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Abstract

In order to verify the economic effect of the strategy of the rise of the central
region, based on the panel data of 26 provinces in China from 1994 to 2016,
taking Hubei Province as an example, the author uses the synthetic control
method to analyze the impact of the strategy of the rise of the central region
on the economic growth of Hubei Province. The study shows that the strategy
of the rise of the central region has significantly promoted the economic
growth of Hubei Province, which is mainly achieved by improving the in-
vestment environment and improving the level of education.
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1. Introduction

In order to coordinate regional economic development and promote economic
growth in central China, the central government launched the strategy of central
China’s rise in 2006. In more than a decade, the country implemented a number
of measures to ensure the execution of the strategy of central China’s rise. For
example, the government promulgated some guidance documents, supported
the construction of the urban agglomeration like Taiyuan, Zhengzhou, Wuhan
and Changsha, held Central China investment and trade fair and so on. So how
effective are these measures on economic growth? The analysis and discussion of
this question is helpful to the implementation and improvement of the follow-up
measures. Taking Hubei province as an example, this paper analyzes the eco-
nomic effect of the strategy of central China’s rise on Hubei province by using
the synthetic control method, and finds that the strategy effectively promotes the

economic growth of Hubei province, and mainly promotes the economic growth
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by improving the investment environment and improving the education level.
The main contribution of this paper lies in the introduction of synthetic control
method for the first time to analyze the economic effect of the strategy of central
China’s rise and further analysis of the mechanism of the effect.

2. Research

At present, there are few literatures on the economy performance evaluation of
the strategy of central China’s rise. Ji Xinfeng used the 1997-2009 provincial
panel data, and used the systematic generalized moment estimation method and
the quadratic difference method to evaluate the strategy of central China’s rise
[1]. He found that the implementation of the strategy of central China’s rise did
not accelerate the economic growth of the central region. On the contrary, li
Hongyan and Wang Tao used panel data of six provinces in central China from
2002 to 2006 for regression analysis and found that the rise effect of central Chi-
na has been shown [2]. By comparing the relevant economic indicators before
and after the implementation of the rise strategy of the central region, Yu Xinan
et al. found that the rise strategy of the central region has achieved remarkable
results in economic strength, structural transformation, people’s living standards
and other aspects [3]. We can find that these literatures either evaluate the strat-
egy of central China’s rise at the very beginning of its implementation, or eva-
luate it by simple comparison of indicators without distinguishing other factors
that may affect economic growth.

Comparatively speaking, there are many literatures analyzing the strategic
economic performance of western development, and the methods used are more
scientific and reasonable. Liu Shenglong et al. studied the economic impact of
the western development strategy on the western region by using the dual dif-
ference method (DID) [4]. Liu Ruiming et al. further estimated the net effect of
the western development strategy on economic growth in the western region by
using the psm-did method [5]. However, both methods have some disadvantag-
es. The basic idea of the dual difference method is: selecting a treatment group
and a control group, the treatment group and control group were not affected by
the policy before some point, and after this time, policy hits the treatment group,
but policy do not hit the control group, so researchers can estimate the effect of
the policy on the treatment group. This method requires that the factors deter-
mining economic growth of the control group and the treatment group are the
same, and these determinants have the same degree of influence on the control
group and the treatment group. In reality, finding a control group that meets
these criteria is not easy. First, policies tend to be built into the treatment group.
Why does the treatment group produce such a policy when the control group
does not? It is precisely because there are some factors in the treatment group
that lead to policies, and those factors do not exist in the control group, there
will be no policies in the control group. This means that the great western de-

