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Abstract: This paper measures inter-provincial market fragmentation by adopting an adjusted
priced-based approach from the Law of One Price using a three-dimensional panel of annual price on
eight goods across 31 provinces in Mainland China during 1999–2015. By using the system Generalized
Moment Estimation (GMM) approach, we analyze the non-linear effect of inter-provincial market
fragmentation on regional economic development and its differences in various regions and periods.
By constructing a Cross-Terms Model, we analyze the influence of various motivations of provincial
governments on the non-linear relationship between inter-provincial market fragmentation and
regional economic development. The results show that (1) Chinese domestic market fragmentation
appears to have caused a fluctuating decline during 1999–2015. (2) The inter-provincial market
fragmentation imposes an inverted U-shaped influence on regional economic development. It is
necessary to maintain moderate market fragmentation for the promotion of regional economic
development. (3) It is beneficial to maintain a lower degree of market fragmentation as time goes
on. It is necessary to maintain a lower degree of market fragmentation in Eastern and Central
China compared with Western China. (4) Compared with Social Stability and Official Positions
Promotion, the motivation of Fiscal Revenue Enhancement requires the maintenance of a lower
degree of inter-provincial market fragmentation for regional economic development.
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1. Introduction

Domestic market fragmentation in China has always been an essential issue of academic
concern [1–3]. There are generally two reasons that lead to domestic market fragmentation: One is
geographical distance, and the other is the border effect of government intervention and local
protectionism. With the promotion of transportation infrastructure, especially High-Speed Rail, the role
of geographic distance in market fragmentation has been declining significantly. The inter-provincial
market fragmentation caused by the border effect still has an important impact on the regional economic
development in China. This paper tries to investigate the non-linear effect of inter-provincial market
fragmentation on the regional economic development in China.

Most studies conclude that severe market fragmentation will inevitably lead to the loss of
macroeconomic efficiency [4], and will not be conducive to the economic development of an overall
country. But why do provincial governments in China still tend to choose the strategy of market
fragmentation? The possible reason is that market fragmentation may have a positive effect on
regional economic development, which is different from the negative effect on national economic
development. We argue that inter-provincial market fragmentation has both positive and negative
influences on regional economic development in China. It is important to strengthen the positive
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effect of market fragmentation and weaken the negative effect of market fragmentation for promoting
regional economic development in China.

The inter-provincial market fragmentation means that goods, services, and production factors
cannot be circulated freely across different regions [5], preventing the exertion of market scale and
comparative advantage. Market fragmentation entails that the developing regions cannot effectively
undertake the production factors and industries from the developed regions, and the enterprises in
developed regions cannot expand their market in developing regions. Therefore, in both developed
and developing regions, inter-provincial market fragmentation has an adverse impact on regional
economic development.

On the other hand, inter-provincial market fragmentation also has a positive effect on regional
economic development. The policy of market fragmentation implemented by the local government can
protect the inferior industries in its jurisdiction [6]. The protection and cultivation of inferior industries
can optimize the regional industrial structure in the future and provide an industrial base for regional
economic development. Meanwhile, inter-provincial market fragmentation can reduce the outflow of
production factors and taxes in a region, and then increase the production factors and fiscal revenue in
that region. The increase of production factors is conducive to regional economic development under
the market mechanism. The increase of financial revenue provides financial support for future regional
economic development under the government mechanism [7].

Is the positive effect of inter-provincial market fragmentation on regional economic development
stronger than its negative effect? We argue that the inter-provincial market fragmentation imposes
an inverted U-shaped influence on regional economic development. When the degree of market
fragmentation is lower than a certain value, the positive effect of inter-provincial market fragmentation
on regional economic development is stronger than its negative effect. Conversely, when the degree
of market fragmentation is beyond a certain value, the positive effect of inter-provincial market
fragmentation on regional economic development is weaker than its negative effect. It is necessary to
maintain moderate market fragmentation for the promotion of regional economic development.

Furthermore, there is a difference in the periods and regions in terms of the effect of inter-provincial
market fragmentation on regional economic development. Since China’s reform and opening up, with
marketization promotion, the market has played a more important role in the allocation of resources
in regional economic development [8]. The hindrance of inter-provincial market fragmentation to
market scale and comparative advantage is also increasing as time goes on. It is beneficial to maintain
a lower degree of market fragmentation for the market scale and comparative advantage to be effective.
As far as regional heterogeneity is concerned, it is necessary to maintain a lower degree of market
fragmentation in Eastern and Central China for regional economic development. There is a more
perfect market mechanism in Eastern and Central China, by which the market will play a more
important role in resource allocation than the government [9]. Conversely, it is necessary to maintain
a higher degree of market fragmentation in Western China. A proper increasing degree of market
fragmentation in Western China can reduce the outflow of production factors and taxes, and thus make
a greater contribution to regional economic development.

There are various motivations for provincial governments to implement the policy of market
fragmentation, including Social Stability, Fiscal Revenue Enhancement, and Official Positions Promotion.
We will analyze the impact of inter-provincial market fragmentation on regional economic development
under the influence of different motivations of provincial governments. Furthermore, we will
put forward a strategy of maintaining a moderate market fragmentation for promoting regional
economic development.

Based on panel data of 31 provincial regions in Mainland China from 1999 to 2015, we empirically
examine the non-linear impact of inter-provincial market fragmentation on regional economic
development by using the system Generalized Moment Estimation (GMM) approach and investigate
the regional and period differences of the effect. Meanwhile, constructing a cross-terms model, we
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empirically analyze the influence of various provincial government motivations on the non-linear
relationship between inter-provincial market fragmentation and regional economic development.

The subsequent sections are organized as follows. The second section reviews the literature on
the studies related to this paper. The third section measures the degree of inter-provincial market
fragmentation of 31 provinces in Mainland China. The fourth section empirically analyzes the non-linear
effect of inter-provincial market fragmentation on regional economic development. The fifth section
empirically analyzes the effect of various motivations of provincial governments on the non-linear
relationship between inter-provincial market fragmentation and regional economic development.
The sixth section ends the study with some conclusions.

2. Literature Review

The measurement of domestic market fragmentation originated from scholars’ research on
evaluating the trade barriers between international markets. With the deepening of the research on
international market fragmentation, scholars began to pay attention to the measurement of domestic
market fragmentation. There are mainly four approaches adopted.

(a) A Production Perspective Approach, which examines whether the market tends to be
fragmented by analyzing the interregional dispersion of output. Young (2000) found that there was
widespread convergence in the structure of output during the reform period, as the different provinces
duplicated each other’s industries. Young (2000) also presented data on the variance of regional labor
allocations and labor productivities, showing that these diverged substantially during the reform
period [10]. Fan & Wei (2006) applied the developed econometric methods of panel unit root tests
and nonlinear mean reversion to investigate price convergence in China, and found that prices did
converge to the law of one price in China for an overwhelming majority of goods and services [11].
Fan and Wei (2006) shed light on the extent of the market economy in China and cast doubt on Young’s
(2000) proposition.

