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Abstract: In this paper, we aim to study the relation between the marketization level in the western
region of China and its economic development, and to provide policy guidance for the economic
development of underdeveloped regions. Mixed methods data analysis was conducted using panel
data from 82 prefecture-level cities in west China from 2003 to 2017. The overall regression results
show that the level of marketization has a significant role in promoting economic growth. At the
same time, regional heterogeneity analyses show that the sub-indicators of marketization have
different degrees of influence on economic growth in the southwest and northwest of China, whereas
the overall level indicator plays a significant role in both regions. In addition, the threshold panel
model was used to test whether the influence of marketization on economic growth in the western
region had interval characteristics. Through the self-sampling method, it was found that there are
double thresholds. In terms of the gradual progress of the marketization level range, it shows a
trend of first increasing, then decreasing and then increasing again. The results show that the level of
marketization in west China has significantly promoted the economic development of the western
region. Additionally, the impact of marketization on economic development in relatively backward
regions is gradually increasing and surpassing that of relatively developed regions. Underdeveloped
areas in west China can stimulate their advantages by continuously promoting the construction
of marketization and improving the level of economic organization, so as to gradually narrow the
development gap between regions.
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1. Introduction

After the drastic changes in Eastern Europe in early 1990s, Eastern European countries
experienced fundamental changes in social systems and implemented marketization re-
form. However, some researchers suggest that marketization fails to drive economic growth
based on their investigation on reforms in these countries [1,2]. Emerging markets demon-
strated stronger endurance compared with developed markets [3], and marketization may
have different effects on these two kinds of market. China started implementing system
reforms to transition from a planned economy to a market economy in 1978. Over the
next forty years, China realized phenomenal achievements in economic development.
Marketization reform broke the shackles of traditional systems and mechanisms,
improved efficiency in resource allocation and market exploration, and constantly un-
leashed economic vitality. China’s economy realized high-speed growth, with significant
improvements in its comprehensive strengths and economic strengths. People’s livelihood
also underwent historical progress as China on the whole transitioned from a hunger-
afflicted society toward a moderately prosperous society [4]. For example, after healthcare
reform, the input and output of medical research in China surpassed all other BRICS

Sustainability 2021, 13, 3745. https:/ /doi.org/10.3390/su13073745

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-7627-2454
https://doi.org/10.3390/su13073745
https://doi.org/10.3390/su13073745
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13073745
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/13/7/3745?type=check_update&version=2

Sustainability 2021, 13, 3745

2 0f 24

members (including Brazil, Russia, India, and South Africa) [5,6]. This serves as evidence
that market-oriented reform has unleashed tremendous system benefits and has played
a key role in driving China’s economic growth [7]. A comprehensive review of China’s
current economy reveals that GDP growth in China reached its pinnacle in the first quarter
of 2010. Since then, its GDP growth has gradually declined and the downward trend has
continued for over ten years [8]. China’s economy has entered a new normal, characterized
by medium-to-high-speed growth. Therefore, tackling downward pressure in the economy
and fully unleashing the positive role of marketization reform in driving economic growth
are key and urgent issues in China.

Marketization reform drives high-speed economic growth in China. However, it is
worth mentioning that an imbalance in economic development among different regions is
prominent. Shi and Wang [9] found, by fitting the curve showcasing the relation between
regional marketization level and economic growth by Fan et al. [4], that marketization
reform plays a major role in driving economic growth, but the imbalance between the
eastern, central, and western regions of China is evident. The imbalance in economic
development among different regions of China is closely associated with marketization.
For example, the different levels of labor market maturity in different regions has different
influences on regional economic growth performance [10]. Most researchers believe that
a low level of marketization is the main reason for lagging economic development in the
central and western regions of China [7]. As China implements large-scale development
and opening-up in the western region and promotes the Belt and Road Initiative, issues in
economic development in the western region have become increasingly prominent [11].
The western region covers a vast area. Except for the Sichuan Basin and Guanzhong
Plain, the rest of the region is economically backward and awaits further development.
The western region enjoys, among other assets, abundant mineral resources, land resources,
and hydro resources. This lays a solid foundation for the region to develop its unique and
advantageous industries. However, it has also resulted in a singular industrial structure and
has become a ‘curse’ in terms of its lagging growth, constituting a major reason for the huge
gap between the western region and the eastern region in economic development. Is there
a bottleneck for marketization? Can marketization become the main driver of the economy
in this underdeveloped region? This study aims to answer these questions by exploring the
relation between marketization level in the western region and its economic development.