velopment strategy will only be implemented in the western region, and not out-
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side the western region. The above analysis shows that the treatment group is
different from the control group. Secondly, when using the dual difference me-
thod, the selection of the control group is usually based on the researcher’s pre-
ference and experience. The control group chosen by different researchers is of-
ten different, resulting in different conclusions. The psm-did method further
improved the selection of the control group and selected the control group most
similar to the economic growth determinants of the treatment group through
the weighted average method of propensity score matching. However, this me-
thod cannot guarantee that these factors have the same influence on the treat-
ment group and the control group, and this method requires a large sample size.
The synthetic control method [6] adopted in this paper can effectively solve
the above problems. The basic idea of synthetic control method is as follows:
since it is difficult for us to find satisfactory control group in reality, we might as
well construct a “counterfactual” control group: through the weighted average of
the control group outside the treatment group. Specifically, if we want to observe
the impact of the rise strategy of central China on the per capita GDP of Hubei
province, we can construct the “counterfactual” Hubei province as the control
group by weighting the average of other provinces outside the six central prov-
inces. As long as we can guarantee prior to the implementation of the strategy of
central China’s rise the per capita GDP of “counterfactual” Hubei province is
consistent with the per capita GDP of Hubei province, then we can observe the
influence of the strategy of central China’s rise through comparing the per capita
GDP after the implementation of the strategy of central China’s rise. This ap-
proach allows economic growth determinants to have varying degrees of influ-
ence on the treatment and control groups. Because when constructing the “coun-
terfactual” control group, we require that the economic growth trend of the
“counterfactual” control group and the treatment group should be consistent.
Even if there are differences between some regions of the control group and the
treatment group, these differences will be weighted out in the construction
process. In addition, when constructing the “counterfactual” control group, the
weight assigned to the control group is determined by the data, which avoids the
subjective choice of researchers. The contribution of this paper is mainly re-
flected in two aspects: first, this paper introduces the synthetic control method to
evaluate the net effect of regional development strategy on regional economic
growth. This method has a series of advantages over DID and PSM-DID me-
thods, and can effectively control the selectivity bias and endogenous problems
that can’t be solved by DID and psm-did methods. Secondly, the main difference
between this paper and the domestic literature using synthetic control method is
that the author not only examines the economic growth effect of policies, but
also examines the sustainability of policy impact and its causes, which can pro-
vide policy reference for the further deepening of regional development strategy.
Therefore, this paper chooses the synthetic control method to evaluate the eco-

nomic effect of the rise strategy of central China.
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3. Empirical Analysis
3.1. Variable and Data

The question to be discussed in this paper is whether the rise strategy of central
China has promoted the economic growth of Hubei province. Therefore, the
outcome variable is set as the economic growth, which is measured by the per
capita GDP. Refer to previous studies, the main factors (predict variables) in this
paper that will affect the outcome variables is set as primary industry output
value proportion of GDP, the second industry output value proportion of GDP,
tertiary industry output value proportion of GDP, government size (measured
by the general budget spending as a share of GDP) and foreign direct investment
level (measured by the actual use of foreign direct investment as a share of
GDP), the level of investment in fixed assets (measured by the whole society
fixed asset investment as a share of GDP), education level (using the proportion
of college students in the total population).

This article USES the 1994-2016 (with the exception of Hong Kong, Macao
and Taiwan) of China in 26 provinces, municipalities and autonomous regions
balance panel data to evaluate the economic effects of the strategy of central
China’s rise. Hubei province which has implemented the strategy of central
China’s rise since 2006 is set as treatment group, the rest of the 25 provinces,
municipalities and autonomous regions is set as the control group, including
Beijing, Shanghai, Tianjin, Hebei, Jiangsu, Zhejiang, Fujian, Shandong, Guang-
dong, Hainan, Liaoning, Jilin, Heilongjiang, Inner Mongolia, Guangxi, Chongq-
ing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia and
Xinjiang. The data of variables before 2008 were mainly from the compilation of
statistical data of the People’s Republic of China in the past 65 years. The data
after 2008 were mainly from the statistical yearbook of China. Some missing da-
ta were supplemented from the statistical yearbooks of corresponding provinces,
cities and autonomous regions in the corresponding years. Descriptive statistics

of each variable are shown in Table 1.

