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Abstract Theoretical studies suggest that there is a close association between fiscal
decentralization and economic growth. However, whether this linkage holds in China or
not is a matter of ongoing debate in recent empirical studies. In this paper, we investigate
the impact of the 1994 tax sharing system on economic growth in China. Using a panel
dataset for 29 provinces in China over the 1995-2014 period in a simultaneous equations
system that controls for the simultaneity of fiscal decentralization, physical capital accu-
mulation and economic growth, the influence of decentralization on economic growth is
estimated. The estimation results indicate that there is an inverted-U shaped relationship
between fiscal decentralization and economic growth. Because the optimal level of fiscal
decentralization that maximizes economic growth is higher than the data for most pro-
vinces, further decentralization is in general helpful to China’s economic growth.
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1 Introduction

The contribution of institutional reform to China’s economic performance has been
investigated by numerous works in recent years. Among them, one of the key reform
programs that have had a profound impact on China’s economic growth is the fiscal
decentralization. Fiscal decentralization in China is roughly the same as in the other
countries of the world, meaning that the central government gradually loosens its fiscal
control and grants fiscal autonomy to the local governments (Lin and Liu 2000). Despite a
unitary political system and its idiosyncrasies in the collection and distribution of fiscal
resources, the fiscal distribution in China has made a significant progress alongside the
rapid growth of China’s economy.

According to the classic theory developed by Tiebout (1956), the most advantage of
fiscal decentralization is that, due to proximity and informational advantages, local gov-
ernments are able to respond better to local needs and services, thereby promoting economic
growth. Hence, labor mobility and cross-regional competition for public goods and services
force local governments to listen closely to the needs of the local communities. The con-
ventional wisdom indicates that fiscal decentralization promotes economic growth (e.g.,
Tiebout 1956; Musgrave 1959; Oates 1972). There has been a growing body of literature
that examined and verified the conventional wisdom using different samples, of which the
representative studies include Desai et al. (2005), Iimi (2005) and Buser (2011). However,
in contrast to the arguments in favor of fiscal decentralization, an increasing number of
studies have shown that the effects of fiscal decentralization have seldom lived up to
expectations (e.g., Davoodi and Zou 1998; Morgan 2006, 2007; Bodman 2011). This
skepticism is usually fuelled by the various practical problems that emerged alongside fiscal
decentralization, such as higher government deficits, the inefficiency of government deci-
sions, corruption, and a fragmented national market, all of which can harm overall economic
growth (Prud’Homme 1995; Yang 1997; Young 2000). Thornton (2007) claimed that when
fiscal decentralization is defined as the revenues over which sub-national governments have
full autonomy, it does not have significant impact on economic growth. As fiscal decen-
tralization and political decentralization is closely related, the empirical results of Ezcurra
and Rodriguez-Pose (2013) indicated that relationship between political decentralization
and economic growth is insignificant, therefore the impact of fiscal decentralization on
growth is also not significant. Besides, Enikolopov and Zhuravskaya (2007) argued that the
results of fiscal decentralization depend on the countries’ political institutions: a strong
national party system that preserves their accountability to the local constituencies is
necessary for efficient decentralization. More recently, Rodriguez-Pose and Ezcurra (2011)
and Baskaran and Feld (2013) both found that fiscal decentralization has negative impacts
on economic growth in Organization for Economic Co-operation and Development (OECD)
countries. Some recent studies found that the fiscal revenue decentralization and fiscal
expenditure decentralization have different impacts on economic growth. Nguyen and
Anwar (2011) found empirical evidence that economic growth in Vietnam is positively
associated with fiscal revenue decentralization but negatively related with fiscal expenditure
decentralization. Interestingly, using a panel dataset of 23 OECD countries between 1972
and 2005, Gemmell et al. (2013) also found similar results for OECD countries.

With respect to China, Lin and Liu (2000) claim that fiscal decentralization coupled
with the household responsibility system are the two most important reform programs that
were implemented during the reform period. Some scholars even argue that fiscal
decentralization has played a fundamental role in China’s economic success (Oi 1992;
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Qian and Weingast 1997; Qian 1999). Despite the theoretical advantages, the empirical
evidence of the effects of fiscal decentralization on China’s economic growth is contro-
versial. For example, as an influential early work, Zhang and Zou (1998) utilized a
provincial panel data from 1970 to 1992 to obtain empirical evidence that is contrary to the
theoretical expectations. They claimed that China’s fiscal decentralization had a negative
impact on the provincial economic growth. In a follow-up study, Jin and Zou (2005)
reported a similar negative relationship for an extended dataset that covered up until 1999,
except for the period of 1994-1999. Using a similar dataset, however, Lin and Liu (2000)
found that fiscal decentralization has positive impacts on economic growth; and Zhang and
Gong (2005) showed that the contribution of fiscal decentralization to provincial economic
growth was significantly negative before 1994 but turned to significantly positive after-
ward. Qiao et al. (2008) found that fiscal decentralization has led to not only economic
growth but also a significant increase in regional inequality. Similarly, Chu and Zheng
(2013) found evidence for the positive relationship between fiscal decentralization and
regional economic growth in China using a simultaneous equations system which incor-
porates output, fiscal decentralization, physical capital and human capital. Besides, some
recent studies also reported that fiscal decentralization led to higher fiscal expenditures of
local governments (Jia et al. 2014) and FDI inflow (He and Sun 2014), since both gov-
ernment expenditure and FDI are generally contribute to economic growth, these recent
researches also provided evidence for the positive relationship between fiscal decentral-
ization and economic growth.