(b) A Trade Perspective Approach, which uses the trade flow or border effect between provinces
to reflect the degree of domestic market integration and its changing trend. By analyzing the average
trade output and import data of 25 provinces in China from 1987 to 1992, Naughton (1999) found that
inter-provincial trade flows were significantly stronger than international trade flows and domestic
markets tended to be integrating [12]. Poncet (2005) relied on industry-level trade flows extracted
from provincial input–output tables to develop a model that analyzes the magnitude and evolution
of Chinese provinces’ engagement in domestic trade by computing all-inclusive indicators of trade
barriers. Poncet (2005) found that over the 1990s, not only was China’s domestic market fragmentation
along provincial borders great, but it also has become more severe at least between 1992 and 1997 [13].
The research results of Poncet (2005) show that the border effect leads to domestic market fragmentation.

(c) An Economic Cycle Perspective Approach, which uses the correlation of economic cycles to
measure the synergy between different regions, and indirectly reflects the degree of domestic market
fragmentation. Xu (2002) analyzed the pattern of provincial economic integration in China for the
period 1991–1998 by means of an error-components model that decomposes provincial sectoral real
value-added growth into common national effects, industry-specific effects, and province-specific
effects. Xu (2002) found significant co-movements in the long run, although province-specific factors
still account for one-third of the variance of real output growth in the short run. The results suggest
that although economic integration of the Chinese provinces has progressed under reform, it is by no
means complete [14].

(d) A Price Perspective Approach based on the “Glacier Cost” model. Engel and Rogers (1996)
used CPI data for U.S. and Canadian cities for fourteen categories of consumer prices to examine the
nature of the deviations from the law of one price. Engel and Rogers (1996) found that the distance
between cities explains a significant amount of the variation in the prices of similar goods in different
cities, but the variation of the price is much higher for two cities located in different countries than for
two equidistant cities in the same country [15]. Parsley and Wei (2001) exploited a three-dimensional
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panel data set of prices on 27 traded goods, over 88 quarters, across 96 cities in the U.S. and Japan.
Focusing on dispersion in prices between city-pairs, Parsley and Wei (2001) found that crossing the
U.S.-Japan Border’ is equivalent to adding as much as 43,000 trillion miles to the cross-country volatility
of relative prices [16].

However, the above methods cannot distinguish inter-provincial market fragmentation from
market fragmentation caused by geographical distance. We measure the inter-provincial market
fragmentation by adopting an adjusted priced-based approach from the Law of One Price using
a three-dimensional panel of annual price on eight products across 31 Chinese provinces between
1999 and 2015 and eliminating the effect of geographical distance and traffic improvement. As far
as we know, this paper is the first that uses this methodology on the measurement of domestic
market fragmentation.

On the research of the relationship between market fragmentation and regional economic
development, some scholars believe that market fragmentation hinders regional economic development.
Although economic integration of the Chinese provinces has progressed under reform, it is by no
means complete [14]. Poncet (2003) relied on a new set of provincial trade flow to analyze and compare
the magnitude and evolution of Chinese provinces’ engagement in domestic and international trade
by computing all-inclusive indicators of trade barriers. Poncet (2003) found that Chinese provinces’
greater involvement in international trade went hand in hand with a decrease in domestic trade flow
intensity between 1987 and 1997 [17]. Alcalá and Ciccone (2003) found that trade and domestic market
size are robust determinants of economic growth over the 1960–1996 period, and market integration
has a significant role in promoting economic growth, which indirectly reflected the adverse effect of
the market fragmentation on economic growth [18]. Stoica et al. (2020) believe that market integration
has a positive influence and has many benefits on the growth and sustainable development of the
economy [19].

Other scholars have argued that there is a non-linear impact of market fragmentation on regional
economic development [20]. When the degree of market fragmentation is lower than a certain value,
the effect of market fragmentation on regional economic development is positive. Conversely, when the
degree of market fragmentation is beyond a certain value, the effect of market fragmentation on regional
economic development is negative. In terms of period heterogeneity, some scholars have argued that
the influence of market fragmentation on regional economic development is constantly changing with
the promotion of China’s marketization. In terms of regional heterogeneity, some scholars have argued
that market fragmentation had different effects on economic development in different regions of China.
Market fragmentation had a positive role in developing regions of China, where the market mechanism
is improving [21]. We also analyze the non-linear effect of inter-provincial market fragmentation on
regional economic development and its differences in various regions and periods.

3. Measurement of Inter-Provincial Market Fragmentation

3.1. Method

Roman (2020) argued that the distance between markets could be recognized as one of the more
important factors determining price difference [22]. This means that distance affects the accuracy of
measuring inter-provincial market fragmentation relying on the “one-price rule.” The traditional Law of
One Price (LOP) holds that the causes of market fragmentation include two aspects: One is geographical
distance, and the other is administrative barriers and institutional barriers [23]. By removing the effect
of inter-provincial distance between provinces, we attempt to adopt an adjusted priced-based approach
from the Law of One Price to measure the inter-provincial market fragmentation.

Let P (i, k, t) be the price of the good category k in province i at year t. For a given province pair
(i, j) and a given good category k at year t, we define the absolute deviation as

AP (i j, k, t) = |ln P (i, k, t) − ln P ( j, k, t)| (1)
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The absolute deviation of prices of the good category k increases with the distance between
province i and province j. To remove the effect of inter-provincial distance between provinces, we
denote a new price dispersion as

∆Qk
i jt =

ln (Pk
it/Pk

it−1) − ln (Pk
jt/Pk

jt−1)

ln (di jt/hqt)
(2)

where ∆Qk
i jt refers to the new price dispersion of an identical good, k, between province i and j at

year t. di jt is the distance between provincial capitals in province i and j. hqt is the proportion of
highway mileage to total grade mileage at year t. The greater the absolute value of ∆Qk

i jt, the greater
the price dispersion between province i and j, and the higher the degree of inter-provincial market
fragmentation.

The data used in this paper are three-dimensional, including region, year, and the goods category.
The regional dimension refers to 31 provinces in Mainland China. There are 34 provincial-level
administrative regions in China, including 31 provinces in Mainland China as well as Chinese Hong
Kong, Chinese Macao, and Chinese Taiwan. We only selected 31 provinces in Mainland China for
analysis, because the statistical caliber of Chinese Hong Kong, Chinese Macao, and Chinese Taiwan
is inconsistent with that of Mainland China. The year dimension refers to 1999–2015 due to the lack
of data and the difficulty of data acquisition. The eight goods categories classified by the Chinese
statistical department in the CPI statistics include grain, vegetables, beverages and tobacco and alcohol,
clothing, daily necessities, medicine and health care supplies, books and magazines and electronic
publications, and fuel commodities.

Using Parsley and Wei ‘s approach (2001) [24], we did the following:
First, we calculated the average fluctuation of price dispersion of the good category k as

E(|∆Qk
i jt|) =

∑
i, j |∆Qk

i jt|

n
(3)

where province i and province j are adjacent, n is the sum of pairs of adjacent provinces.
Second, we calculated the fluctuation of price dispersion of the good category k between province

i and province j at year t as
qk

i jt = |∆Qk
i jt| − E(|∆Qk

i jt|) (4)

Third, we calculated the variance of the eight goods categories between province i and province j
at year t as Var(qi jt). The greater the value of Var(qi jt), the higher the degree of market fragmentation
between province i and province j at year t.