3.2. Result

This part of the empirical analysis is as follows: first, the use of synthetic control
method to test whether the implementation of the rise strategy of central China
has promoted the economic growth of Hubei province. Second, the placebo me-
thod was used to test the effectiveness of the rise strategy of central China on
economic growth. Finally, the significance of the rising strategy of central China
on economic growth is tested by permutation test.

In fact, the synthetic control method gives different weights to the control
group and constructs “counterfactual” Hubei province. Then the “counterfac-
tual” Hubei province is compared with real Hubei province. Table 2 shows the
weight of provinces in the control group, among which 8 provinces with positive
weight are Jilin, Xinjian, Tibet, Sichuan, Hebei, Gansu, Heilongjiang and Fujian

from the largest to the smallest.
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Table 1. Descriptive statistics of major variables.

Variate Maximum Minimum Average SD
Per capita GDP 11.6801 7.3311 9.6455 0.9854
Proportion of primary industry 45.9700 0.3900 14.6321 8.3765
Proportion of secondary industry 60.1300 17.1300 44.0872 8.6606
Proportion of tertiary industry 80.2300 27.6700 41.2774 8.3308
Fixed asset investment level 138.6200 23.9800 54.1844 23.2155
The size of government 137.9200 4.9200 20.3370 17.2393
Level of foreign direct investment 24.2543 0.0014 3.2518 3.4532
Education level 3.9900 0.0900 1.1834 0.8569

Table 2. The weight of control group.

Province Weight Province Weight Province Weight Province Weight Province Weight
Beijing 0 Zhejiang 0 Liaoning 0 Chonggqing 0 Shaanxi 0
Tianjin 0 Fujian 0.003 Jilin 0.196 Sichuan 0.135 Gansu 0.115

Hebei 0.134 Shandong 0 Heilongjiang 0.110 Guizhou 0 Qinghai 0

Shanghai 0 Guangdong 0 Inner Mongolia 0 Yunnan 0 Ningxia 0

Jiangsu 0 Hainan 0 Guangxi 0 Tibet 0.140 Xinjiang 0.167

The synthetic control method requires that the synthetic Hubei province can
well fit the Hubei province before the implementation of the rise strategy of cen-
tral China. It is embodied in the fact that the synthetic Hubei province is close to
the real Hubei province in the key index reflecting the economic situation. Table
3 shows the comparison between real Hubei and synthetic Hubei’s key economic
indicators before the implementation of the rise strategy of central China. We
can find that the synthetic Hubei province is similar to the real Hubei province,
and the difference between the two is relatively small, which indicates that the
synthetic Hubei province fits the Hubei province before the implementation of
the central rise strategy better, so we can compare the difference between the two
after the implementation of the central rise strategy and observe the economic
effect of the central rise strategy.

Figure 1 depicts the development path of real and synthetic logarithms of
GDP per capita in Hubei province. We can find that, before the implementation
of the rise strategy of central China, the routes of the synthetic Hubei province
and the real Hubei province basically coincide completely, which further shows
that the synthetic Hubei province can well fit the real Hubei province. After the
implementation of the strategy of the rise of central China, the logarithm of real
per capita GDP of Hubei province exceeded that of synthetic Hubei province,
and the gap between the two is increasing with the passage of time. This shows
that the implementation of the strategy of the rise of central China has promoted

the economic development of Hubei province.
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Table 3. The comparison table of predictive variables.

Variable The real Hubei The synthetic Hubei
Proportion of primary industry 17.82 18.47
Proportion of secondary industry 43.04 42.59
Proportion of tertiary industry 39.14 38.94
Fixed asset investment level 53.33 58.70
The size of government 13.22 28.03
Level of foreign direct investment 2.71 1.32
Education level 1.45 0.99

T T T T T
1995 2000 2005 2010 2015

Figure 1. The contrast between the real Hubei and the synthetic Hubei.