The above results, however, have to be taken with a grain of salt. In empirical studies,
the effect of fiscal decentralization on economic growth is usually estimated using a growth
regression model in which the economic growth rate is the dependent variable and fiscal
decentralization is one explanatory variable, while the physical capital accumulation or
private investment is often included in the model as another explanatory variable. How-
ever, such research design might be unable to detect the actual influence of fiscal decen-
tralization on economic growth. It should be noted that the level of fiscal decentralization
restricts the ability of local governments to conduct ambitious infrastructure investment
programs, and these restrictions, in turn, affect the local economic growth as investment
becomes an increasingly important growth engine for China’s economy.' However, robust
economic growth increases the tax base and the various extra-budgetary fiscal revenues
(such as the land granting income of local governments), which could in turn improve
fiscal resource abundance of local governments and thereby promote fiscal decentraliza-
tion. Hence, the existing studies have not considered the simultaneity; therefore, their
estimation results could suffer from simultaneity bias and are therefore insufficient® To
overcoming such problem, a simultaneous equation model (SEM) should be conducted.

Measurement error poses another problem in previous studies. Most studies have
employed data from before 1994, when the tax sharing system (TSS) was adopted. Because
of frequent policy adjustments in the early stages of fiscal decentralization, the early data
could be prone to inconsistency and measurement error. Moreover, the fiscal

' According to the statistics from China’s Statistic Yearbooks, China’s capital formation rate had increased
from 38.2 % in 1978 to 45.9 % in 2014, while the final consumption rate had decreased from 62.1 to 51.4 %
during the same period. The empirical estimations of Chow and Lin (2002) and Miyamoto and Liu (2005)
indicated that investment has indeed played an important role in China’s economic growth in the post-
reform era since 1978.

2 For instance, Qiao et al. (2008) have tried to control for the simultaneity of economic growth and the
geographic distribution of fiscal resources. However, the simultaneous problem discussed here is probably
more important and relevant considering the important role of investment in China’s economic growth.
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decentralization indicator was apparently improperly measured in some studies, which
could lead to problematic estimation results.’

Given the drawbacks in the empirical aspect, a SEM is carefully designed to control for
the potential simultaneity of fiscal decentralization, capital accumulation and economic
growth. Using a panel dataset from 1995 to 2014 (i.e. the time after the implementation of
the TSS), we estimated the effects of fiscal decentralization on economic growth, which is
the main contribution of this study. Moreover, because the existing estimation results on
the relationship between economic growth and fiscal decentralization is rather contro-
versial, the possible nonlinear relationship between economic growth and fiscal decen-
tralization may exist. Hence, the potential nonlinear relationship is explicitly explored by
simultaneously incorporating the level of fiscal decentralization and its squared term,
which is another contribution of this study. In this regard, this study also contributes to the
theory that there might exist an “optimal level” of fiscal decentralization for a transitional
economy like China. The estimation results also have important policy implications for
China nowadays at a crossroad of further fiscal system reform: if the “optimal level” of
fiscal decentralization indeed exists, there would be a limit for expanding fiscal decen-
tralization to benefit future economic development in China, and the fiscal policies should
differentiate across different regions to maximize the positive effects of fiscal
decentralization.

The remainder of the paper is structured as follows. Section “Historical background:
Fiscal decentralization in China” provides a brief review of fiscal decentralization history
in China. Section “Hypothesis, estimation methodology and data” describes the set-ups of
the simultaneous equations model (SEM) and the data used for estimation. In sec-
tion Estimation results and robustness tests, the estimation results of the SEM are reported
and discussed in the light of previous studies. Finally, section “Conclusion and policy
implications” concludes and discusses corresponding policy implications.

2 Historical background: fiscal decentralization in China
2.1 The fiscal responsibility system (FRS): 1980-1993

Before 1978, Chinese provinces had no fiscal autonomy at all, while the central govern-
ment fully disposed all of the fiscal resources, including the way and the amount how they
were collected and distributed. The early experiments of fiscal decentralization in China
were carried out in 1980. In the first 5 years—the exploring period of the FRS—the
revenue sharing rules changed frequently. In 1985, a significant change in the fiscal
arrangement was made to raise the portion of the shared revenue in the total government
budget to a sufficiently high level. Under the 1985 fiscal arrangement, the central gov-
ernment relied on the local governments to increase the total revenues and to provide
resources to the central government. Despite much fine-tuning in the following years, the
1985 arrangement remained the cornerstone of the FRS before it was replaced by the Tax
Sharing System (TSS) in 1994.

3 For example, Lin and Liu (2000) use the marginal retention rate on the revenue increments by the
provincial governments as the measure of fiscal decentralization. Therefore the subsidy-receiving provinces
have a 100 % retention rate, similar to the provinces that remit a fixed amount of their revenues to the
central government. As shown in Table 1 of their paper, the fiscal decentralization for 25 out of 28 provinces
reached 100 % in 1988.
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Fig. 1 The Share of Central Budgetary Revenue Relative to Total Fiscal Revenue (SCBRR), the Share of
Local Budgetary Revenue Relative to Total Fiscal Revenue (SLBRR), and the Ratio of Total Budgetary
Revenue Relative to GDP (RTBRR), 1978-2014, %

However, the 1985 fiscal decentralization arrangement did not effectively stimulate the
local governments to collect the shared revenues, and the local governments gradually
reduced the tax burden of the local enterprises to promote local economic growth.
Meanwhile, to maintain the ability to finance local expenditures, the local governments
turned to various out-of-system revenues.* These efforts were expended at a cost to the
central government: the ratio of the central government revenue sharing to that of the local
governments decreased steadily from 35 % in 1978 to 12 % in 1992 (see Fig. 1).

