
propriation, to a relatively decentralized arrangement, in which revenues
were shared by the central and provincial governments. Under this ar-
rangement, most of the provincial governments were required to remit a
portion of their budget revenues to the central government. In cases in
which provincial revenues could not cover the specified expenditures, the
central government would provide some subsidies to those provinces.
Similar fiscal arrangements were made between successive tiers of gov-
ernments at subnational levels.

Understanding the role of fiscal reform in the growth process thus
far is important for future reforms in China. If the changes in the fiscal
system are conducive to economic growth, as the proponents have ar-
gued, then future reforms should aim at fortifying and institutionalizing
the position of the decentralized system. If, however, fiscal decentral-
ization is ineffective in bringing about economic growth, China may be
better off with a more centralized fiscal system or may implement
corresponding reforms in other areas to reap the full benefits of a decen-
tralized fiscal arrangement.
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The significance of our study goes beyond an assessment of the eco-
nomic reforms in China. The World Bank and other international organi-
zations have actively engaged in studying and evaluating various fiscal
reform programs implemented in many countries, such as China, Brazil,
and Argentina, in the hopes of drawing useful lessons for others to fol-
low. The findings of this study, therefore, can have far-reaching practical
value for the international community as a whole. At the theoretical
level, our study also makes a contribution to the economics literature by
providing an empirical test of whether fiscal decentralization increases
economic efficiency.

Studies on China’s economic reforms are numerous, but few focus
on evaluating the impacts of fiscal reforms on economic growth.” The
studies by T. Zhang and H. Zou and by J. Ma are two exceptions.? Zhang
and Zou find that fiscal decentralization has been detrimental to eco-
nomic growth, whereas Ma reaches the opposite conclusion. However,
these scholars’ results should be interpreted with caution because they
used a problematic measure for decentralization in their analyses and
failed to take into account other concurrent reforms.

In this study, we examine the effect of fiscal decentralization on
economic growth by using a production-function-based regression analy-
sis framework that has been widely adopted in the empirical literature
on economic growth. Our estimation results, based on a province-level
panel data set from 1970 to 1993, suggest that fiscal decentralization has
made a positive contribution to the growth process. We also find that
rural reform, the nonstate sector, and capital accurmnulation along with
fiscal reform are the key driving forces of China’s impressive growth
over the past 20 or so years.

The innovation of the current study is twofold. First, we include
separate proxies for major reforms in the empirical investigation, while
focusing on the effect of the changes in the fiscal system on the rate of
economic growth. Second and more important, unlike previous scholars,
we measure the degree of fiscal decentralization by a marginal retention
rate—the rate at which revenue increments are retained by provincial
governments.

The rest of the article proceeds as follows. In Section II, we provide
an overview of the fiscal reforms in China in the 1980s, concentrating
on the changes in fiscal relations between the central and provincial gov-
ernments. We then set out the econometric model in Section IIl and
briefly discuss the data set in Section IV. In Section V, we report the
estimation results. In the last section, we summarize the conclusions of
the study.

I1. Fiscal Decentralization in China

The fiscal system in China was highly centralized before the reforms.’
The financial relation between the central and provincial governments
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was labeled rongshou tongzhi (unified revenue coilection and budget ap-
propriation). No subnational governments had a separate budget; the
central government collected all revenues and prepared a consolidated
budget for governments at all administrative levels. This financial
arrangement was extended to state-owned enterprises (SOEs), as they
were required to remit all profits or financial surpluses to the state, and
the state covered all their expenditures by fiscal appropriation. In effect,
the financial management of the SOEs was a part of state finance.

The centralized fiscal system was consistent with China’s central-
ized production and resource allocation system that had been adopted
during the prereform era but was incompatible with the market-oriented
reforms embarked on in 1978. There are three major driving forces be-
hind the changes in China’s fiscal system. The first is that the remarkable
growth of non-state-owned enterprises—township and village enter-
prises, joint ventures, and private firms—has undermined the dominance
of state enterprises. Loss-making state enterprises have been increasing
and have become a great drain on the fiscal system. Thus, the govern-
ment has been forced to turn to alternative revenue sources. Second, the
balance of political power has shifted toward local autonomy as a result
of the economic reforms. It is natural for subnational governments to de-
mand a commensurate decision-making power in the fiscal arena as a
consequence of their greater political autonomy. The third impetus to de-
centralize the fiscal system stems from purely economic reasons. As it
became clear that economic interests greatly influence the behavior of
individuals as well as governmental bodies, the centralized fiscal system
had to be changed in order to provide local governments with incentives
to step up the effort of revenue collection and to promote economic
growth.

Like other reforms, fiscal reform started as an experiment. As early
as in 1977, Jiangsu province was chosen to try out an alternative fiscal
arrangement with the central government. Under this arrangement, the
province was contracted to remit a share of its total revenues each year to
the central government. The share was determined according to historical
records of local revenues and expenditures of the province.