Fourth, we calculated the degree of market fragmentation of province i at year t as

f rait =
1

mi

mi∑
j=1

Var(qi jt) (5)

where f rait is the degree of market fragmentation of province i at year t, mi is the number of provinces
that is adjacent to province i. For example, the degree of market fragmentation of Heilongjiang is the
mean of the variance of price dispersion of Heilongjiang and Jilin and Heilongjiang and Neimenggu.

The above calculation process produced 527 observations that are the degree of market
fragmentation of 31 provinces during 1999–2015. The original data of the above indicators are from the
China Statistical Yearbook, the China Labor Statistical Yearbook, and the National Research Network.

3.2. Spatio-Temporal Analysis of Inter-Provincial Market Fragmentation in China

We denote the average value of the market fragmentation of 31 provinces in Mainland China at
year t as fraT, denote the average value of the market fragmentation of 11 eastern provinces in China at
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year t as fraE, denote the average value of the market fragmentation of 20 central and western provinces
in China at year t as fraW. The 11 provinces in Eastern China include Beijing, Fujian, Guangdong,
Hainan, Hebei, Jiangsu, Liaoning, Shandong, Shanghai, Tianjin, and Zhejiang. The six provinces in
Central China include Anhui, Henan, Shanxi, Hubei, Hunan, and Jiangxi. The 14 provinces in Western
China include Gansu, Guangxi, Guizhou, Heilongjiang, Jilin, Neimenggu, Ningxia, Qinghai, Shaanxi,
Sichuan, Xizang, Xinjiang, Yunnan, and Chongqing. Figure 1 presents the average index of market
fragmentation over 31 provinces from 1999 to 2015.
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the data more intuitively, we multiplied the measured data by 10,000.

It might be divided into two periods, namely phase of fragmentation (1999–2004) and phase of
integration (2005–2015). In the first phase, the average index of market integration is in the range
0.4704–0.9663 and is high and less volatile. The degree of domestic market fragmentation in China in
1999 is 0.4704, while the degree of inter-provincial market fragmentation in China in 2004 is 0.9663.
However, it falls sharply from 2004. After 2004, the highest value is 0.5835 in 2008, and the lowest
value is 0.1382 in 2006. The degree of inter-provincial market fragmentation in China in 2015 is 0.2333.
Market integration has appeared in the last 10 years.

Before 2005, the degree of inter-provincial market fragmentation in Eastern China was higher than
that in Central and Western China. After 2005, the degree of inter-provincial market fragmentation
in Eastern China was converging with that in Central and Western China. This indicates that the
differences in market fragmentation between economic regions were narrowing.

The degree of inter-provincial market fragmentation increased slightly during 2008–2009. The 2008
economic crisis started to manifest itself officially on the 15th of September 2008 in the United States of
America [25]. Since then, it spread not only to the financial sector of the global economy but also to its
real sectors. Geographically, it spread to many parts of the world, including China. Affected by the
global financial crisis, provincial governments had strengthened their intervention in the market, and
the degree of inter-provincial market fragmentation slightly increased.

The domestic market fragmentation in China appears to have caused a fluctuating decline during
1999–2015. The average index of market fragmentation over 31 provinces in the first phase (1999–2004)
is 0.6385, while the average index of market fragmentation over 31 provinces in the second phase
(2005–2015) is 0.2757. The domestic market fragmentation in China decreased by 56.82%. However,
there are some provinces which experienced a rapid fragmenting during the period 1999–2015.
As shown in Table 1, Hunan’s degree of market fragmentation increased rapidly from 0.1536 in 1999 to
0.3934 in 2015. Guizhou’s degree of market fragmentation increased rapidly from 0.1791 in 1999 to
0.3677 in 2015.

As shown in Table 1, the top five provinces in the market fragmentation ranking in 2015 are
Shanghai, Ningxia, Beijing, Hunan, and Hainan. The degree of market fragmentation of Shanghai is
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0.7237. The degree of market fragmentation of Ningxia is 0.5375. The degree of market fragmentation
of Beijing is 0.4387. The degree of market fragmentation of Hunan is 0.3934. The degree of market
fragmentation of Hainan is 0.3751.

As shown in Table 1, the last five provinces in the market fragmentation ranking in 2015 are
Fujian, Anhui, Jiangxi, Shandong, and Xizang. The degree of market fragmentation of Fujian is
0.0402. The degree of market fragmentation of Anhui is 0.0872. The degree of market fragmentation of
Jiangxi is 0.1008. The degree of market fragmentation of Shandong is 0.1071. The degree of market
fragmentation of Xizang is 0.1106.

Table 1. Market Fragmentation of 31 Provinces in Different Phases.

Province
Phase

1999–2004 2005–2015 2015

Anhui 0.4980 0.2219 0.0872
Beijing 2.5247 0.4450 0.4387
Fujian 0.2874 0.1240 0.0402
Gansu 0.3703 0.3075 0.2932

Guangdong 0.3864 0.1944 0.1208
Guangxi 0.3047 0.4536 0.1947
Guizhou 0.5981 0.4022 0.3677
Hainan 0.4088 0.1708 0.3751
Hebei 0.6523 0.1958 0.1728
Henan 0.4363 0.1512 0.1427

Heilongjiang 0.3369 0.1904 0.1373
Hubei 0.5339 0.1874 0.2076
Hunan 0.5981 0.3003 0.3934

Jilin 0.4322 0.2523 0.1466
Jiangsu 0.5377 0.4136 0.1897
Jiangxi 0.5091 0.1651 0.1008

Liaoning 0.5025 0.2091 0.1295
Neimenggu 0.4162 0.1674 0.1506

Ningxia 0.5218 0.3149 0.5375
Qinghai 0.3567 0.2663 0.3039

Shandong 0.3507 0.1874 0.1071
Shanxi 0.6390 0.1347 0.1338

Shaanxi 0.5220 0.1958 0.2456
Shanghai 1.2396 0.6844 0.7237
Sichuan 0.5112 0.2506 0.1508
Tianjin 2.5458 0.5173 0.3738
Xizang 0.5170 0.1856 0.1106

Xinjiang 0.2926 0.1349 0.1205
Yunan 0.5523 0.3909 0.1299

Zhejiang 0.5591 0.3517 0.3087
Chongqing 0.8517 0.3798 0.2973

As shown in Figure 2, the degree of market fragmentation of municipalities directly under the
Central Government (Beijing, Shanghai, Tianjin, and Chongqing) was relatively higher. The provinces
with large fluctuations in the degree of market fragmentation are Beijing, Guangxi, Shanghai, Tianjin,
Yunnan, and Chongqing. However, in some provinces, such as Fujian, the degree of market
fragmentation has not changed much during 1999–2015. In some underdeveloped provinces, such
as Xinjiang, the degree of market fragmentation is relatively low. Poncet (2003) found that Chinese
provinces’ greater involvement in international trade went hand in hand with a decrease in domestic
trade flow intensity between 1987 and 1997 [17]. The degree of market fragmentation in some provinces,
such as Shanghai, with a high degree of international openness, is relatively high.
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4. An Empirical Study on the Non-Linear Effect of Inter-Provincial Market Fragmentation on
Regional Economic Development