The author further calculates the logarithmic growth rate of real and synthetic
Hubei per capita GDP before and after the implementation of the strategy of
central China’s rise. Before the implementation of the strategy of the rise of cen-
tral China, Ze from 1994 to 2005, the logarithmic growth rates of real Hubei
province and synthetic Hubei province were 1.4195% and 1.4191% respectively,
with little difference between the two. After the implementation of the strategy,
namely from 2006 to 2016, the logarithmic growth rate of real and synthetic
Hubei province was 1.4343% and 1.1603% respectively, and the difference be-
tween the two was 0.274%, which was a considerable growth effect. In addition,
the author also calculated the difference between the logarithm of real per capita
GDP of Hubei province and the synthetic Hubei province, and drew it into Fig-
ure 2, so that we can more intuitively see the economic effect of the rise strategy
of central China. As can be seen from Figure 2, before the implementation of
the rise strategy of central China, the difference between the two was within 0.01.
After the implementation of the strategy, the gap between the two gradually wi-
dened, reaching 0.31 in 2016.
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Figure 2. The gap of per capita GDP.

Although the above analysis shows that the rise strategy of central China has
promoted the development of Hubei province, is it an accidental phenomenon?
Is it not the result of strategy implementation? In order to enhance the effec-
tiveness of the research conclusions, the placebo method will be used in this pa-
per. Placebo method is from medical experiments: if you want to examine the
effects of a new drug, the patients will be randomly divided into two groups, one
group of taking drugs, another group of taking placebo (such as sugar pill), and
the research don’t tell two groups of people taking the drug or placebo in order
to avoid the interference of psychological factors, and then by looking at the
condition of the two groups of people to examine the effects of new drugs. In
this paper, the basic idea of placebo method is: since 25 provinces outside of
Hubei province did not implement the strategy of rise of central China, then
choose a province in 25 provinces, assuming that the province implements the
strategy of rise of central China in 2006, we use synthetic control method to
analyses this province, just like the analysis of Hubei province. The province’s
per capita GDP should be similar to the per capita GDP of synthetic province, or
synthetic control analysis of Hubei province is only an accidental phenomenon,
has no credibility. Referring to the practices of previous researchers [7], this pa-
per selected Jilin province, which has the largest weight in the composition and
synthesis of Hubei province, as the placebo. Figure 3 depicts the development
path of the logarithm of real and synthetic per capita GDP of Jilin province. We
can find that, before 2006, the development paths of the logarithm of real per
capita GDP of Jilin province and synthetic per capita GDP of Jilin province bas-
ically coincide, indicating that the synthetic Jilin province can well fit the eco-
nomic development of real Jilin province. From 2006 to 2013, the per capita
GDP of real Jilin province was higher than that of synthetic Jilin province; from
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Figure 3. The contrast between the real Jilin and the synthetic Jilin.

2013 to 2016, the synthetic Jilin province is higher than the real Jilin province,
which is consistent with the observation conclusion of Yang Tianfu and Rong
Yuwei [8] on the strategy of northeast rejuvenation. However, the difference
between synthetic Jilin province and real Jilin province is not as great as that
between synthetic Hubei province and real Hubei province. The placebo test
proved the effectiveness of the rising central China strategy in promoting eco-
nomic growth in Hubei province.

The significance level of the policy effect is often shown in the policy evalua-
tion by using the double difference method and other methods. So how do you
represent the level of significance of policy effects in synthetic control? Arrange
inspection method is proposed to check whether the policy effect of significance
in the statistical significance by Abadie [9]. Its specific ideas in this article are:
taking placebo inspection for all the provinces in the control group, and calcu-
lating the difference of the real provinces and the synthetic provinces in per ca-
pita GDP, if the rise of central China strategy effect to the economy of Hubei
province is true, then the difference between real and synthetic in Hubei prov-
ince, Hubei province in all 26 provinces should is the biggest of all. Figure 4
shows the logarithmic difference of GDP per capita in 26 provinces. We can find
that the difference between the real and synthetic logarithm of GDP per capita in

Hubei province is greater than that of most provinces.