2.2 The tax sharing system (TSS): 1994-today

Because of the undesirable consequences of the FRS, the central government launched a
brand-new system in 1994—the “TSS”—which for the first time explicitly defined central,
shared, and local taxes between the central government and the provinces. The tax col-
lection was also split into central and provincial administrations, with the former collecting
the central and shared taxes and the latter collecting the provincial taxes. The effect of the
TSS is obvious: in 1994, the first year after the TSS was introduced, the share of fiscal
revenues for the central government to the total fiscal revenue saw a substantial leap to
56 % from 22 % in the previous year (see Fig. 1), and this ratio remained above 50 %
between 2000 and 2010. In recent years, the ratio of central government fiscal revenues to
total fiscal revenues fell slightly below 50 to 45.9 % in 2014.

4 Before 1993, China’s state-owned enterprises (SOEs) were generally controlled and operated by local
governments. Local governments were allowed to keep the retained revenues of the local SOEs as extra-
budgetary revenue; hence, they tended to provide various types of advantageous conditions to the local
SOEs, such as tax relief and administrative privileges to keep the local SOEs from cross-regional compe-
tition. In turn, many local SOEs were required to share the spending responsibilities of the local govern-
ments. To a certain extent, the local governments played the role of a de facto agency of the local SOEs
(Steinfeld 1999).
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Fig. 2 The Total Revenues of Local Governments (TRLG), The Total Expenditures of Local Governments
(TELG), the Gap Between the Revenues and the Expenditure of Local Governments (GBRE), and the Total
Land Granting Revenues (TLGR), 1994-2014, 100 million yuan

Although the TSS reform caused a decrease in the revenue share of the local govern-
ments, the expenditure burden of the local governments did not correspondingly reduce.’
Therefore, the TSS has essentially shifted the fiscal burden onto the local governments.
Even though the central government has increased the transfer payments to the local
governments over time, the budgetary revenue of the local governments still fell short of
their expenditure needs (Hao 2015; also see Fig. 2). The persistent fiscal difficulties forced
the local governments to look for extra income beyond the fiscal arrangement. Since the
housing commercialization reform was launched in 1999, the land granting income has
become the most important source of extra-budgetary revenue (see Fig. 2). Another
important source of extra-budgetary fiscal revenue for the local governments is various
loans from commercial banks. Although China’s local governments were never supposed
to borrow in the first place, the central authority tacitly allowed them to borrow money
from banks by setting up so-called local government financing vehicles. According to a
report from the National Audit Office, in 2010, the local-government debts totaled as 10.7
trillion yuan ($1.65 trillion) or 27 % of China’s gross domestic product that year.® The
ballooned extra-budgetary revenues of the local governments have mitigated the effort of

5 A recent case for the mismatch of financial resources and responsibilities between the central and the local
governments was the stimulation program that was designed to cushion China’s economy from the eruption
of the global financial crisis in late 2008. The central government supplied only 1.2 trillion yuan of the total
4 trillion yuan project, with the other 2.8 trillion yuan being contributed by the local governments and
private investors. Eventually, the local governments additionally spent up to 10.7 trillion on the various
complementary local stimulation programs.

6 See http://www.bloomberg.com/news/2010-06-28/china-tackling-local-government-debt-risks-may-undermine-
growth-cicc-says.html. Some analysts believed that the National Audit Office’s figure failed to count certain types
of local government debt, implying that the actual total could be even higher. For example, soon after the release
of China’s official report, Moody’s said that according to their own estimate, the debt levels of China’s local
governments might be RMB 3500 billion higher than the officially admitted number.
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the fiscal revenue recentralization after the implementation of the TSS, but the increasing
reliance of local governments on the extra-budgetary revenues has also caused new
problems.”

The latest dramatic move in China’s fiscal reform is to replace business tax by value
added tax (VAT). After 4 years’ pilots in selected industries and regions, Chinese gov-
ernment has decided to expand the reform and introduce VAT on financial services,
construction and real estate, and consumer services such as food, catering and accom-
modation in 2016.® The main purpose of this reform is to reduce the cost of enterprises and
investment by avoiding double taxation. This reform also has significant impacts on fiscal
decentralization. Because business tax belongs to a local tax while VAT is a central tax, the
expansion of the reform would cause an increase in central fiscal revenues at the expense of
local fiscal revenues. As a result, the broader introduction of VAT suggests a lower degree
of fiscal revenue decentralization. Because local fiscal expenditure is closely related with
local fiscal income, the fiscal expenditure decentralization is also expected to be decreased
under reform.

3 Hypothesis, estimation methodology and data
3.1 Estimation methodology

Given the potential endogeneity between fiscal decentralization and economic growth, it is
necessary to utilize a simultaneous equations model (SEM) as the estimation method, as
Bodman (2011) and Chu and Zheng (2013) did. The first equation of this SEM should be a
growth regression based on Levine and Renelt (1992) and Woller and Phillips (1998).
Moreover, as mentioned previously, to investigate whether there is a nonlinear relationship
between economic growth and fiscal decentralization, the squared term of fiscal decen-
tralization is also introduced, as Akai et al. (2007) and Qiao et al. (2008) did. Concretely,
the growth equation has the following form:

GR;y = o9+ o1 FD;; + o (FD,-,,)z—}— a3INV;, + oasControl;; + ul; + el;, (1)

where GR;, represents the real GDP per capita growth rate, FD; , is the measure of the fiscal
decentralization level, (FD; )? is the squared term of FD;,, INV;, is the growth rate of per
capita physical capital in real terms, and Control;, is a set of additional control variables
that are believed to be highly related to China’s economic growth. The subscripts i and t
represent the corresponding province and year, respectively. The unobserved province-
specific factors are captured by the time-constant province-specific error ul;; ¢l;, is an
idiosyncratic error. Because this equation is the central concern of the study, the mea-
surement of FD and the choice of the control variables will be elaborated in detail in the
next subsection.