4.1. Empirical Design

Modeling for Empirical Study

We assume that the output function of region i at time t is Yit = Ait f (Kit, Lit). Y refers to output
level, A refers to total factor productivity, K refers to capital, and L refers to labor. Borrowing the
approach of Ke (2015) [26], we assume that total factor productivity is Ait = β0·g (Domeit, Openit),
where Dome refers to the openness of region i to domestic markets, Open refers to the openness of region
i to foreign markets, and β0 refers to the other factors affecting A besides Dome and Open. Because
market fragmentation and Dome are completely negatively correlated, we can draw the following:

Yit = β0·g( f rait, Openit)· f (Kit, Lit) (6)

where f rait refers to market fragmentation of region i at year t. We assume that per capita output level
is yit = Yit/Lit, and the capital-labor ratio is kit = Kit/Lit. We can then draw the following:

yit = β0·g( f rait, Openit)· f (kit) (7)

Using Checherita–Westphal’s approach (2012) [27] for reference, the estimation model in this
paper is set as the most common binomial form on the research of non-linear relationships based on the
existing literature on market fragmentation. Accordingly, a basic static empirical model after logarithm
is designed as follows:

ln(yit) = β0 + β1[ln ( f rait)]
2 + β2 ln ( f rait) + β3 ln (Openit) + β4 ln (kit) + γi + εit (8)

where β0 is a constant coefficient, β j (j = 1, 2, . . . , 5) is the coefficient term of each variable, γi is the
unobservable factor related to the region, and εit represents the random disturbance term.
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Considering that many variables are affecting regional economic development, there may be some
endogenous problems in the estimation model designed in this paper, such as missing variables, which
may lead to a correlation between the relevant explanatory variables and the stochastic perturbation
terms. Traditional estimation methods, such as Ordinary Least Squares, Maximum Likelihood, Panel
Fixed Effect, Panel Random Effect, and Feasible Generalized Least Squares (FGLS), may make the
estimation coefficients biased and inconsistent. GMM is usually adopted to solve this problem. GMM
is suitable for sample data with “large N and small T,” and it is not necessary to specify the exact
distribution information of random error terms, while the existence of heteroscedasticity and sequence
correlation is allowed. Thus, the panel model should be a dynamic model that contains the first-order
lag term of the interpreted variable. We can draw a dynamic model as follows:

ln(yit) = β0 + β1 ln(yit−1) + β2[ln ( f rait)]
2 + β3 ln ( f rait) + β4 ln (Openit) + β5 ln (kit) + γi + εit (9)

GMMexchange rate (annual average price) to convert the US dollar price into the RMB price.
The capital-labor ratio is represented by the ratio of capital to the labor force, where the capital is
represented by the gross fixed capital formation from expenditure-based GDP which is adjusted based
on 1999, and the labor force is represented by the number of employed persons in urban areas given
the availability of data.

The original data of the above indicators are from the China Statistical Yearbook, the China Labor
Statistical Yearbook, and the National Research Network.

Table 2 gives a statistical description of the average of all of the major explanatory variables and
explained variables of 31 province samples from 1999 to 2015 in China. The average statistics reflect
the mean level of the variable sample data.

Table 2. Statistical description.

Year y fra Open k

1999 7733.61 0.4703 0.2406 2.3083
2000 8520.13 0.5296 0.2838 2.6035
2001 9307.94 0.6738 0.2540 2.8712
2002 10315.06 0.6734 0.2688 3.0794
2003 11792.74 0.5175 0.3166 3.2977
2004 14025.94 0.9663 0.3634 3.5619
2005 16203.13 0.2939 0.3680 3.8128
2006 18533.65 0.1382 0.3822 4.1111
2007 22189.81 0.2372 0.3782 4.4451
2008 26129.39 0.5836 0.3597 4.7553
2009 28209.03 0.4636 0.2717 4.9695
2010 33350.42 0.3550 0.3134 5.3796
2011 39441.87 0.2093 0.3220 5.3230
2012 43386.74 0.1988 0.3143 5.5005
2013 47395.77 0.1597 0.3018 5.4474
2014 50742.77 0.1601 0.2896 5.5290
2015 53083.81 0.2333 0.2451 5.7542

During the 17 years, the per capita GDP and the capital-labor ratio in China increased steadily
and rapidly. The per capita GDP increased by 586.40%. The capital-labor ratio increased by 149.28%.
The gross capital formation increased by 458.27%. The number of employed persons in urban areas
was on the rise, with an increase of 137.50% by 2015. The ratio of total import and export to Gross
Domestic Production shows an inverted U-shaped trend, with the highest value (0.3822) in 2006 and a
slight decline (0.2717) in 2009 due to the impact of the global economic crisis.



Sustainability 2020, 12, 3399 10 of 18

4.2. Analysis of Empirical Results

4.2.1. Estimated Results with the Full Dataset

In Table 3, we adopted the panel data of 31 provinces in Mainland China from 1999 to 2015 for
an empirical analysis of the non-linear effect of inter-provincial market fragmentation on regional
economic development using Stata Statistical Software: Release 15 (StataCorp LLC, College Station,
TX, USA) [28].

Table 3. Estimated results with the full dataset.

Variable Model 1 Model 2 Model 3

L. Ln(y) 0.8753 *** 0.9876 *** 0.9386 ***
(90.09) (133.45) (230.47)

[Ln(fra)]2 −0.0476 *** −0.0775 *** −0.0832 ***
(−9.77) (−14.37) (−14.14)

Ln(fra) −0.1322 *** −0.2045 *** −0.2590 ***
(−8.65) (−11.20) (−11.66)

Ln(Open) 0.2075 *** 0.2912 ***
(15.39) (13.64)

Ln(k) 0.3023 ***
(14.31)

Constant 1.2085 *** 0.6591 *** 0.5889 ***
(11.58) (13.49) (21.55)

Sargan test 69.1257 *** 67.7397 *** 117.5762 ***
Hansen test 29.6899 29.5726 30.2659

AR-1 test −3.5852 *** −3.9053 *** −4.1806 ***
AR-2 test −0.7243 0.8112 0.3472

Notes: Figures in parentheses are the t statistics of estimated coefficients. *** indicates significantly different from
zero at the 1% level.

Before performing the panel regression, stationarity tests for series should be conducted, otherwise,
the regression may be spurious and will result in misleading conclusions (Ma et. al, 2016) [29].
The second-generation panel unit root tests proposed by Pesaran (2007) [30] were adopted in this
paper. We found that both tests reject the null of the unit root for the variables y, fra, Open, and k at 10%
significance. We conclude that these variables are stationary.