In 1980, the central government enacted revenue-sharing arrange-
ments under the principle of dividing revenues and expenditures with
each level of government responsible for balancing its own budget. Un-
der this arrangement, revenues were classified by source and divided into
central fixed revenues (including customs duties and revenues remitted
by centrally owned state enterprises), local fixed revenues (including salt
taxes, agricultural taxes, revenues remitted by locally owned state enter-
prises, and other taxes and levies of a local nature), and central-local
shared revenues (including profits of large-scale enterprises under dual
leadership by the central and local government, and industrial and com-
mercial taxes or turnover taxes).
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TABLE 1

CENTRAL-PROVINCE FISCAL ARRANGEMENTS AND MARGINAL
RETENTION RATE

1985-87 1988-93
Sharing Sharing

ProviNnce Scheme FD Scheme FD

Beijing a 49.55 b 100.00
Tianjin a 39.45 a 46.55
Shanghai a 23.54 c 100.00
Hebei a 69.00 b 100.00
Shanxi a 97150 a 87.55
Liaoning a 51.08 b 100.00
Heilongjiang c 100.00 c 100.00
Jiangsu a 40.00 b 100.00
Zhejiang a 55.00 b 100.00
Anhui a 80.10 a 77.50
Shandong a 59.00 © 100.00
Henan a 80.00 b 100.00
Hunan a 88.00 d 100.00
Hubei a 100.00 a 100.00
Sichuan a 100.00 a 100.00
Shaanxi € 100.00 & 100.00
Jilin e 100.00 e 100.00
Jiangxi e 100.00 e 100.00
Gansu e 100.00 (< 100.00
Inner Mongolia f 100.00 e 100.00
Xinjiang f 100.00 & 100.00
Guangxi f 100.00 e 100.00
Ningxia f 100.00 € 100.00
Yunnan f 100.00 e 100.00
Guizhou f 100.00 e 100.00
Qinghai f 100.00 e 100.00
Guangdong c 100.00 e 100.00
Fujian e 100.00 [~ 100.00

SoURCES.—Sharing scheme, 1985-87 = Dangdai Zhongguo Caiz-
heng Huiban Weiyuanhui, Dangdai Zhongguo Caizheng (Public finance
in modern China) (Beijing: China Social Science, 1988), pp. 376-77;
Sharing scheme, 1988-93 = Xingmin Zhu, ed., Jiangsu Sheng Caizheng
Guanli Tizhi Gaige Yu Shijian (Reform and practice of financial system
and management in Jiangsu province) (Beijing: China Financial and
Economic, 1993), pp. 294-96.

NoTE.—Sharing schemes: a = remitting a share of the local reve-
nues; b = remitting a share of local revenue in the base year and the
total remittance increases at a predetermined rate in the subsequent
years; ¢ = remitting a fixed amount of the revenues to the central gov-
ernment; d = remitting a fixed amount in the base year and the total
remittance increases at a predetermined rate in subsequent years; e =
receiving a fixed amount of subsidy from the central government; and
f = receiving a fixed amount of subsidy in the base year and the total
subsidy increases at a predetermined rate in subsequent years; FD =
fiscal decentralization.
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There were some exceptions to the 1980 arrangement. Guangdong
and Fujian were required to remit a lump sum to the central government
each year and were allowed to retain the rest of their revenues. The five
minority autonomous regions (Xizan, Xinjiang, Ningxia, Inner Mongo-
lia, and Guangxi) and the three poor and remote provinces with large
numbers of minority people (Qinghai, Yunnan, and Guizhou) received
subsidies that were to increase at an annual rate of 10%.

However, despite promises to keep the sharing schemes unchanged
for 5 years, there were frequent changes made to the sharing rules, espe-
cially during 1982-83. The 1980 arrangement was very short-lived.

In 1985, a major change occurred with the reform of the tax system
and the replacement of state enterprises’ profit remittances with income
taxes. Although revenues were still divided into three categories—cen-
tral fixed, local fixed, and shared—the criteria for the divisions were
changed. Whereas the previous divisions were based primarily on the
ownership of state enterprises, the new divisions were related to tax cate-
gories. "

To accommodate different local social and economic conditions,
four types of revenue-sharing arrangements were introduced. Fourteen
provinces, including three municipalities, were contracted to remit a spe-
cific share of their local fixed and shared revenues. Guangdong and Hei-
longjiang received the most favorable provisions, which required remit-
tance of a lump sum of revenues to the central government. Five
provinces received lump sum transfers from the central government,
while the remaining seven provinces received central subsidies that were
stipulated to increase at an annual rate of 10% in subsequent years.

The 1985 fiscal arrangement ensured that central and local fixed
revenues accounted for a relatively small part of the total government
budget, and the main portion was specified as shared revenue. This
meant that the central government now relied on local governments to
increase total revenues and to provide resources to the central govern-
ment. Because local governments could retain some of the shared reve-
nues, it was in their interest to increase these revenues.