7 For example, the rocketing real estate prices in China have already become a social and political problem.
However, because the real estate market boom is the premise for local governments to obtain high land
granting revenue from the real estate developers, they do not have an incentive to curb the recent, rampant
speculation in the real estate market.

8 For more information, please refer to http://www.reuters.com/article/us-china-economy-tax-idUSKCNOV31AB
and https://www.dlapiper.com/en/us/insights/publications/2016/03/global-tax-news-mar-2016/china-expands-vat-
reform-to-new-sectors/.
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Next, the capital accumulation equation and the fiscal decentralization equation are
defined in the following way:

INVi; = By + BiFDiy + ByGRi s + B3I _1is + ByRis + BsGDP_1;, + u2; + &2;, (2)
FD;; = vq+ yINVi; + v,TAX;, + y3RW;, + y,LANDI; , 4+ u3; + €3;, (3)

In the capital accumulation Eq. (2), INV is the dependent variable, and FD and GR are
two explanatory variables. In addition, according to economic theory, the real interest rate
(R) affects investment and is added as an explanatory variable.” Considering the fact that
the level of economic development would affect the capital accumulation growth rate, the
Moving average of per capita real GDP in previous five years (GDP_I) is also introduced
as an explanatory variable.

Regarding the fiscal decentralization Eq. (3), INV is necessarily included as an
explanatory variable.'® Because the determination of the fiscal decentralization has to take
into account the regional historical development level and the differences across regions, a
relative wealth indicator-RW, measured by the ratio of per capita provincial GDP to per
capita national GDP, are added as an explanatory variable. Because the tax revenues are
the main resources for the local budgetary revenues, the composite tax rate (TAX, measured
as the ratio of total tax revenue to GDP) is also introduced as a regressor. In addition, to
estimate the effect of the land granting revenue on fiscal decentralization, the ratio of the
land granting income to GDP (LANDI) is added as another explanatory variable. Because
some factors, such as geographic land area, are basically invariable over time, the effects of
these factors are captured by the time-invariable residual x3;."!

The SEM consists of the Egs. 1, 2 and 3. All of these equations are fully identified
because for each equation there is at least one exogenous or predetermined variable in
another equation that is not contained in that equation, which satisfies the rank conditions
for the identification of an SEM. The basic estimation method for the identified SEM is a
two-stage least squares (2SLS) method, which is essentially an instrument variable (IV)
estimate with multiple instruments. Because there might be a contemporaneous correlation
of disturbances across the equations in this SEM, the more appropriate estimation method
should be a three-stage least squares (3SLS) estimation. 3SLS is generally recommended
over 2SLS when the disturbances of the separate equations are correlated and is considered
to be consistent and asymptotically more efficient (Kennedy 2011).

It should be noted that, although Chu and Zheng (2013) also utilized a simultaneous
equations system to investigate the relationship between fiscal decentralization and eco-
nomic growth in China, their study has at least four important disparities comparing with

® The real interest rate is defined as the difference between the nominal interest rate and the inflation rate. In
this study, we use the difference in the one-year benchmark loan interest rate and the GDP deflator as the
measure of the real interest rate. Although China’s monetary policy, including the decisions on key interest
rates, has been tightly controlled by the central authority and the commercial banks and financial institutions
have no right to set nominal interest rates on their own, the different inflation rates in the different provinces
cause real interest rate variation among provinces.

19 panizza (1999) and Arzaghi and Henderson (2005) have described a similar relationship that economic
development determines fiscal decentralization.

" According to Panizza (1999) and Arzaghi and Henderson (2005), other factors that influence fiscal
decentralization include ethnic fractionalization, geographic area and the level of democracy. The geo-
graphic area of a province does not change over time, and its effect is reflected in the time-constant error u3i.
The other two factors change slowly over time, and their effect is incorporated in the first lag of fiscal
decentralization.
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our work. First of all, the potential nonlinear relationship between economic growth and
fiscal decentralization is investigated explicitly in this study, while Chu and Zheng (2013)
merely examined the conventional linear relationship. Second, Chu and Zheng (2013)
assumed that fiscal decentralization does not affect economic growth directly, instead its
impact on economic development is obtained through its effects on physical and human
capital stock. However, as Zhang and Zou (1998) and Zhang and Gong (2005) have
clarified, fiscal decentralization has direct influences on economic development, which
might dominant the indirect effects that Chu and Zheng (2013) focused on. As a result, in
this study, we focus on the direct influences of fiscal decentralization on economic growth
through an appropriate simultaneous equation system. Third, the time period examined by
Chu and Zhang (2013) is 1996-2005, while in this study we chose 1995-2014 as the
sample period. Considering the fact that China’s economy developed very fast since early
1990 s, covering a longer time period could give us a more comprehensive understanding
of the nexus of China’s fiscal decentralization and economic growth. Fourth, we have used
panel 3SLS, 2SLS as well as conventional panel data Fixed effects and ordinary least
squares (OLS) methods to test and verify the robustness of the estimations, while Chu and
Zhang (2013) just made a one-shot estimation without any robustness check.