We used lagged values of the dependent variable as a gmm-style instrument for the level equation
as well as an iv-style instrument for the first difference equation. We followed the two-step system
GMM procedure in order to get an efficient estimator that controls the panel specific autocorrelation
and heteroscedasticity problems in the model.

It is essential to check the validity of the instruments and the absence of serial correlation of
second-order in the first-differences error term [31]. We used the Sargan test [32] for over-identifying
restrictions statics for the validation of GMM dynamic models. The results of the Sargan test suggest
that the regressions specifications have failed to reject the null hypothesis, and the instruments are valid.
Another test is for second-order autocorrelation in the first-differences error term, and all coefficients
of the p-value (AR-2) show high values. These findings generally indicate that we cannot reject the
null hypothesis of the absence of second-order serial correlation in the first-differences error. The test
results support the consistency of the system GMM estimator in our estimated results.

In Table 3, Model 3 is the most basic model. In Model 3, we included both the log of fra, and the
log fra squared in the regression to account for possible non-linearity in the relationship. Based on
Model 3, Model 2 added the log of Open. Based on Model 2, Model 1 added the log of k.

The inter-provincial market fragmentation imposes an inverted U-shaped influence on regional
economic development in China. The coefficient of the quadratic term of Ln(fra) is between −0.0832 and
−0.0476 and passed the inspection of the 1% significance level, which suggests an inverted U-shaped
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influence. The coefficient of the primary term of Ln(fra) is between −0.2590 and −0.1322 and passed the
inspection of the 1% significance level. When the degree of market fragmentation is lower than a certain
value, the positive effect of inter-provincial market fragmentation on regional economic development
is stronger than its negative effect. Conversely, when the degree of market fragmentation is beyond
a certain value, the positive effect of inter-provincial market fragmentation on regional economic
development is weaker than its negative effect. It is necessary to maintain moderate inter-provincial
market fragmentation for the promotion of regional economic development.

However, with the increasing degree of market fragmentation, it eventually has an adverse impact
on regional economic development. The inter-provincial market fragmentation is not conducive to
the long-term development of the regional economy. This conclusion is consistent with that of Ke‘s
study (2015) [26]. Ke (2015) constructed an enhanced indicator for trade barrier and examined the
endogenous relationship between market integration and regional economies across China from 1995
to 2011, and found that the endogenous relationship is significant, reflecting a virtuous cycle [33].
We provide a definite answer to the current debate about whether there is a critical point for the impact
of inter-provincial market fragmentation on regional economic development.

The effect of international openness on regional economic development is positive. As shown in
Table 3, the coefficient of Ln(Open) is between 0.2075 and 0.2912 and passed the inspection of the 1%
significance level. Rapid economic growth has been underpinned by expansion in its domestic markets
and the integration of domestic and international markets in goods, services, capital, labor, and foreign
exchange. Linking markets, both domestic and international, has been key to China’s success [21].
The effect of the capital-labor ratio on regional economic development is positive. As shown in Table 3,
the coefficient of Ln(k) is 0.3023 and passed the inspection of the 1% significance level.

4.2.2. Estimated results for different regions

We found that the effect of inter-provincial market fragmentation on regional economic
development differs greatly among different economic regions. This paper divides the economic
regions into Eastern and Central China and Western China. As shown in Table 4, Model 4 provides
the estimated results of sample provinces in Eastern and Central China, and Model 5 provides the
estimated results of sample provinces in Western China.

Table 4. Estimated results for different economic regions.

Variables Model 4 Model 5

L. Ln(y) 0.8757 *** 0.7849 ***
(62.64) (17.63)

[Ln(fra)]2 −0.0527 *** −0.0330 *
(−8.26) (−2.09)

Ln(fra) −0.1664 *** −0.0641 *
(−6.94) (−1.95)

Ln(Open) 0.1251 *** 0.2563 ***
(5.36) (4.50)

Ln(k) 0.2259 *** 0.5574 ***
(6.23) (5.22)

Constant 1.0953 *** 2.0636 ***
(12.91) (5.12)

Sargan test 30.7591 *** 50.3173 ***
Hansen test 16.7697 9.5136

AR-1 test −2.9801 *** −1.9303 ***
AR-2 test 0.0810 −0.4001

Notes: Figures in parentheses are the t statistics of estimated coefficients. *** indicates significantly different from
zero at the 1% level. * indicates significantly different from zero at the 10% level.
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There is an inverted U-shaped relationship between inter-provincial market fragmentation and
regional economic development both in Eastern and Central China and Western China. As shown
in Model 4, the coefficient of the quadratic term of Ln(fra) is −0.0527 and passed the inspection of
the 1% significance level, which suggests an inverted U-shaped influence. As shown in Model 5, the
coefficient of the quadratic term of Ln(fra) is −0.0330 and passed the inspection of the 10% significance
level, which suggests an inverted U-shaped influence.

There is a critical value such that, if the inter-provincial market fragmentation is initially below
this value, the effect of inter-provincial market fragmentation on regional economic development
is positive, whereas if the inter-provincial market fragmentation is above this value, the effect of
inter-provincial market fragmentation on regional economic development is negative.

By calculating −β2/(2 ∗ β1), we can obtain this critical value. The critical value of fra in Model 1 is
0.25. The critical value of fra in Model 4 is 0.21. The critical value of fra in Model 5 is 0.38. The critical
value of fra in Model 1 is greater than the critical value of fra in Model 4. The critical value of fra in
Model 5 is greater than the critical value of fra in Model 1.

It is necessary to maintain a lower degree of inter-provincial market fragmentation in Eastern and
Central China for regional economic development. There is a more perfect market mechanism in Eastern
and Central China, by which the market will play a more important role in resource allocation than the
government. The hindrance of inter-provincial market fragmentation to market scale and comparative
advantage is also increasing in Eastern and Central China. On the other hand, the excessive increasing
degree of inter-provincial market fragmentation leads to excessive local government intervention in
the market, which is not conducive to the development of a regional economy.

Conversely, it is necessary to maintain a higher degree of inter-provincial market fragmentation in
Western China. The degree of marketization in Western China is relatively lower than that in Eastern
and Central China. Provincial governments play a more important role in resource allocation than the
market. A proper increasing degree of market fragmentation in Western China can reduce the outflow of
production factors and taxes, and thus make a greater contribution to regional economic development.
However, the excessive inter-provincial market fragmentation is not conducive to regional economic
development. Moreover, the regional development strategy implemented by the central government
in China limits the provincial governments’ choice of a market fragmentation strategy.

The effect of international openness on regional economic development is positive. As shown in
Table 4, the coefficient of Ln(Open) is between 0.1251 and 0.2563 and passed the inspection of the 1%
significance level. The effect of the capital-labor ratio on regional economic development is positive.
As shown in Table 4, the coefficient of Ln(k) is between 0.2259 and 0.5574 and passed the inspection of
the 1% significance level.

4.2.3. Estimated results over periods

We use the system GMM approach to empirically analyze the non-linear effect of inter-provincial
market fragmentation on regional economic development during 1999–2007 and during 2008–2015,
respectively. Estimated results over periods are shown in Table 5.