In 1988, the arrangements were changed again under fiscal con-
tracting. Five types of sharing schemes were established, as opposed to
four types during 1985-87. The sharing formula for each province is re-
ported in table 1.

II1. Econometric Model

To examine the effect of fiscal decentralization on economic growth, we
adopt a production-function-based estimation framework that has been
widely used in the empirical literature on economic growth." We assume
a Cobb-Douglas production function, so production at time # can be de-
scribed as
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(1) = Ak @', (1)

where y denotes the output per capita, k the capital per capita, A the level
of technology, @ the fraction, (assumed to be constant) of the population
in the labor force, and 0 < o < 1. Expressing equation (1) in log form
and taking first-order differentiation with respect to time, we find that the
growth rate of output per capita is

g(t) = y(t) = A@) + ok(r). (2)

In equation (2), the growth rate of output per capita depends on two fac-
tors: the growth rate of capital per capita and the rate of technological
progress. It should be noted that the term A(#) reflects not just technology
but also differences in resource endowments and institutions across re-
gions and over time, as well as in other unobservable region-specific
characteristics. In this study, we assume that A(7) depends on two sets of
variables.

The first set includes variables that explicitly measure two of the
most important reform programs implemented during the reform period.
They are fiscal decentralization (FD) and the household responsibility
system (HRS). The effect of fiscal decentralization on economic growth
is the central concern of the study. However, since fiscal decentralization
constitutes only one aspect of the multifaceted reform effort in China and
is likely to correlate with others, controlling for the effects of other re-
form measures is crucial for evaluating the direct effect of fiscal decen-
tralization. Previous studies have ignored this point, and, therefore, their
conclusions should be considered with caution. The HRS reform has
been the most important source of agricultural growth in the reform pe-
riod." This reform has also increased farmers’ autonomy and led to the
emergence of township and village enterprises, which have been the
most dynamic force of China’s recent rapid growth. We also include
the relative price of farm products to nonfarm products (FPMP) to mea-
sure the impact of the price liberalization, which has substantially raised
the relative price of agricultural products. The effects of other policy re-
forms, such as the enterprise reforms, the open-door policy, and so on
are not directly measured because of the lack of appropriate proxies.
However, the year dummies in the regression models will indirectly cap-
ture their effects.

Included in the second group of variables are those that capture re-
gional differences in resource endowments. Fiscal capacity (FISCAP),
defined as a 3-year moving average of per capita real gross domestic
product (GDP), reflects the financial strength of a region. The percent of
rural population (POPSHR) and the total population (TPOP) are used to
ascertain the impact of urbanization and the size of the population on
economic growth. The relative importance of non-state-owned enter-
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8 Economic Development and Cultural Change

prises in the industrial sector, measured by the share of non-SOEs’ out-
put in the total industrial output (NSOESH), is introduced to capture the
role of non-SOEs in the growth process.

We use the growth rate of per capita investment, in real terms, in
fixed assets as a proxy for the growth rate of per capita capital. The
growth regression equation is thus specified as a two-way error compo-
nent model:"

GGDP, = B,FD, + B,HRS, + B;NSOESH,
+ B.GI, + Bs In(FISCAP), + BsFPMP,
+ B,POPSHR; + Bs In(TPOP), + p,
= o\ SIS e ) Ve T [ e o

where i denotes province, 7 denotes time, GGDP;, is the growth rate of
per capita GDP, GI, the growth rate of per capita investment, [L,, unob-
servable individual effect, A, the unobservable time effect, and v, the re-
mainder stochastic disturbance term. Note that A, is province-invariant,
and it accounts for any time-specific effect that is not included in the
regression. This is particularly important for our analysis because the
growth pattern of the Chinese economy has been largely dictated by
the pattern of the central government’s macroeconomic policies. Expan-
sionary macroeconomic policies result in high growth and high inflation,
which, in turn, lead to austerity and low growth. Failing to account for
such time-specific macroenvironments may result in a biased assessment
of the effect of fiscal decentralization on economic growth.

There is an additional question about the specification of the regres-
sion model. If the W; and A, are assumed to be fixed parameters to be
estimated and the remainder disturbances stochastic with v, ~ IID(0,
o2), then equation (3) is a two-way fixed-effects error component model.
If all three components of the error term are stochastic, equation (3)
amounts to a two-way random-effects error component model. Since
there is no compelling theoretical argument in favor of one specification
over the other, we choose the fixed-effects over the random-effects
model based strictly on the results of the Hausman specification test."