2. Literature Review

The intrinsic mechanism of economic development has long been the focus of economists.
Research on this topic can be traced back to the division of labor by Adam Smith, who be-
lieved that the division of labor promotes the accumulation of national wealth. According to
neoclassical growth theory and new growth theory, factor input and technological progress
are the major factors affecting economic growth. The Harrod-Domar model is a quan-
titative model evaluating economic growth and is employed to examine the conditions
required for long-term and balanced economic growth. According to the model, the key to
economic growth lies in capital accumulation. However, the Harrod-Domar model overem-
phasizes the importance of capital accumulation and leads to capital fundamentalism in
society and research. Solow [12] improved the assumptions of the Harrod-Domar model
and suggested that economic growth relies not only on capital accumulation, but also
on technological progress. However, the neoclassical economic growth theory considers
technological progress as an exogenous variable, which carries little importance in guiding
practice. Subsequently, Romer [13,14] and Lucas [15] regarded technological progress
as an endogenous factor and proposed an endogenous growth theory, which identified
the key role of technological progress and knowledge accumulation in driving economic
growth. North [16] stressed, however, that evolution growth theory is based on institutional
evolution and asserted that the core factor of economic growth is institutional evolution.
Strong feedback mechanisms can be formed for the economy in a good market mecha-
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nism and promote sustainable development. Once the institutional evolution becomes
ineffective, the economy will also fall into path dependence and enter a long-term recession.

Since reform and opening-up, China displayed many achievements in its economy
and attracted the attention of academia. Researchers conducted comprehensive analysis
from the perspective of influencing factors, spatial patterns, and the development trends
of the economy in China. The major focus has been on urbanization, capital investment,
and fiscal policy. Belsky et al. [17] held that urbanization plays a role in driving sustain-
able development, whereas Deng et al. [18] questioned the impact of urbanization on
the quality of sustainable development. The latter believe that continued urbanization
exerts negative impacts on resources and the environment and ultimately stunts quality
economic development. However, most researchers consider urbanization to be a propeller
of rapid economic growth [19,20]. In terms of capital investment, Zhu et al. [21] maintained
that physical capital has made the greatest contribution to the economic miracle of China
and foreign direct investment played an integral part in promoting economic develop-
ment. Li and Dai [22] believe that investment and internal demand are the main driver
for China’s economy. Foreign trade as the driver of the economy is declining, and excess
investment may cause irreversible damage on sustainable economic development in China.
Moreover, Zhuravskaya [23], Lin and Liu [24], and Lin [25] agree that the implementation
of fiscal decentralization in China enables the central government to pay more attention to
the welfare of people within the region and promotes economic growth in China. As for
the spatial pattern featured by step-by-step development—and with the eastern region
growing much faster than the central and western region—Jin and Wu [26] argue that
this is the result of government-led policies. Different priorities given to the eastern,
central, western, and the northeast regions promotes coordinated economic development
among regions [27]. In addition, researchers have explored the reasons for the disparity in
economic development among different regions of China from varied angles, for instance,
from the technological level [21], foreign direct investment [28], in terms of human capi-
tal [29], industrial mixing [30], industrial clusters [31], etc. Qi et al. [32] and Hu [33] believe
the economy of China follows a gradual process from balance, to imbalance, and back to
balance. The fundamentals of the economy are experiencing historical changes, entering the
‘new normal’, characterized by a slowing growth rate [34].

According to new institutional economics, marketization is a process of institutional
evolution. Since the 1990s, the impacts of marketization on economic development have
been the focus of researchers [35]. Iradian [36] points out that the effect of economic
system reform on economic growth is particularly prominent. Kubo [37] demonstrates,
based on the study of marketization transformation in Myanmar, that sustainable economic
development requires in-depth system reform for a market economy. As non-OECD
(Organization for Economic Co-operation and Development) countries in Asia, the situation
in China and Myanmar is similar [38]. The impact of many factors on the economy in
China has been studied, such as foreign direct investment level, economic openness,
telecommunications, and electricity consumption [39-42]. There are also plenty of studies
revealing the relationship between marketization and economic growth in China. Due to
the lack of systematic and authoritative quantitative indexes for marketization reform in
the early stage, there is a lack of quantitative research on the relation between marketization
reform and economic growth. Instead, the research focus has mainly been on the impact of
marketization on the efficiency of resource allocation [43]. Furthermore, only one to two
indexes have been used to measure the process of marketization in most of the research [44].
To solve this issue, Fan et al. [45,46] constructed a comprehensive index system to assess
the level of marketization and measured the marketization index of provinces in various
years to examine the contribution of marketization to economic development. Their results
show that marketization significantly promotes economic growth in China by improving
resource allocation efficiency. Hou and Wang [47] argue that marketization reform in
finance promotes the economy via the contagion effect of monetary policy. Lv and Zhu [48]
investigated the impact of marketization on economic growth through the lens of market
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potential and found that marketization reform promotes sustainable economic growth by
expanding market potential.