3.2 The data

We use a panel dataset for 29 of China’s provinces over the 1995-2014 period.'* The
beginning year of the TSS, 1994, is excluded from the sample period because the central-
to-provincial government transfers started to be recorded in the budget in 1995. A province
is treated as the lowest subnational level of governments in my dataset because the fiscal
arrangements of the TSS are generally between the central and the provincial
governments. '

3.2.1 The measurement of fiscal decentralization

As discussed previously, a reasonable and accurate measurement of this indicator is a
necessary precondition for a meaningful and correct estimation result from the SEM.
According to classic fiscal decentralization theory, the devolution of fiscal powers and
responsibilities from the national to the subnational governments is related to four main
interrelationships among the different government levels: (1) expenditure decisions, (2)
taxing and revenue-raising powers, (3) intergovernmental fiscal transfers and (4) subna-
tional borrowings (Vo 2010)."* Therefore, the reasonable fiscal decentralization

12 There are currently 23 provinces, four Centrally Administered Municipalities, and five autonomous
regions in the mainland of China’s territory. Because these entities are administratively equal, we use the
term “province” throughout the paper. Chongqing was a prefecture-level city in Sichuan province and only
became a new municipality in 1997. Therefore, in my database, Chongqing’s statistics are added back to
those of Sichuan for the years after 1997. Tibet is dropped from the dataset because of data unavailability.

13 China’s fiscal system has five hierarchical levels of government: (1) central, (2) provincial, (3) prefecture,
(4) county, and (5) township. In the context of China, the fiscal revenue and expenditure arrangements of the
lower-level governments are tightly controlled by the higher-lever counterparts; therefore, the fiscal rights of
the last three tiers of the government are essentially in the hand of the provincial governments.

14 These four aspects of fiscal decentralization belong to “the first generation theory” of fiscal decentral-
ization, according to Vo (2010). The second generation theory of fiscal decentralization, characterized in
terms of two motivating issues, incentives and knowledge (Vo 2008), is only newly emerging and does not
appear to represent a coherent system of analysis yet. Therefore, in this paper, we only focus on the mature
first generation theory of fiscal decentralization.
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measurements should consider all of these four relationships. In the context of China,
currently, the power of the expenditure decision might be the most important aspect of
these four core responsibilities. The reason for the importance of this power is straight-
forward: the expenditure of a local government directly determines how much investment
it can finance. As a result, we define the first fiscal decentralization as the expenditure
decentralization indicator: the share of the provincial composite fiscal expenditure within
the national composite fiscal expenditure in per capita terms (denoted as FD1, hereafter).'
Regarding the revenue-raising power, a similar fiscal revenue decentralization indicator is
defined as the share of the provincial composite fiscal revenues (the sum of the budgetary
and the extra-budgetary revenues) within the national composite fiscal revenues in per
capita terms (denoted as FD2, hereafter). Figure 3 depicts the distributions of the indicator
FD1 in 1995 and 2014 by province. Because of the high correlation between the provincial
composite expenditure and revenue (the correlation coefficient is 0.918), the geographical
distribution of FD2 is very similar to that of FD1. The figures reveal a clear pattern of fiscal
decentralization’s geographical distribution: the ethnic autonomous areas, remote border
areas, and economically undeveloped areas and the prosperous megacities tend have higher
fiscal decentralization level. For example, in 2014, the western and northern provinces
(Inner Mongolia, Xinjiang, Qinghai, and Ningxia) and three eastern municipalities (Bei-
jing, Shanghai and Tianjin) are on the top half of the fiscal decentralization ranking table.

Conventionally, classic fiscal decentralization theory argues that the matching of rev-
enue means and expenditure assignments at the subnational level benefits economic
growth. As a result, after considering the average levels of the revenue and the expenditure
share, the signs on the coefficient of FD1 and FD2 should elucidate the question of whether
the convergence or the divergence of revenue and expenditure decentralization fosters
economic growth.

The intergovernmental fiscal transfers are essentially a second-order (or non-constitu-
tional level) issue, according to classic fiscal decentralization theory. The necessity for the
fiscal transfers is due to the vertical fiscal imbalance under the prevailing assignment of
revenue and expenditure responsibilities (Vo 2010). For China, the intergovernmental
fiscal transfer was intended to equalize the economic development across regions. How-
ever, the World Bank (2003) evaluated the current system of intergovernmental transfers
and considered them poorly designed for addressing the regional fiscal disparities or for
supporting the financing of vital social services.'® Since the current transfer system is
seriously flawed and there is a lack of consistent data, there is no particular fiscal
decentralization indicator designed for the intergovernmental fiscal transfers. Because of
the lack of data, no specific fiscal decentralization indicator is designed for the final aspect
of fiscal decentralization theory—the subnational borrowing responsibility.

To sum up, we adopt two fiscal decentralization indicators, FD1 and FD2, to indicate
the relative power of the expenditure and the revenues of the provincial governments,
respectively. Although these indicators are not perfect and do not reflect information on the

'S The composite fiscal expenditure is the sum of the budgetary expenditure and the extra-budgetary
expenditure. The composite fiscal expenditure is utilized instead of its components (e.g., Expenditure for
Education and Expenditure for Medical and Health Care) because the fiscal arrangement of the TSS is
primarily for the distribution of total fiscal resources between central and local governments.