It is important to note that fiscal decentralization provides local au-
thorities with more resources that they can invest and, thus, they are able
to spend more. Therefore, fiscal decentralization may affect economic
growth by raising investments. Part of the effects of fiscal decentraliza-
tion on economic growth would consequently be accounted for by the
growth rate of GI investment growth in equation (3). Fiscal decentraliza-
tion may also contribute to growth by improving the efficiency of re-
source allocation at the local level. If it results in more investment in
infrastructure or more efficient allocation of resources, say, more invest-
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Justin Yifu Lin and Zhigiang Liu 9

ment in high-productivity sectors and less investment in low-productivity
sectors, fiscal decentralization will influence the long-term rate of eco-
nomic growth. Such an effect is captured by the coefficient of FD in our
growth equation and is the main concern of our empirical investigation.

IV. Data

Our empirical analyses are based on province-level panel data from 28
of the 30 provinces (including three municipalities, Beijing, Shanghai,
and Tianjin) in mainland China for the period 1970-93." Table 2 con-
tains the list of variables used, their definitions, and their mean values.
Per capita real GDP data are taken from The Gross Domestic Product of
China, 1952-1995."* Government revenues and expenditures are taken
from Compilation of Historical Statistics for Each Province, Autono-
mous Region, and the Directly Administered Municipality, 1949—-1989
and various issues of the Statistical Yearbook of China.'” Data on fixed-
asset investment are taken from the statistical yearbooks of the sample
provinces. All these data are constructed with the actual figures in cur-
rent prices and indexes from 1970 to 1993 to obtain corresponding fig-
ures in real terms (in 1970 prices). We took the share of non-SOEs’ out-
put in the total industrial output and the numbers of the total and rural
populations from various issues of the Statistical Yearbook of China. We
calculated the relative price of farm products relative to nonfarm prod-
ucts from the information collected from Price Statistical Yearbook of

TABLE 2

DEFINITIONS AND MEAN VALUES OF VARIABLES USED

Mean

Variable Definition Value
GGDP Growth rate of real per capita GDP (%) 071
FD Fiscal decentralization: the marginal retention rate of

locally collected budgetary revenue (%) 424
HRS Household responsibility system: the percentage of produc-

tion teams in rural areas that adopted the system (%) 607
FISCAP Fiscal capacity: the moving average of real per capita

GDP in the preceding 3 years (in yuan/person) 644
POPSHR  Rural population (%) 760
TPOP Total population (in thousands) 36,568
FPMP Relative price of farm products to nonfarm product: the

ratio of state’s real procurement price index for farm

products to real price index of manufacture goods in

rural area 1.550
NSOESH  Share of Non-SOEs’ output in the total industrial output

(%) 290
GI Growth rate of per capita fixed asset investment (in real

term) (%) .062
FDAVG An alternative measure for fiscal decentralization: the aver-

age retention rate of locally collected budgetary revenue

(%) 592
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China" and all the aforementioned data sources. The HRS index mea-
sures the percentage of production teams in rural areas that adopted the
system."

Measuring fiscal decentralization is a key challenge in our work.
Cross-country studies have used the ratio of state spending to federal
spending as a proxy for fiscal decentralization. However, such a measure
is not feasible because data on central spending by province in China are
not available. Alternative measures must be sought. There are two empir-
ical studies on fiscal reforms in China, each using a different decentral-
ization measure. Ma measures the degree of fiscal decentralization by the
average share of government budgetary revenue retained by a province.”
This proxy, although appealing, fails to capture the dramatic change in
the central-province fiscal relations initiated in the 1980s for two rea-
sons. First, many provinces had been net contributors to the central gov-
ernment’s budget even in the prereform period, that is, they collected
more revenues than they spent. Thus, by Ma’s measure, fiscal decentral-
ization would have started much earlier even though, under the unified-
collection-and-budget-appropriation system, central approval was essen-
tial for any spending at the provincial level. The second reason is related
to the fact that Ma’s measure is an average, rather than the marginal re-
tention rate. It is the rate at the margin that is expected to influence the
behavior of provincial or subprovincial governments.

The second empirical study of fiscal decentralization in China is by
Zhang and Zou.”’ They measure fiscal decentralization by the ratio of
provincial spending to total central spending (or a variant). This measure
is questionable. Since their province-specific decentralization measure
shares a common denominator—the total spending of the central govern-
ment—the degree of fiscal decentralization is entirely determined by the
local spending of a province. The larger the local spending, the greater
the fiscal decentralization is said to be. Thus, the province with the high-
est local spending would also be the one that enjoys the highest degree
of fiscal latitude. In reality, however, this is hardly the case because the
magnitude of fiscal spending in a province reflects the population and
economic size of the province instead of its fiscal freedom. For example,
Sichuan, the province with the highest provincial spending, did not actu-
ally enjoy more fiscal leeway than did Guangxi, a much smaller prov-
ince. Similarly, Shanghai had a larger fiscal expenditure than Tianjin but
did not have more fiscal freedom.