3.3. Mechanism Analysis

What is the reason that the rise strategy of central China has promoted the eco-
nomic growth of Hubei province? From the perspective of Liu Ruiming and
Zhao Renjie, this paper also identifies the causes by examining the effects of the
rise strategy of the central region on various economic growth factors. But this

article is different from what they did, their way is: set the region, policy, two
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1995 2000 2005 2010 2015

Figure 4. The logarithmic difference of GDP per capita in 26 provinces.

virtual variables, then region virtual variables, policy variables and interaction of
virtual variables and policy variables as explanatory variables, the various factors
that affect economic growth as the explained variable regression analysis, inte-
raction item represents the policy on the various factors affecting economic
growth, the net effect. The approach of this paper is to continue to use the syn-
thetic control method to analyze the net effect of the rising central China strate-
gy on various economic growth factors. Since synthetic control method can bet-
ter identify the impact of strategy implementation on the numerical value of per
capita GDP than other methods, it is natural to better identify the impact of
strategy implementation on other factors. In this particular way is: to set the
various influence factors of economic growth as the variables, including indus-
trial structure (measure) by the second industry accounted for the proportion of
the tertiary industry, the level of investment in fixed assets, the government
scale, foreign direct investment level and education level, and then use other fit-
ting the data of 25 provinces, respectively to calculate the strategy implementa-
tion after the real value of average annual growth, synthetic value of average an-
nual growth rate, average annual growth rate and the synthetic value of the real
value of the average annual growth rate of difference, the rise of central China
strategy by analyzing the difference we can observation on the influence of vari-
ous factors.

Looking at Table 4, we can find that the real value of the logarithmic value of
per capita GDP is 0.274 percentage points higher than the composite value,
which indicates that the rising strategy of central China promotes the economic
growth of Hubei province. Taking 0.274 as the dividing line, we can divide the
influence of the rise strategy of central China on various economic growth fac-
tors into two categories. The first category is higher than 0.274, such as the in-

fluence of the strategy on the level of foreign direct investment and the education
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Table 4. The influence of the rising strategy on various economic growth factors (%).

Variable The real value The composite value Gap

Per capita GDP 1.434 1.160 0.274
The industrial structure 0.492 —-0.675 -2.323
Fixed asset investment level 7.147 7.082 0.064
The size of government 4.834 4.756 0.078
Level of foreign direct investment -2.235 —6.932 4.697
Education level 3.291 2.263 1.028

level. The other category is less than 0.274, such as the impact on the industrial
structure, the level of fixed asset investment, the impact on the size of the gov-
ernment. The level of foreign direct investment reflects the “soft environment”
strength of a region’s future economic development potential, and can compre-
hensively reflect the investment environment of a region, such as the efficiency
of the government of the region, the level of government services, the openness
of the region, the state of infrastructure and institutional conditions. Education
level reflects a region’s human capital level, and the classic literature [10] shows
the importance of human capital level to economic growth. It can be seen that
the implementation of the strategy of rising central China has improved the
economic development conditions of Hubei province and laid a good founda-
tion for the long-term economic development. The difference between the real
value and the synthetic value of fixed asset investment level and government
scale is not large, which indicates that the economic growth of Hubei province
mainly comes from the improvement of foreign direct investment level and
education level. The real value of the industrial structure level is positive, and the
composite value is negative, which means that the development of the secondary
industry in Hubei province is faster than that of the tertiary industry. This
change may be because the central region receives a large number of industries

from the eastern region.

4. Conclusion

In this paper, the net effect of the rising central region strategy on the economic
growth of Hubei province is tested for the first time by using the synthetic con-
trol method, and the mechanism of the rising central region strategy is analyzed.
The results showed that the strategy effectively promotes the economic growth
of Hubei province, and mainly promotes the economic growth by improving the
investment environment and improving the education level. The limitation of
this paper lies in that it does not examine the economic effect of the rising strat-
egy of central China from the perspective of the six provinces of central China,

which will be the follow-up work of the author.
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