The existing literature demonstrates that researchers hold positive views of the role
of marketization reform on economic growth. Extensive empirical studies have been con-
ducted on the contribution of marketization to economic growth in China, showcasing its
positive role in driving economic growth from varied perspectives [49]. However, little at-
tention has been attached to the heterogeneity of marketization in driving the economies
of different regions. As one of the main growth drivers in China, marketization reform is
essential in lifting national comprehensive strength and industrial development. The vast
land area of China leads to a huge disparity in marketization among regions, which will
have a substantial driving effect on the economy.

In essence, marketization saves exogenous and endogenous transaction costs to im-
prove the degree of economic organization and promote economic growth. It is one of
the breakthroughs required to realize economic growth in an all-round way. It is mainly
manifested in the following aspects. First, the cooperation of economic organizations pro-
motes the further expansion of the production scale, reduces transaction costs, and brings
scale economic benefits. Second, social capital can be generated in economic organizations.
People’s long-term cooperation can give them a deeper understanding of their partners,
which is conducive to the spillover of knowledge and technology, the improvement of pro-
ducers’ subjective initiative, and the smooth realization of collective goals. Third, there will
be certain social norms in economic organizations, which can form a kind of “social embed-
dedness”, resulting in the behavioral norms by which people restrict themselves, which can
effectively solve the free riding problem in the supply of public goods. Fourth, the emer-
gence of social norms in economic organizations is also the main driving force of the market
economy. This is because the norms of economic cooperation can give rise to a trust pattern,
which can reduce transaction costs and improve transaction efficiency in the process of
marketization of factors and commodities.

The western region of China includes nine provinces and autonomous regions,
i.e., Gansu, Guizhou, Ningxia, Qinghai, Shaanxi, Sichuan, Tibet, Xinjiang, and Yunnan,
in addition to the Chongqing Municipality, and covers two thirds of the nation’s territory,
with a population making up 22.8 percent of the nation’s total. The western region is rich in
natural resources, but owns a singular industrial structure. There is a huge gap in economic
development between the East and the West. What, then, is the impact of marketization on
the western region of China, an underdeveloped region in relative terms? To address this
issue, this study adopted the panel data of 82 prefecture-level cities from 2003 to 2017 to
examine the impact of marketization on economic development in the western region on
an empirical basis. The threshold model was employed to explore the internal mechanism
through which marketization reform affects economic development in the western region.
Therefore, this study serves as a compliment to the theory of the economic imbalance
between the western region and the eastern region and offers valuable insights in adjusting
marketization reform policy or strategic positioning.

In addition, there are also great differences in the level of marketization among
different cities in western China, and the mechanism of the influence of marketization level
on economic growth is not invariable. Generally speaking, only enterprises with market
transaction advantages can obtain a favorable competitive position in the transaction.
This kind of market advantage is obtained through organized production and operation,
which can reduce costs and produce scale benefits. At the same time, enterprises also need
to constantly adjust and optimize the economic organization to adapt to the competition
mechanism in the market economy. As a result, under different levels of marketization,
marketization has different effects on economic growth. Therefore, this paper further
investigates the heterogeneity in the impacts of marketization on economic growth in cities
with different characteristics in the western region of China.
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3. Analysis of the Current Marketization Level of the Western Region

In this study, we obtained the marketization index from the NERI INDEX of Marke-
tization of China’s Provinces Report compiled by Fan et al. [46] and the Marketization Index
of China’s Provinces: NERI Report compiled by Wang et al. [50]. However, these reports
only cover the data from 1997 to 2014. This study extracted the data from 2003 to 2014
and adopted the annual growth of provinces in the marketization index from 2008 to 2014
as the annual growth rate for the period from 2014 to 2017 by referring to the practice
of Yu et al. [51]. However, the marketization index compiled by Wang et al. starts from
the year 2008 and is different from the marketization index estimated by Fan et al. [46]
in its basic structure. Therefore, it is not accurate to simply consolidate and compare the
data from 2003 to 2007 with those from 2008 to 2017. Relevant treatments were adopted in
empirical tests to resolve this issue, which is described in detail below. Therefore, in this
study, we selected the data for the ten years from 2008 to 2017 to compare and analyze
marketization indexes among provinces in western China.