The coefficient of the quadratic term of Ln(fra) is −0.0013, and the coefficient of the primary term
of Ln(fra) is 0.0316 in the period of 1999–2007. The coefficient of the quadratic term of Ln(fra) is −0.0213
in the period of 2008–2015 and passed the inspection of the 1% significance level. The coefficient of
the primary term of Ln(fra) is −0.1101 in the period of 2008–2015 and passed the inspection of the 1%
significance level.
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Table 5. Estimated results over periods.

Variables Year

Sustainability 2020, 12, x FOR PEER REVIEW 13 of 18 

4.2.3. Estimated results over periods 441 
We use the system GMM approach to empirically analyze the non-linear effect of inter-442 

provincial market fragmentation on regional economic development during 1999–2007 and during 443 
2008–2015, respectively. Estimated results over periods are shown in Table 5.  444 

Table 5. Estimated results over periods. 445 
Variables Year ≦ 2007 2008 ≦ Year ≦ 2015 
L. Ln(y) 0.9810*** 0.7445***  

(24.64) (59.54) 
[Ln(fra)]2 -0.0013 -0.0213***  

(-0.66) (-4.87)  
Ln(fra) 0.0316*** -0.1101***  

(4.74) (-8.22)  
Ln(Open) 0.0682*** 0.0210***  

(3.60) (4.58)  
Ln(k) 0.2515*** 0.4980***  

(3.93) (11.82)  
Constant 0.1762 1.8783***  

(0.58) (23.71)  
Sargan test 38.9507*** 139.0253*** 
Hansen test 13.5016 30.2264  

AR-1 test -2.1958*** -3.2465*** 
AR-2 test -1.8854 -0.4994  

Notes: Figures in parentheses are the t statistics of estimated coefficients. *** indicates significantly 446 
different from zero at the 1% level. ** indicates significantly different from zero at the 5% level. * 447 
indicates significantly different from zero at the 10% level. 448 
The coefficient of the quadratic term of Ln(fra) is -0.0013, and the coefficient of the primary term 449 

of Ln(fra) is 0.0316 in the period of 1999–2007. The coefficient of the quadratic term of Ln(fra) is -0.0213 450 
in the period of 2008–2015 and passed the inspection of the 1% significance level. The coefficient of 451 
the primary term of Ln(fra) is -0.1101 in the period of 2008–2015 and passed the inspection of the 1% 452 
significance level. 453 

The critical value of fra in the period of 1999–2007 is greater than the critical value of fra in the 454 
period of 2008–2015. It is beneficial to maintain a lower degree of market fragmentation as time goes 455 
on. Since China’s reform and opening up, with marketization promotion, the market has played a 456 
more important role in the allocation of resources in regional economic development. The hindrance 457 
of inter-provincial market fragmentation to market scale and comparative advantage is also 458 
increasing with time. It is beneficial to maintain a lower degree of market fragmentation for the 459 
market scale and comparative advantage to be effective. 460 

Meanwhile, maintaining moderate inter-provincial market fragmentation can reduce the 461 
outflow of production factors and taxes in a region, and thus increase the production factors and 462 
fiscal revenue in that region. The increase of production factors is conducive to regional economic 463 
development under the market mechanism. The increase of financial revenue provides financial 464 
support for the future development of the region under the government mechanism. 465 

The effect of international openness on regional economic development is positive. As shown in 466 
Table 5, the coefficient of Ln(Open) is between 0.0210 and 0.0682 and passed the inspection of the 1% 467 
significance level. The effect of the capital-labor ratio on regional economic development is positive. 468 
As shown in Table 5, the coefficient of Ln(k) is between 0.2515 and 0.4980 and passed the inspection 469 
of the 1% significance level. 470 

2007 2008

Sustainability 2020, 12, x FOR PEER REVIEW 13 of 18 

4.2.3. Estimated results over periods 441 
We use the system GMM approach to empirically analyze the non-linear effect of inter-442 

provincial market fragmentation on regional economic development during 1999–2007 and during 443 
2008–2015, respectively. Estimated results over periods are shown in Table 5.  444 

Table 5. Estimated results over periods. 445 
Variables Year ≦ 2007 2008 ≦ Year ≦ 2015 
L. Ln(y) 0.9810*** 0.7445***  

(24.64) (59.54) 
[Ln(fra)]2 -0.0013 -0.0213***  

(-0.66) (-4.87)  
Ln(fra) 0.0316*** -0.1101***  

(4.74) (-8.22)  
Ln(Open) 0.0682*** 0.0210***  

(3.60) (4.58)  
Ln(k) 0.2515*** 0.4980***  

(3.93) (11.82)  
Constant 0.1762 1.8783***  

(0.58) (23.71)  
Sargan test 38.9507*** 139.0253*** 
Hansen test 13.5016 30.2264  

AR-1 test -2.1958*** -3.2465*** 
AR-2 test -1.8854 -0.4994  

Notes: Figures in parentheses are the t statistics of estimated coefficients. *** indicates significantly 446 
different from zero at the 1% level. ** indicates significantly different from zero at the 5% level. * 447 
indicates significantly different from zero at the 10% level. 448 
The coefficient of the quadratic term of Ln(fra) is -0.0013, and the coefficient of the primary term 449 

of Ln(fra) is 0.0316 in the period of 1999–2007. The coefficient of the quadratic term of Ln(fra) is -0.0213 450 
in the period of 2008–2015 and passed the inspection of the 1% significance level. The coefficient of 451 
the primary term of Ln(fra) is -0.1101 in the period of 2008–2015 and passed the inspection of the 1% 452 
significance level. 453 

The critical value of fra in the period of 1999–2007 is greater than the critical value of fra in the 454 
period of 2008–2015. It is beneficial to maintain a lower degree of market fragmentation as time goes 455 
on. Since China’s reform and opening up, with marketization promotion, the market has played a 456 
more important role in the allocation of resources in regional economic development. The hindrance 457 
of inter-provincial market fragmentation to market scale and comparative advantage is also 458 
increasing with time. It is beneficial to maintain a lower degree of market fragmentation for the 459 
market scale and comparative advantage to be effective. 460 

Meanwhile, maintaining moderate inter-provincial market fragmentation can reduce the 461 
outflow of production factors and taxes in a region, and thus increase the production factors and 462 
fiscal revenue in that region. The increase of production factors is conducive to regional economic 463 
development under the market mechanism. The increase of financial revenue provides financial 464 
support for the future development of the region under the government mechanism. 465 

The effect of international openness on regional economic development is positive. As shown in 466 
Table 5, the coefficient of Ln(Open) is between 0.0210 and 0.0682 and passed the inspection of the 1% 467 
significance level. The effect of the capital-labor ratio on regional economic development is positive. 468 
As shown in Table 5, the coefficient of Ln(k) is between 0.2515 and 0.4980 and passed the inspection 469 
of the 1% significance level. 470 