Another important issue that is overlooked by previous studies con-
cerns the effective starting point of fiscal decentralization in China. It is
true, as we noted earlier, that China’s fiscal reform started in the early
1980s. But the revenues that were shared by the central and provincial
governments were small. Moreover, the changes in the fiscal relations
between the central and provincial governments were, to a large extent,
experimental and temporary during 1980-84. The revenue sharing rules
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were not set for multiple years and were subject to annual negotiations
between the two tiers of governments. Some scholars have pointed out
that many of the fiscal changes planned in this brief 4-year period were
short-lived.” From the viewpoint of provincial governments, there was a
great deal of uncertainty about the future fiscal policies of the central
government. It is quite possible that the best strategy for provincial gov-
ernments was to retain the status quo. In contrast, the fiscal reforms from
1985 onward were much more clearly defined. The revenue sharing rules
initially were fixed for 3 years and then for a longer period of time. Al-
though the agreed-on sharing formulas were changed in a few instances
during the contract period, they were largely followed.

In this study, we consider fiscal decentralization to start in 1985 and
measure it by the marginal retention rate of locally collected budgetary
revenues by provincial governments. As discussed in Section II, there
were four types of central-province fiscal arrangements in 1985-87 and
five types in 1988-93. Our fiscal decentralization measure is determined
by how much of the revenue increments were kept by provincial govern-
ments. In cases where provinces were permitted to retain a share of their
revenues, FD is equal to the share specified. Fourteen provinces in
1985-87 and five provinces in 1988-93 were in this category. The re-
maining types of arrangements imply a 100% marginal retention rate.”
The marginal retention rates for the sample provinces are reported in
table 1 in the columns titled FD. The fiscal decentralization measure
assumes the value of zero for all provinces prior to 1985.%*

V. Results

Table 3 reports the basic regression results on the growth rate of per cap-
ita GDP. Table 4 presents robustness tests of the results to alternative
specifications of the measure for fiscal decentralization. Note, first, the
test statistics reported at the bottom of table 3. The row titled HN con-
tains the Hausman statistics for testing the random-effects model against
the fixed-effects model. As the chi-square statistics indicate, the Haus-
man specification test rejects the random-effects model as a valid speci-
fication. The row titled LR shows the results of likelihood ratio tests con-
cerning the hypothesis of no fixed effects. As the chi-squared statistics
are greater than the critical values corresponding to the 1% level of sig-
nificance, the tests argue in favor of the two-way fixed-effects model
against the classical regression with no fixed effects. Thus all regressions
are specified as two-way fixed-effects models. In the interest of simplic-
ity, the estimates for province and year dummies are not reported in the
tables but are available to the reader on request. The Breusch-Pagan La-
grange multiplier test rejects the null hypothesis of homoscedasticity.”
Therefore, we report in parentheses the -statistics that are based on het-
eroscedasticity-consistent standard errors.”
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TABLE 3

GROWTH RATE OF PER CAPITA GDP REGRESSION

Model
VARIABLE 1 2 3 4% S
FD .0362 0349 .0265 .0259 .0271
(2.703) (2.595) (2.049) (1.659) (2.039)
HRS .0372 .0408 .0448 .0565 .0336
(1.768) (1.951) (2.163) (2.304) (1.685)
GI 0478 .0493 .0459 .0538 0237
(3.819) (3.897) (3.692) (2.879) (1.919)
FISCAP —.144 =126 =157 —.138 —.125
(—5.308) (—4.509) (—5.664) (—3.810) (—3.804)
NSOESH 142 .145 203 259 173
(3.163) (3.288) (4.116) (3.811) (4.052
FPMP .0107 e .00522 =172 .00575
(1.158) (:575) (—1.149) (.576)
POPSHR .0446 cee .0353 —.0746 =545
(.630) (.509) (—.422) (=:182)
TPOP —.209 S =310 —.405 137
(=1.612) (—2.366) (—2.634) (3.960)
Subsidy i RO 0275 ik oot
Dummy (3.648)
HNi 36.31 [8] 34.13 [5] 35.20 [9] 20.24 [9] 37.98 [9]
LR 289.29 [47] 285.14 [47] 286.40 [47] 181.34 [35] 215.71 [42]
Adjusted R® 52 D2 53 .56 51
Sample size 534 534 534 294 406

Note.—Province and year dummies are included in all models; estimates are cor-
rected for heteroscedasticity according to Halbert White (‘‘A Heteroskedasticity-Consis-
tent Covariance Matrix Estimator and a Direct Test for Heteroskedasticity,”” Economet-
rica 48 [May 1980]: 817-38); t-statistics are in parentheses; HN = Hausman test
statistics for testing the random-effects model against the fixed-effects model; LR = like-
lihood ratio test statistics for testing the fixed-effects model against the classical regres-
sion model with no fixed effects; otherwise, variables are as defined in table 2.

* Estimates are based on the subsample, excluding provinces that received subsidy
from the central government.

+ Estimates based on the subsample 1979-93.