3.1. Marketization Evolution in Western China over Time

The marketization index adopted in this study consists of several dimensions. Its sub-
indexes are composed of five indicators, including the government—market relationship,
the development of the non-state-owned economy, commodity market development,
factor market development, and the development of agencies and legal systems [46].
Figure 1 shows the evolution of the overall marketization index and its sub-indexes for
the western region from 2008 to 2017. The coefficient of variation refers to the variation or
dispersion of the observed value. In other words, the dispersion degree of the observed
value grows along with the increase in the coefficient of variation and vice versa. In this
study, the coefficient of variation is used to indicate the disparity in marketization level
among provinces in western China. The coefficient of variation displays the evolution of
the disparity in the marketization level among provinces over time. The details are shown
in the figure below.

According to Figure 1, the marketization index of the western region has been grow-
ing from 2008 to 2017 despite the temporary decline from 2008 to 2010. The average
marketization level in the western region increased from 4.57 to 5.62. The coefficient of
variation witnessed a gradual increase from 0.21 to 0.34, demonstrating a growing disparity
in marketization level among provinces in the western region over time.

The government-market relationship has gradually declined. The downgrade from
2008 to 2013 was relatively sharp. The relationship witnessed a temporary uptick from
2013 to 2014 and fell in a slower downward trend. The government-market relationship
had a value of 5.92 in 2008, 1.35 higher than the overall marketization level in that year.
However, after ten years of decline, the relationship in the western region fell to 4.14 in
2017, 1.48 lower than the overall marketization level. The coefficient of variation of the
government—market relationship showcased an upward trend from 2008 to 2017. In 2008
and 2009, the coefficient of variation was 0.18 and 0.20, respectively, which is lower than
the overall marketization level of 0.21 and 0.22 in the corresponding year. This means that
the gap in the overall marketization level at the beginning was smaller than that at the end
of the period. However, the growth rate of the coefficient of variation of the relationship
was higher than that of the coefficient of variation of the marketization level in provinces
in western China. As of 2017, the coefficient of variation of the government-market
relationship grew to 0.4, whereas that of the marketization level was 0.34. This demonstrates
that the imbalance in the progress in the government-market relationship is worse than
that of the overall marketization level.
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In terms of the development of the non-state-owned economy;, the trend is similar to
that of the marketization level from 2008 to 2017. It grew steadily and picked up pace in
2010. Differently from that of the marketization level, however, the development of the
non-state-owned economy was stable, without falls or fluctuations. The development of
the non-state-owned economy averaged 3.79 in 2008, lower than the average marketization
of 0.78. After ten years of growth, it increased to 7.23 in 2017, higher than the average
marketization of 1.61. This means that the development of the non-state-owned economy
in western China was faster than the development of marketization. In 2008, the coefficient
of variation of the development of the non-state-owned economy was 0.48, higher than
the coefficient of variation of marketization. However, in 2017, it was 0.20, lower than the
average coefficient of variation of marketization of the year. After ten years of development,
the non-state-owned economy in western China realized a favorable balance, which was in
a better equilibrium than marketization. Non-state-owned market players increased during
the process of reform, which to some extent promoted competition. While competing for a
better market position, non-state-owned market players galvanize productivity and push
the government to relax rigid management over state-owned enterprises such as tight
control and budget constraints. State-owned enterprises are then able to realize the goal
of maximum profits, which leads to an overall improvement of total factor productivity
across the society.

In the development of commodity market, the value ranged from 7.1 to 7.4 from 2008
t0 2017. In 2017, the development of commodity market was as high as 7.33, which is higher
than the marketization of 1.72. Moreover, it was higher than marketization throughout
the ten years, demonstrating that the development of commodity market stayed ahead
of other aspects of marketization. The coefficient of variation of the development of
commodity market increased from 0.18 to 0.31 from 2008 to 2017, slightly lower than
that of marketization. This shows that the disparity in the development of commodity
market in provinces of western China has been widening. However, compared with the
marketization equilibrium, the equilibrium commodity market development was better,
showcasing better results.