Year

Sustainability 2020, 12, x FOR PEER REVIEW 13 of 18 

4.2.3. Estimated results over periods 441 
We use the system GMM approach to empirically analyze the non-linear effect of inter-442 

provincial market fragmentation on regional economic development during 1999–2007 and during 443 
2008–2015, respectively. Estimated results over periods are shown in Table 5.  444 

Table 5. Estimated results over periods. 445 
Variables Year ≦ 2007 2008 ≦ Year ≦ 2015 
L. Ln(y) 0.9810*** 0.7445***  

(24.64) (59.54) 
[Ln(fra)]2 -0.0013 -0.0213***  

(-0.66) (-4.87)  
Ln(fra) 0.0316*** -0.1101***  

(4.74) (-8.22)  
Ln(Open) 0.0682*** 0.0210***  

(3.60) (4.58)  
Ln(k) 0.2515*** 0.4980***  

(3.93) (11.82)  
Constant 0.1762 1.8783***  

(0.58) (23.71)  
Sargan test 38.9507*** 139.0253*** 
Hansen test 13.5016 30.2264  

AR-1 test -2.1958*** -3.2465*** 
AR-2 test -1.8854 -0.4994  

Notes: Figures in parentheses are the t statistics of estimated coefficients. *** indicates significantly 446 
different from zero at the 1% level. ** indicates significantly different from zero at the 5% level. * 447 
indicates significantly different from zero at the 10% level. 448 
The coefficient of the quadratic term of Ln(fra) is -0.0013, and the coefficient of the primary term 449 

of Ln(fra) is 0.0316 in the period of 1999–2007. The coefficient of the quadratic term of Ln(fra) is -0.0213 450 
in the period of 2008–2015 and passed the inspection of the 1% significance level. The coefficient of 451 
the primary term of Ln(fra) is -0.1101 in the period of 2008–2015 and passed the inspection of the 1% 452 
significance level. 453 

The critical value of fra in the period of 1999–2007 is greater than the critical value of fra in the 454 
period of 2008–2015. It is beneficial to maintain a lower degree of market fragmentation as time goes 455 
on. Since China’s reform and opening up, with marketization promotion, the market has played a 456 
more important role in the allocation of resources in regional economic development. The hindrance 457 
of inter-provincial market fragmentation to market scale and comparative advantage is also 458 
increasing with time. It is beneficial to maintain a lower degree of market fragmentation for the 459 
market scale and comparative advantage to be effective. 460 

Meanwhile, maintaining moderate inter-provincial market fragmentation can reduce the 461 
outflow of production factors and taxes in a region, and thus increase the production factors and 462 
fiscal revenue in that region. The increase of production factors is conducive to regional economic 463 
development under the market mechanism. The increase of financial revenue provides financial 464 
support for the future development of the region under the government mechanism. 465 

The effect of international openness on regional economic development is positive. As shown in 466 
Table 5, the coefficient of Ln(Open) is between 0.0210 and 0.0682 and passed the inspection of the 1% 467 
significance level. The effect of the capital-labor ratio on regional economic development is positive. 468 
As shown in Table 5, the coefficient of Ln(k) is between 0.2515 and 0.4980 and passed the inspection 469 
of the 1% significance level. 470 

2015

L. Ln(y) 0.9810 *** 0.7445 ***
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The critical value of fra in the period of 1999–2007 is greater than the critical value of fra in the
period of 2008–2015. It is beneficial to maintain a lower degree of market fragmentation as time goes
on. Since China’s reform and opening up, with marketization promotion, the market has played a
more important role in the allocation of resources in regional economic development. The hindrance
of inter-provincial market fragmentation to market scale and comparative advantage is also increasing
with time. It is beneficial to maintain a lower degree of market fragmentation for the market scale and
comparative advantage to be effective.

Meanwhile, maintaining moderate inter-provincial market fragmentation can reduce the outflow
of production factors and taxes in a region, and thus increase the production factors and fiscal revenue
in that region. The increase of production factors is conducive to regional economic development
under the market mechanism. The increase of financial revenue provides financial support for the
future development of the region under the government mechanism.

The effect of international openness on regional economic development is positive. As shown in
Table 5, the coefficient of Ln(Open) is between 0.0210 and 0.0682 and passed the inspection of the 1%
significance level. The effect of the capital-labor ratio on regional economic development is positive.
As shown in Table 5, the coefficient of Ln(k) is between 0.2515 and 0.4980 and passed the inspection of
the 1% significance level.

5. An Empirical Study on the Effect of Inter-Provincial Market Fragmentation on Regional
Economic Development under the Influence of Provincial Governments’ Motivations

5.1. Empirical Design

There are various motivations for provincial governments to implement the policy of market
fragmentation, including Social Stability, Fiscal Revenue Enhancement, and Official Positions Promotion.
Under the influence of different motivations of provincial governments, will the effect of inter-provincial
market fragmentation on regional economic development be different? Using a Cross-Terms Model,
we conducted an empirical study on the effect of inter-provincial market fragmentation on regional
economic development under the influence of provincial governments’ motivations.
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We can draw a Cross-Terms Model is as follows:

ln(yit) = β0 + β1 ln(yit−1) + β2[ln ( f rait)]
2 + β3 ln ( f rait) + β4 ln ( f rait) × ln (Xit)+

β5 ln (Openit) + β6 ln (kit) + γi + εit
(10)

where Xit refers to the motivation of provincial governments, and ln ( f rait) × ln (Xit) refers to
the cross-term between the motivation of provincial governments and inter-provincial market
fragmentation of region i at year t. We take the partial derivative with respect to ln ( f rait) on
both sides of the equation as follows:

∂ ln(yit)

∂ ln ( f rait)
= 2β2 ln ( f rait) + β3 + β4 ln (Xit) (11)

Let ∂ ln(yit)
∂ ln ( f rait)

= 0. The moderate degree of inter-provincial market fragmentation is as follows:

ln ( f rait) = −
β3 + β4 ln (Xit)

2β2
(12)

Known as β2 < 0 and β3 < 0, Equation (12) dictates that the motivations of provincial governments
make it necessary to maintain a lower degree of inter-provincial market fragmentation for regional
economic development if β4 < 0.

The motivations of provincial governments selected in this paper include Social Stability, Fiscal
Revenue Enhancement, and Official Positions Promotion. The Social Stability (sst) is to be measured
by the proportion of employment in state-owned enterprises to the total employment in urban areas.
The higher the proportion of employment in state-owned enterprises in total employment, the greater
the pressure of local government to maintain social stability by maintaining a high employment rate,
and the stronger the motivation to increase inter-provincial market fragmentation to protect local
enterprises is. Fiscal Revenue Enhancement (fre) is to be measured by the proportion of government
financial expenditure to GDP. An increase in fiscal expenditure requires an increase in fiscal revenue.
Facing financial pressure, provincial governments tend to increase fiscal revenue by strengthening
inter-provincial market fragmentation. Official Positions Promotion (opp) is to be measured by the
ranking of GDP per capita in different provinces. Li and Zhou (2005) found that the likelihood of
the promotion of provincial leaders increases with their economic performance, while the likelihood
of termination decreases with their economic performance [34]. Provincial government leaders pay
more attention to the short-term economic development during their term of office. Inter-provincial
market fragmentation can significantly lead to the short-term development of the regional economy.
Therefore, provincial governments attempt to promote this short-term development by strengthening
inter-provincial market fragmentation, to improve political performance and lead to the promotion of
the official position.