16 For example, according to chart 4 of Shen et al. (2012), in 2004, the largest three central-provincial fiscal
transfer programs were the revenue sharing transfers (469.5 billion yuan), the tax rebate (404.97 billion
yuan) and earmarked grants (322.33 billion yuan), which together amounted to over 80 % of the total
central-provincial transfers. Comparatively, the equalization transfer that year was a mere 74.5 billion yuan,
or approximately 5 % of the total transfers.
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Fig. 3 The fiscal decentralization indicator FD1, 1995 (left) and 2014 (right)

distribution of decision-making authority between the levels of government, these mea-
sures still provide a useful proxy for the relative level of countries’ fiscal decentralization,
and in practice they are also used in the empirical literature (Qiao et al. 2008; Rodriguez-
pose and Krgijer 2009).

3.2.2 Other explanatory variables in growth regression equation

In this subsection we will briefly discuss the other explanatory variables that are used in the
growth regression Eq. (1).

It is commonly recognized that the physical capital stocks are difficult to estimate
because of the difficulty in determining the depreciation rates, the initial capital stock and
the appropriate deflators. In the current literature, many researchers took a shortcut and
used the investment rate (defined as the ratio of investment to provincial GDP) (Zhang and
Zou 1998; Jin and Zou 2005) or the growth rate of the fixed asset investment (Lin and Liu
2000; Qiao et al. 2008) instead. However, because Eq. (1) is adapted from the standard
growth regression, which originates from the Cobb-Douglas production function, the most
relevant control variable for capital should be the capital growth rate. We thus utilized the
perpetual inventory method suggested by He et al. (2007) to compile the provincial capital
stock data.

Of course, human capital stock data for China is even more difficult to obtain. In this
study, we follow the estimation method developed by Funke and Hao (2009) to measure
the human capital stock as the product of the employed workers and their average edu-
cational years. The human capital defined in this way captures the features of the labor
force and of education, which are considered to be the most important aspects of human
capital to promoting technological advances and economic growth.'” To eliminate the
effects of population scale, the human capital in per capita terms is utilized. In this way, the
provincial human capital is the average schooling years of the provincial total population.

'7 In the empirical studies regarding the relationship between fiscal decentralization and economic growth,
other human capital indicators have also been used, such as the illiteracy rate (RODRIGUEZ-POSE and
KR@IJER 2009) and the high school graduation rate (Akai and Sakata 2002). However, these indicators
only reflect a particular facet of education and are therefore not used in this study. Other factors beyond the
scope of education, such as on-the-job training and firm-specific human capital investments, could con-
tribute to the improvement of the human capital stock. Unfortunately, because of measurement difficulties
and missing data, these factors are excluded from this study.
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Table 1 Variable definitions, means, and standard deviations

Variable Mean  Standard Definition
deviation

GR 9.879 2937 Growth rate of per capita real GDP (%)

FD1 0.947 0.561 The ratio of provincial composite fiscal expenditure to national
composite fiscal expenditure in per capita terms

FD2 0.655 0.573 The ratio of provincial composite fiscal revenues to national composite
fiscal revenues in per capita terms

INV 10.988 3.870 Growth rate of per capita physical capital (%)

HK 1.854 4.872 Growth rate of per capita human capital (%)

FDIPC 0.213  0.560 Per capita real foreign direct investment (thousand constant 1978 yuan,
calculated based on average exchange rate)

GDP_1 0.386 0.401 Moving average of per capita real GDP in previous 5 years (10000
constant 1978 yuan)

1 1.322 1.371 Moving average of per capita capital stocks of previous 5 years in real
term (10000 constant 1978 yuan)

R 3.143 4.355 Real interest rate, equal to the difference of nominal interest rate and
inflation rate (%)

TAX 13.550 8.235 The ratio of total tax revenue to GDP (%)

RW 1.336  1.028 The ratio of per capita provincial GDP to per capita national GDP

LANDI 3.226  2.706 The ratio of land granting income of provincial governments to

provincial GDP (%)

In fact, this indicator for human capital has been commonly used in previous studies,
including Barro and Lee (1996) and Soukiazis and Antunes (2012).

Because of the former Chinese leader Deng Xiaoping’s inspection in South China to call
for more and rapid pro-marketization reforms in 1992, foreign direct investment (FDI)
poured into China and played an increasingly important role in China’s economic
growth.18 To control for the contribution of FDI, we use per capita utilized FDI in real term
(FDIPC) as an explanatory variable.

Finally, in order to test whether late-development advantages across China’s provinces
exist, the moving average of per capita real GDP for the previous 5 years (GDP_1) is
introduced as a control variable.

The calculations for two fiscal decentralization indicators, FD1 and FD2, are based on
the fiscal data from the Finance Yearbook of China (various issues). The provincial real
capital stock data before 2003 are taken directly from table A11 and table A12 of He et al.
(2007); the corresponding data presented afterward are calculated by the author. All of the
other variables are taken or estimated from the data in the Chinese Statistical Yearbook
(various issues), the Tax Yearbook of China (various issues), the Chinese Land and
Resources Yearbook (various issues), and the various provincial statistical yearbooks. As a
brief summary, Table 1 lists the definitions and the statistical information for the key
variables. Besides, the provincial levels of fiscal decentralization — the key variable of this
study—are listed in Table 4 in the Appendix.

'8 For example, Curran et al. (2007) employ the ratio of FDI to local GDP as one regressor in the growth
regression for China. Using cross-sectional data at county- and city-levels, they report a significant positive
contribution of FDI to local economic growth.
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4 Estimation results and robustness tests
4.1 Basic regression results

Table 2 reports the estimation results by 3SLS and 2SLS.