As for the development of factor market, it exhibited an upward trend from 2008 to
2009, declined from 2009 to 2011 in fluctuation, and showcased steady growing momentum
from 2011 to 2017. Its overall trend resembles that of marketization, with a decline in
fluctuation. Prior to 2015, the average level of factor market development was lower
than that of marketization, a scenario which was broken in 2016, and the former was 0.34
higher than that of the latter. This reveals that factor market development in the western
region lagged behind marketization at the beginning. The coefficient of variation of factor
market development showcased an upswing from 2008 to 2017 and it was higher than that
of marketization, demonstrating that the gap in factor market development is widening
and the equilibrium of factor market development is lower than that of marketization in
provinces of western China.

The evolving trend of market agency and legal systems from 2008 to 2017 was similar
to that of factor market development. It was on rise from 2008 to 2009, declined from 2009
to 2011, and was on track to increase from 2011 to 2017. The average level of market agency
and legal system development was lower than that of marketization over the ten years,
with certain gaps to fill compared with other aspects of marketization. This means that
market agency and legal system development in the western region lagged behind that
of marketization. Its coefficient of variation exhibited obvious fluctuations. From 2003 to
2011, the coefficient of variation of market agency and legal system development increased
from 0.3 to 0.81 from 2003 to 2011, higher than the marketization level of 0.54 and much
higher than other sub-indexes. It fell from 2011 to 2014, started to grow again from 2014,
and reached 0.63 in 2017, higher than all the other indexes of the year. This represents a
fluctuation of the disparity in market agency and legal system development in the provinces
of western China. In addition, its equilibrium was lower than that of the other aspects
of marketization.
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In general, the average level of marketization in the western region is on the rise;
however, there is growing disparity in marketization level among provinces in the western
region over time. Second, the government-market relationship generally showed a slow
declining trend. Third, the development of the non-state-owned economy showed a
gentle upward trend. Fourth, the development of commodity market was on the rise,
but the disparity in the development of commodity market in provinces of western China
was also widening. Fifth, the development of factor market exhibited an upward trend.
Finally, the development of market agency and legal systems was on the rise. This is
probably due to the fact that the Chinese government started a campaign in 2000 for the
development of the western region and has formulated a sequence of preferential policies
and measures to encourage foreign investors. However, there are great differences in the
original situation of each province in Western China, and reform in the governments of the
western region is slower than the marketization progress.

3.2. Spatial Layout of Marketization in the Western Region

This study divided the western region into the northwest and southwest region.
The former includes Xinjiang, Shaanxi, Ningxia, Qinghai, Gansu, and Inner Mongo-
lia, whereas the latter consists of Chongqing, Sichuan, Guizhou, Yunnan, and Guangxi.
Based on the analysis of marketization index and its sub-indexes of western region,
we found in this study that marketization in western region showcased a widening gap
between the southwest and the northwest regions. The details are shown in Figures 2-7.
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Figure 2. Marketization of the western region.
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Figure 3. Government—-market relationship in the western region.
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The marketization level in the southwest and northwest of China from 2003 to 2017 is

shown in Figure 2. The scores of its five sub-indexes are exhibited in Figures 3-7. Based on
Figures 2-7, we found that:

@

@)

®)

The overall marketization level and its sub-indexes in the southwest region were all
higher than those of the northwest region and were higher than the average level
of the western region. However, the overall marketization and its sub-indexes in
the northwest were lower than the average level in the western region. Except for
commodity market development, the evolving trends of the rest of the indexes in the
southwest and the northwest were the same, which is also in line with that of the
average level in the western region.

Based on the disparity among the regions in marketization, we divided the ten
years from 2008 to 2017 into two periods in terms of marketization, development
of the non-state-owned economy, factor market development, and market agency
and legal system development. These two periods were the period from 2008 to 2011
and the period from 2012 to 2017. In the first period, the global financial crisis in
2008 exerted a significant influence on the marketization level in the western region.
It is evident that there was a fall in the overall marketization level, factor market
development, and market agency and legal system development. The growth rate
of the non-state-owned economy decelerated and the decline in growth rate in the
northwest was sharper than that of the southwest region, demonstrating a widening
gap in development among the two regions. In the second period, from 2012 to
2017, marketization and the three above-mentioned indexes exhibited an upswing.
The growth rate of the non-state-owned economy and factor market development
in the northwest was higher than that of the southwest, revealing the narrowing of
the gap in marketization or a convergence in marketization among the two regions.
However, in terms of the overall marketization level and market agency and legal
system development, the growth rate of the southwest region was higher than that of
the northwest, indicating an expanding gap among the two regions.