5.2. Analysis of Empirical Results

In Table 6, we report the empirical results of adding cross-terms. The cross-term of sst and fra is
added in Model 7. The cross-term of fre and fra is added in Model 8. The cross-term of opp and fra is
added in Model 9. All three cross-terms are added in Model 6.

As shown in Table 6, the inter-provincial imposes an inverted U-shaped influence on regional
economic development in China, which is consistent with the estimated results in Table 3. This proves
that the estimation results in Table 3 are robust.
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Table 6. Estimated results adding cross-terms.

Variables Model 6 Model 7 Model 8 Model 9

L. Ln(y) 0.7398 *** 0.7865 *** 0.8451 *** 0.8717 ***
(26.75) (52.06) (59.92) (98.39)

[Ln(fra)]2 −0.0431 *** −0.0529 *** −0.0452 *** −0.0485 ***
(−6.52) (−9.03) (−8.72) (−9.42)

Ln(fra) −0.2283 *** −0.1104 *** −0.1858 *** −0.2144 ***
(−4.46) (−4.73) (−5.06) (−6.41)

Ln(fra) × Ln(sst) 0.0637 *** 0.0675 ***
(4.92) (5.86)

Ln(fra) × Ln(fre) −0.0550 ** −0.0326 **
(−2.50) (−2.10)

Ln(fra) × Ln(opp) 0.0180 0.0314 ***
(1.64) (2.86)

Ln(Open) 0.2095 *** 0.2079 *** 0.2144 *** 0.1907 ***
(10.27) (12.94) (11.72) (9.33)

Ln(k) 0.5174 *** 0.4610 *** 0.3364 *** 0.3101 ***
(9.90) (13.32) (19.47) (13.15)

Constant 2.2314 *** 1.8479 *** 1.4654 *** 1.2066 ***
(10.15) (13.80) (9.40) (12.47)

Sargan test 54.5620 *** 60.2926 *** 69.9308 *** 68.6509 ***
Hansen test 27.0902 26.6547 29.6885 27.2773

AR-1 test −2.8228 *** −3.7104 *** −3.5250 *** −3.9525 ***
AR-2 test 0.7424 0.5322 −0.9479 0.5244

Notes: Figures in parentheses are the t statistics of estimated coefficients. *** indicates significantly different from
zero at the 1% level. ** indicates significantly different from zero at the 5% level.

The coefficient of Ln(fra) × Ln(sst) is 0.0637 and 0.0675, respectively, in Model 6 and Model 7
and passed the inspection of the 1% significance level. The coefficient of Ln(fra) × Ln(fre) is −0.0550
and −0.0326, respectively, in Model 6 and Model 8 and passed the inspection of the 5% significance
level. The coefficient of Ln(fra) × Ln(opp) is 0.0180 and 0.0314, respectively, in Model 6 and Model 9.
Thus, Fiscal Revenue Enhancement requires the maintenance of a lower degree of inter-provincial
market fragmentation for regional economic development, and Social Stability and Official Positions
Promotion make it necessary to maintain a higher degree of inter-provincial market fragmentation for
regional economic development.

Compared with Social Stability and Official Positions Promotion, Fiscal Revenue Enhancement
has a negative influence on the effect of inter-provincial market fragmentation on regional economic
development. The motivations of Social Stability and Official Positions Promotion of provincial
governments are strongly constrained by the central government. The central government is more
inclined to restrain the provincial government’s strategy of inter-provincial market fragmentation
for the market scale and comparative advantage to be effective. Provincial governments need a high
amount of funds in the process of economic governance and social governance. Provincial governments
have a strong motivation to increase fiscal revenue by implementing the strategy of inter-provincial
market fragmentation.

The effect of international openness on regional economic development is positive. As shown in
Table 6, the coefficient of Ln(Open) is between 0.1907 and 0.2144 and passed the inspection of the 1%
significance level. The effect of the capital-labor ratio on regional economic development is positive.
As shown in Table 6, the coefficient of Ln(k) is between 0.3101 and 0.5174 and passed the inspection of
the 1% significance level.

6. Conclusions

This paper measures the inter-provincial market fragmentation by adopting an adjusted
priced-based approach from the Law of One Price using a three-dimensional panel of annual price on
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eight goods categories across 31 provinces in Mainland China during 1999–2015. By using the system
GMM approach, we analyze the non-linear effect of inter-provincial market fragmentation on regional
economic development and its differences in various regions and periods. By constructing a Cross-Terms
Model, we analyze the influence of various motivations of provincial governments on the non-linear
relationship between inter-provincial market fragmentation and regional economic development.

Chinese domestic market fragmentation appeared to cause a fluctuating decline during 1999–2015.
The degree of market fragmentation between provinces in the same economic regions was higher than
the degree of market fragmentation between provinces across different economic regions. The degree
of market fragmentation of municipalities directly under the central government (Beijing, Shanghai,
Tianjin, and Chongqing) was relatively higher.

We argue that the inter-provincial market fragmentation imposes an inverted U-shaped influence
on regional economic development. When the degree of market fragmentation is lower than a
certain value, the positive effect of inter-provincial market fragmentation on regional economic
development is stronger than its negative effect. Conversely, when the degree of market fragmentation
is beyond a certain value, the positive effect of inter-provincial market fragmentation on regional
economic development is weaker than its negative effect. It is necessary to maintain moderate market
fragmentation for the promotion of regional economic development.

Furthermore, there is a difference in periods and regions in terms of the effect of inter-provincial
market fragmentation on regional economic development. It is beneficial to maintain a lower degree of
market fragmentation as time goes on for the market scale and comparative advantage to be effective.
As far as regional heterogeneity is concerned, it is necessary to maintain a lower degree of market
fragmentation in Eastern and Central China for regional economic development. Conversely, it is
necessary to maintain a higher degree of market fragmentation in Western China. A proper increasing
degree of market fragmentation in Western China can reduce the outflow of production factors and
taxes, and thus make a greater contribution to regional economic development.

Compared with Social Stability and Official Positions Promotion, the motivation of Fiscal Revenue
Enhancement requires the maintenance of a lower degree of inter-provincial market fragmentation for
regional economic development.

At present, China’s economic development has entered a new stage. The growth rate of fiscal
revenue in China has declined. Meanwhile, fiscal expenditure shows a trend of rigid growth in
China. Furthermore, the contradiction between revenue and expenditure is prominent. In this context,
it is necessary to speed up the reform of the tax system, optimize the structure of the tax system,
gradually increase the proportion of direct tax, and establish a perfect local tax system. Moreover, local
governments in China should effectively manage local debt issuance, increase the deficit rate, and
expand the scale of deficit, and correspondingly increase the new debt limit of local governments.
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