Because the data for provincial land granting revenues are only available since 1998, the
sample period is between 1998 and 2014 when the ratio of land granting income of
provincial governments to provincial GDP (LANDI) is incorporated into the fiscal
decentralization equation. When LANDI is not included, the sample period is 1995-2014.
To investigate the impacts of fiscal expenditure decentralization and fiscal revenue
decentralization on economic growth respectively, FD1 and FD2 are utilized separately.
Considering the fact that FD1 and FD2 are highly correlated, the estimation results using
FD2 could also be treated as a robustness check of the estimation results using FDI.

The major findings from the estimation results shown in Table 2 can be summarized as
follows:

First, contrary to the classic decentralization, the relationship between economic growth
and fiscal decentralization in China is indeed nonlinear. Specifically, the positive coeffi-
cient of FD and negative coefficient of (FD)? indicate that the relationship is inverted-U
shaped: as fiscal decentralization is low, higher decentralization is beneficial to economic
growth; when the level of fiscal decentralization is high enough, further increase in the
level of fiscal decentralization would be harmful to growth. This finding is quite robust
because the estimation results are basically consistent for the fiscal decentralization for
government expenditure and income and by 3SLS and 2SLS estimators. These results are
similar to Akai et al. (2007) and Qiao et al. (2008). Because the nexus of economic growth-
fiscal decentralization is inverted-U shaped, there could be an “optimal level” of decen-
tralization that could maximize the economic growth rate. As shown in Table 2, the
optimal levels for both fiscal expenditure decentralization and fiscal revenue decentral-
ization are between 2.0 and 2.6 (except for the 3SLS estimation results for models (3) and
(4), in which the optimal level for fiscal revenue decentralization is estimated to be over
4.0). For the majority of provinces (except for the prosperous megacities like Beijing and
Shanghai), by 2014 the level of fiscal decentralization had not reached the optimal level,
suggesting that the higher level of fiscal decentralization is economically beneficial for
most provinces. To some extent, this finding could be treated as a compromise of previous
mixed estimation results of Zhang and Zou (1998) that claimed the relationship between
economic growth and fiscal decentralization is negative, and Lin and Liu (2000), Qiao
et al. (2008) and Zhang and Gong (2005) that found economic growth is positively related
with fiscal decentralization. Furthermore, because of the potential simultaneity of invest-
ment growth, capital accumulation and fiscal decentralization, there exists a positive
indirect contribution of fiscal decentralization to economic growth through its impact on
capital accumulation.

Second, the land granting revenue of the local governments makes a significant
contribution to fiscal revenue decentralization, but it does not affect the fiscal expen-
diture decentralization significantly. In the fiscal decentralization equation, the coeffi-
cients of LANDI are positive and statistically significant in models (4) and (8) when
fiscal revenue decentralization is used as the dependent variable, while its coefficients
turn out to be insignificant in models (2) and (6) when fiscal expenditure decentralization
is used as the dependent variable. One possible explanation for this finding is that land
selling income is a key complementary fiscal resource for local governments. The
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statistics reveal that in most provinces the income obtained from land selling accounted
for over 25 % of total government fiscal revenue, in some provinces (such as Anhui and
Shandong) the revenues from land selling were even nearly half of the tax revenues.
According to the estimation results, the importance of land granting revenues to gov-
ernment expenditure is even higher than that of TAX. The disproportionately high
importance of land granting revenues to fiscal decentralization reflects the fact that
provincial governments have higher disposal power and flexibility on the land granting
revenues than the tax revenues.

Third, the estimated coefficients of most control variables in the growth regression
(1) turn out to be basically as expected, with the physical capital growth rate and the
per capita FDI both being positively and significantly associated with provincial eco-
nomic growth. The human capital stock growth rate exhibits a positive association with
the provincial economic growth, but and the effect is not significant at the 10 % level.
The relatively economically minor contribution of the human capital growth rate is
broadly consistent with some previous research on the economic impact of fiscal
decentralization in which human capital is considered (e.g., Akai and Sakata 2002;
RODRIGUEZ-POSE and KR@GIJER 2009)."” The relatively minor effect of the human
capital growth rate could reflect the fact that investment rather than technological
progress or human capital accumulation played the role of growth engine for China’s
economy over the last two decades during the sample period. Besides, the significant
and negative sign of historical per capita real GDP (GDP_I) verifies that there has been
a conditional convergence process across the provinces, as Weeks and Yao (2003) and
Zou and Zhou (2007) found.

Finally, in the capital accumulation equation, the coefficient of the real interest rate
(R) is significantly positive by 3SLS estimations, but this coefficient presents a negative or
insignificant when 2SLS estimator is used. This apparently unconventional finding to some
extent reveals that investment decisions in China are not essentially made by adminis-
trative determination rather than on the basis of the market mechanisms (Fan et al. 2007;
Chen et al. 2011). In practice, investment largely relies on the monetary policy environ-
ment: monetary loosening can directly lead to an investment boom while monetary
tightening is usually followed by an investment slowdown (Zhang 2009; Huang et al.
2012). Because China’s monetary policy has a strong countercyclical feature, the capital
growth rate therefore sometimes exhibits positive associations with the real interest rate. In
addition, the significantly positive coefficient of the historical level of economic devel-
opment (GDP_I) implies that the growth rate of capital stocks is highly related with recent
economic performance.