+ Numbers in square brackets are degrees of freedom associated with y>-statistics.

A. Basic Results

Model 1 of table 3 is a straightforward estimation of equation (3). Fiscal
decentralization is shown to have a positive and significant effect on the
growth rate of per capita GDP. The estimate, 0.0362, implies that, ceteris
paribus, the growth rate of per capita GDP should rise by 3.62 percent-
age points in response to a fiscal reform that raises the marginal retention
rate of budgetary revenue from 0 to 100%. Rural reform is also shown
to have a positive and significant impact on the growth rate. As expected,
the growth rate of fixed capital investment is positively and significantly
associated with the growth rate. The price reform variable is insignifi-
cant. The estimate for NSOESH is positive and statistically significant,
indicating that the nonstate sector has become an important impetus for
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economic growth. The coefficient for FISCAP is negative and statisti-
cally significant, implying that richer provinces tend to grow at a lower
rate. This evidence suggests conditional convergence in income levels
across provinces in China. Other variables that capture the differences in
initial conditions across different regions are generally insignificant.

To examine whether the estimated effect of fiscal decentralization
is sensitive to the inclusion of insignificant variables, we estimate model 2.
The estimates hardly vary.

Recall that the degree of fiscal decentralization is measured by the
marginal retention rate on the revenue increments by provincial govern-
ments. As such, subsidy-receiving provinces have a 100% retention rate,
similar to provinces that remit a fixed amount of their revenues to the
central government. One may question the validity of such an approach.
In model 3, we examine whether the estimates of model 1 remain the

TABLE 4

GRrROWTH RATE of PER CAPITA GDP REGRESSIONS

MODEL
VARIABLE | i 2% 3% 48 5 6
FD 0372 .0503 .0217 .0315 .0254
(2.750) (3.633) (2.510) (2.422) (1.607)
FDAVG s 0119 .0082
(2.358) (1.392)
HRS .0387 0411 .0374 0379 .0397 .0389
(1.831) (1.938) (1.774) (1.788) (1.863) (1.839)
Gl 0489 .0484 .0478 .0479 .0483 .0481
(3.865) (3.858) (3.822) (3.829) (3.854) (3.848)
FISCAP —.144 -.147 —.143 —.143 —.142 —145
(—5.298) (—=5.398) | (—5.266) " (—35.267) (—=5.206) - (—5-338)
NSOESH 145 .159 138 138 155 157
(3.216 (3.433) (3.097) (3.087) (3.313) (3.386)
FPMP 00974 00948 0105 0106 0103 0101
(1.049) (1.019) (1.136) (1.147) (1.149) (1.117)
POPSHR 0417 .0376 .0426 0416 .0390 0438
(.593) (.541) (.601) (.587) (:551) (.618)
TPOP —.206 —.208 =207 —.206 =253 —.243
(=1593) L (—FE611) »(=1599). (= 1.589) (=1915) " (—1.819)
Adjusted R? 52 52 .52 52 52 2
Sample size 534 534 534 534 534 534

NoTE.—Province and year dummies are included in all models; estimates are cor-
rected for heteroscedasticity according to Halbert White (‘A Heteroskedasticity-Consis-
tent Covariance Matrix Estimator and a Direct Test for Heteroskedasticity,”” Economet-
rica 48 [May 1980]: 817-38); t-statistics are in parentheses; FDAVG = the average rate
of budgetary revenues retained by provincial governments; otherwise, variables are as de-
fined in table 2.

* FD is introduced as a lagged variable (by one period).

+ FD is introduced as a lagged variable (by two periods).

1 FD is introduced in log form.

§ FD is introduced in logistic form.
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same when we distinguish between subsidy-receiving provinces and
other provinces by introducing a dummy variable. The dummy variable,
called Subsidy, equals one for subsidy-receiving provinces during the pe-
riod 1985-93 and zero for all other provinces and for the rest of the sam-
ple period. The estimate for fiscal decentralization is reduced from
0.0362 to 0.0265 but remains statistically significant at the 1% level. The
coefficient for the newly added dummy variable is positive and signifi-
cant, indicating that, ceteris paribus, subsidy-receiving provinces grow at
a faster rate. The estimates for all other variables are very similar to
those of model 1. A second way to deal with the issue is to estimate
model 1 using a subsample that excludes all subsidy-receiving provinces.
We do this in model 4. These estimates are very similar to those in
model 3 and are also in line with those in model 1, despite the almost
50% reduction in the sample size. There is no compelling evidence,
therefore, against our treating subsidy-receiving provinces as having a
100% marginal revenue retention rate.

Another potential source of bias is that parameter values in the pre-
reform period may be different from those in the reform period. In other
words, the estimates may be sensitive to the inclusion of the data from
the prereform years. In model 5, we report the results of the growth re-
gression applied to the subsample that covers only the reform period
1979-93.7 The estimate for FD remains statistically significant and is
similar to its counterparts in models 3 and 4. The most noticeable change
occurs in the estimate for the total population. Unlike in the previous
models, this coefficient is positive and statistically significant, suggesting
that larger provinces tend to grow faster than smaller ones. No apprecia-
ble changes occur in the rest of the estimates. There is no strong evi-
dence, therefore, that our results are driven by the prereform subsample.

B. Robustness Tests for the Specification of Fiscal
Decentralization Variable

It is conceivable that a substantial period of time may pass between the
initiation of a reform measure and its final impact on the growth rate. To
explore such a possibility, we specify the growth rate to be a function of
the fiscal decentralization variable lagged by 1 or 2 years. The lag allows
for the response time of the growth rate to changes in this reform mea-
sure. When the fiscal decentralization variable lagged by 1 year is used
in model 1 of table 4, all estimates, especially the estimate for the fiscal
decentralization, are remarkably similar to those of model 1 in table 3.
In model 2 of table 4, the fiscal decentralization measure lagged by 2
years is introduced. Again, the results indicate that fiscal decentralization
has had a positive impact on the rate of economic growth. The only dis-
cernible change is with respect to the size of the estimate associated with
the fiscal decentralization variable, which is bigger than its counterparts
in any of the models analyzed so far. It might be tempting for us to iden-
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tify what the optimal lag structure is for this variable. However, the pres-
ence of high autocorrelation in the fiscal decentralization variable rules
out a meaningful analysis of the distributed lag structure. Nevertheless,
when we specify a lag structure that includes FD lagged by 1 year and
2 years, we obtain positive estimates for both of them, but the estimated
standard errors become predictably larger because of the presence of
multicollinearity.

So far, we have chosen the linear transformation of the marginal
retention rate as our standard fiscal decentralization measure. However,
it is possible that the relationship between the degree of fiscal decentral-
ization and the growth rate is nonlinear. Therefore, to examine the ro-
bustness of our results to alternative specifications of fiscal decentrali-
zation, we rerun the regression model 1 of table 3 using a logarithm
transformation and a logistic transformation of this variable.” The results
are reported in models 3 and 4 of table 4. The estimates for FD are still
positive and statistically significant. The estimate from the logarithm
specification, 0.0217, implies that a switch from a centrally controlled
fiscal system to a fully decentralized one should raise the rate of growth
by about 10%. A similar interpretation obtains from the estimate per-
taining to the logistic transformation of FD. The estimates for all other
variables hardly change.”

We next examine the robustness of our results to an alternative, but
less pertinent, measure for fiscal decentralization. In model 5 of table 4,
the average revenue retention rate is used.”’ The results are generally
consistent with the findings in the previous regression models. The only
noticeable change is that the estimate for fiscal decentralization is much
smaller than the estimates obtained from other models in which fiscal
decentralization is defined as the marginal retention rate of budget reve-
nue by a province. This indicates that the growth rate is more responsive
to a change in the marginal retention rate than in the average retention
rate. Put differently, two provinces that are allowed to keep the same
proportion of their budget revenues may experience different growth
rates of per capita GDP just because they are subject to different reten-
tion rates at the margin. In this case, the growth rate is higher in the
province facing a higher marginal retention rate than in the one with
a lower marginal retention rate. In fact, when we introduce both mea-
sures (the marginal and the average retention rates) in model 6 of table 4,
the estimate associated with the marginal retention rate remains positive
and significant at the 10% level, whereas the estimate for the average
retention rate (albeit positive) loses significance. This may suggest that
the marginal retention rate is a superior measure for fiscal decentraliza-
tion. Furthermore, the estimate is larger for the marginal retention rate
(0.0254) than for the average retention rate (0.0082), which is consistent
with the results from the models where the two measures are introduced
separately.
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C. Testing the Exogeneity of the Fiscal Decentralization Measure
Although the results of our regression analysis show that fiscal decentral-
ization is strongly associated with the growth rate of per capita GDP, it
is arguable that the direction of causality may go from the latter to the
former: poor provinces with low growth rates tend to be receivers of fis-
cal transfers from the central government whereas rich provinces with
high growth rates are more likely to be given greater fiscal freedom. If
this is the case, all our estimates will suffer from endogeneity bias and,
hence, will be inconsistent. There are several indications, however, that
fiscal decentralization is exogenously determined. First, we find that our
measure for fiscal decentralization, FD, is quite stable. It assumes the
value of zero in all provinces before 1985 and shows little within-prov-
ince variation over time during the remainder of our sample period. The
central-province fiscal arrangement was changed only once after it was
first introduced in 1985. The adjustment was made in 1988 and was im-
plemented accordingly until 1993, the last year of our sample period.
Second, when we conducted a Hausman test of the potential endogeneity
of the fiscal decentralization variable, we found that this test fails to re-
ject the hypothesis that the marginal retention rate on budget revenue is
exogenous to the model.*