4.2 Robustness tests for the alternative specifications and estimation methods
The 3SLS estimates in Table 2 are broadly consistent with the corresponding 2SLS esti-

mates but have smaller standard deviations (and therefore higher t-values) for most vari-
ables. This observation is consistent with the theory that 3SLS is generally more efficient

!9 Akai and Sakata (2002) utilized the percentage of high school graduates in the total population as the
measure of human capital stock and reported its coefficients ranging from 0.09 to 0.12 in the panel
regression results. RODRIGUEZ-POSE and KR@IJER (2009) investigated the influence of fiscal decen-
tralization on economic performance in central and eastern European transition countries. They employed
the illiteracy rate as the proxy for human capital and their estimation results implied that a one-percent
decrease in the illiteracy rate could contribute to economic growth of between 0.01 and 0.1 %, depending on
how many years of lags were considered.
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than 2SLS. In the following estimations, only FD1 is used as the fiscal decentralization
indicator. The various estimation results are summarized in Table 3. In the columns 14 of
Table 3, in order to save space, only the regression results of the growth Egq. (1) are
reported.

First of all, an interactive term of FD1 and a regional dummy, EAST, is introduced
to examine whether the effect of fiscal decentralization differ in different regions.?® The
significantly positive sign of this product indicates that the direct contribution of fiscal
decentralization to economic growth is considerably higher in more prosperous eastern
region than in other areas of China. According to the statistics, the eastern provinces
generally had higher levels of fiscal decentralization, which partly explain that the
eastern region is more prosperous in economic development than central and western
regions. The coefficients of the other variables hardly change after this product is
added.

To test the robustness of the estimation results when alternative forms of fiscal
decentralization is utilized, FD1 in logarithm form and its squared term are incorporated in
models (9) and (10). As shown in Table 3, the estimation results of these alternative
models using logarithmic form of fiscal decentralization do not change remarkably com-
pared with the results of the benchmark models (1) and (2) in Table 2. In other word, the
estimation results are quite robust to different forms of fiscal decentralization used.

The purpose of using 3SLS and 2SLS methods is to control for potential simultaneity. It
is still meaningful and reasonable to estimate the system when this endogeneity is not
controlled for and to compare the results with those obtained previously. To this end, the
growth Eq. (1) is conducted with panel data using fixed effects estimators (models 13 and
14 of Table 3). The estimation results do not differ significantly from the benchmark
results shown in Table 2, although the estimated coefficients of fiscal decentralization are
statistically insignificant.

As a comparison, the OLS estimation is also applied. Compared with benchmark
results shown in models (2) and (6) in Table 2, the coefficient of squared term of FDI1
turns out to be insignificant, and the “optimal level” of FD1 calculated based on the
estimation results is also considerably higher than those acquired from the benchmark
results. Comparing this result with the result shown in model (15), the estimated
insignificant coefficient of (FD1)* using OLS should be caused by the failure to account
for the potential endogeneity.

5 Conclusion and policy implications

This research was an attempt to explore the contribution of fiscal decentralization to
provincial economic growth in China after the implementation of the Tax Sharing
System in 1994. This study adds to a growing body of literature that investigates the
relationship between decentralization and local economic growth. In line with the
majority of recent studies investigating China’s economic growth, it has been shown that
institution indeed matters. The potential simultaneity of physical capital growth, fiscal
decentralization, and provincial economic growth has been carefully controlled for
through a specifically designed simultaneous equations model. The impact of fiscal
decentralization on provincial economic growth is inverted-U shaped: when the level of

20 The EAST dummy is equal to 1 for the following provinces while O for all of the others: Beijing, Tianjin,
Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and Hainan.
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fiscal decentralization is low, higher fiscal decentralization would foster economic
growth; while when fiscal decentralization is high enough, to increase the level of
decentralization further would damage economic development. To some extent, this
finding could be considered as a compromise of the classic fiscal decentralization theory
which claims that fiscal decentralization promotes economic growth and some recent
empirical studies that found a negative relationship between fiscal decentralization and
economic growth.

Chinese Tax Sharing System reform adopted in 1994 has reversed the trend of
decreasing central fiscal revenue share. However, its cost is also obvious: local govern-
ments have to hunt for extra fiscal resources to finance their growing expenditure needs.
Since 1998, local governments rely increasingly on extra-budgetary revenues especially
land granting revenues and loans of various kinds. The amount of land granting revenues
has become comparable to the conventional tax revenues, and in some eastern provinces
the land granting revenues are close to or even higher than one half of total tax revenues.
Given that the estimated “optimal level” of fiscal decentralization that maximizes eco-
nomic growth has not been reached in most provinces except two prosperous megacities
Beijing and Shanghai, the corresponding policy implication is clear: in order to maintain
and further foster local economic growth, more fiscal resources as well as policy flexibility
should be distributed from central authority to local governments especially the central and
western provinces where the levels of fiscal decentralization are still considerably low. By
the same token, the effects of some recent fiscal reforms on economic growth should be
carefully evaluated. For instance, granting the right to issue local bonds directly to local
government is beneficial to local economic growth, because it allows provincial govern-
ments an important source of income and therefore may raise the fiscal decentralization
level.”! In contrast, the reform program to replace the business tax with a VAT may to
some degree affect local economic development since business tax accounted for a con-
siderable fraction of local fiscal revenues while VAT is a typical tax category that belongs
to central fiscal revenues. As a result, the switch may decrease the level of fiscal decen-
tralization and be harmful to local economic growth.

Appendix

See Table 4.

2! Please refer to http://online.wsj.com/article/SB10001424052970204485304576642470825957018.html.
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