D. Investment and Other Dimensions of Fiscal Decentralization

In Section III, we argued that FD may raise the growth rate in two ways.
First, fiscal decentralization can lead to an increase of capital investment
at the provincial level, which, in turn, brings about economic growth.
For provincial governments, the incentives to invest are stronger under
a decentralized fiscal system than under a centralized one because the
former affords provincial governments a greater share of returns that
may be generated by additional investment. Indeed, if there exists a posi-
tive relationship between fiscal decentralization and the amount of pro-
vincial government investment, the estimates for fiscal decentralization
reported in tables 3 and 4 would understate the total effect of fiscal de-
centralization on economic growth. We examine this issue through an inde-
pendent regression analysis, in which Gl is regressed against FD and other
independent variables included in the growth regressions. The result shows
that fiscal decentralization and investment are positively correlated. How-
ever, the correlation is not statistically significant. Thus, based on our
sample, there is no compelling evidence suggesting that fiscal decentral-
ization promotes growth by raising total capital investment.

The second channel through which fiscal decentralization increases
the growth rate is the enhancement of efficiency of resource allocations.
As we have noted in Section I, provincial governments may have an in-
formational advantage vis-a-vis the central government about local needs
and, as a result, may be able to deliver public goods and services that
are sensitive to local economic conditions. For example, a province can
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increase its total output by allocating more resources or reallocating re-
sources from low-productivity to high-productivity areas. It is important
to note that such efficiency gains as a result of fiscal decentralization,
similar to technological changes, can have long-lasting effects on the
growth rate of per capita GDP. Our econometric model allows us to iso-
late such effects, and the estimation results show unequivocally that fis-
cal decentralization has made significant contributions to the rates of
economic growth in Chinese provinces.

However, the paucity of relevant data precludes a detailed analysis
of the way in which fiscal decentralization has brought about efficiency
gains in China. Nevertheless, there is some evidence from aggregate pro-
vincial statistics suggesting that, in the wake of fiscal decentralization,
provincial governments have allocated a bigger portion of their revenues
to high-productivity areas. For example, we find a positive and signifi-
cant association between the share of budgetary expenditure on infra-
structure investment and the degree of fiscal decentralization.* One pos-
sible interpretation of this result is that provincial governments have tried
to improve the efficiency of resource allocation by spending more on in-
frastructure, which increases the productivity of all other forms of capi-
tal, and less on low-productivity areas, such as the agricultural sector.”
Perhaps the most telling evidence is the active involvement of county
governments in the development of township and village enterprises
(TVEs). Fiscal decentralization was not confined to central-provincial
fiscal relations, and similar decentralized fiscal arrangements were intro-
duced between provincial and county governments. This has changed the
investment behavior of county governments, who now can keep a greater
share of locally generated revenues. As a result, they have stronger in-
centives not only to invest more but also to invest more in the high-pro-
ductivity rural industrial sector by building more TVEs. A fuller analysis
of the role played by county governments is beyond the scope of the cur-
rent study.

Our use of the marginal retention rate as a measure for fiscal decen-
tralization is an improvement over the measures used in previous studies.
However, it is not a perfect indicator. The level of fiscal decentralization
also depends on the degree to which the central government can interfere
in local governments’ financial affairs through other channels. For exam-
ple, the central government may grant a province some preferential poli-
cies, such as permitting it to set up special economic zones or granting
it the power to approve investment projects. However, to the extent that
such policies are province specific, their effects are captured by province
dummies, which we have introduced in all the growth regressions.

V1. Conclusion
In this article, we investigate the effect of fiscal decentralization initiated
in the mid-1980s in China on the growth rate of per capita GDP. We find
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that fiscal decentralization has made a significant contribution to eco-
nomic growth, which is consistent with the hypothesis that fiscal decen-
tralization can increase economic efficiency. In addition, we find that ru-
ral reform, capital accumulation, and nonstate sector development were
the key driving forces of the economic growth in China over the past 20
years Or so.

These results allow us to draw two conclusions. First, and more
general, is that institutional arrangements matter. Besides fiscal decen-
tralization, other reforms (the household responsibility system in the ru-
ral sector and the ‘‘privatization’’ of the industrial sector by way of ex-
panding the non-state-owned enterprises) have also been conducive to
economic growth in China. Second, according to the data set, fiscal de-
centralization has raised the growth rate in China mainly by improving
the efficiency of resource allocation rather than by inducing more invest-
ment.

It should be noted that the changes in the fiscal relationship between
the central and provincial governments in China since the 1980s are
much more intricate. The marginal rate of budget revenues retained by
provincial governments, which we have adopted as the measure for fiscal
decentralization in the empirical investigation, will not fully capture the
intricacy. A better understanding of the factors and mechanisms that are
crucial to the central-province negotiation process is important. For this
reason, the results of this study should be viewed as tentative, and further
investigation is most desirable.
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