The government-market relationship slowly declined both in the northwest and
southwest regions. It worsened relatively fast from 2008 to 2013, exhibited a temporar-
ily uptick from 2013 to 2014, and then fell at a slower rate. Generally, the declining rate
in the two regions was similar. Although the relationship between the government
and the market in the southwest was better than that in the northwest, the disparity
between in two regions did not expand. Commodity market development from 2008
to 2013 remained basically unchanged. However, starting from 2013, commodity mar-
ket development in the southwest has been growing, whereas that in the northwest
has been declining, leading the gap among the two regions to expand.
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(4) The widening gap between the northwest and southwest resulted from commodity
market development and market agency and legal system development. The im-
provement of the marketization level in the northwest was much slower than that in
the southwest region. Therefore, the northwest region should pay special attention to
commodity market development, the government-market relationship, and the rule
of law for the market, while promoting marketization in the region.

In summary, there is still heterogeneity in the marketization process in western
China. The marketization level in the southwest region is the highest in the comparison,
followed by the western region and the northwest region. There are evident disparities
in different aspects of marketization, which are derived from the variance in institutional
transformation, openness, and economic development among regions. This explains the
intermediate mechanism for the imbalance in economic development among regions.
Therefore, there has been progress in marketization in the western region. However, all man-
ner of issues concerning imbalances of development and backwardness are yet to be resolved.
Promoting marketization in a balanced manner and resolving the imbalance in economic
development are integral parts of marketization reform. This also represents a solution
for comprehensive and balanced economic development in western China against the
backdrop of supply-side structural reform.

4. Empirical Test for the Impact of Marketization on Economic Growth in
Western China

4.1. Variables and Data
4.1.1. Dependent Variables

This study selected the GDPs of 82 prefecture-level cities from 2003 to 2017 as the
proxy variable for economic growth and adopted the year 2003 as the base-year to deflate
the GDP of cities based on the GDP of provinces to obtain real GDP.

4.1.2. Key Independent Variables

This study employed the marketization data from the NERI INDEX of Marketization of
China’s Provinces Report by Fan et al. [46] and the NERI INDEX of Marketization of China’s
Provinces Report by Wang et al. [50]. However, these reports only offer data from 1997 to
2014. This study extracted the data from 2003 to 2014 and obtained, referring to the practice
of Bai and Liu [52], the marketization index from 2015 to 2017 by taking the average growth
from 2008 to 2014 as the annual growth in marketization index from 2014 to 2017. As the
data were measured at the provincial level, the marketization level was represented by
marketization index of the province where the city is located.

4.1.3. Control Variables
Other control variables which affect economic growth adopted in this study include:

(1) Capital-labor ratio. The capital-labor ratio measures the capital intensity of a region.
Compared with capital stock, it reflects richer information, such as equipment level.
This study used the ratio of fixed capital stock to the number of employees as the
capital-labor index. Currently, there is no available fixed asset stock data published by
the authorities. Therefore, we had to obtain the data based on the investment in fixed
assets. In this study, we referred to Ke and Xiang [53] to calculate capital stock through
the perpetual stock method (K¢ = K_11 — & + I}). An average construction cycle of
fixed assets was introduced and was set at three years. Therefore, a newly invested
fixed asset in year t is I; = (It + ;1 +1;_2)/3. In this way, we constructed the
investment series from 2002 to 2017. In addition, the price index of a fixed asset was
obtained through the weighted average of the price index of three major investments,
namely, investments in construction and installation, purchases of equipment and
tools, and other costs. As for the depreciation rate, unlike the common practice
of setting a fixed value, we obtained the depreciation rated of regions based on
the weighted depreciation rate of the cost of construction and installation and the
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purchase of equipment and tools based on their share in each year. The depreciation
of other costs was included in the previous two parts based on their share.

(2) Human capital. According to the new economic growth model of Lucas, the accu-
mulation of human capital advances technological progress across the society and
significantly promotes economic growth. In addition, Lucas believes the real driver
for international growth is specialization in human capital. Therefore, in this study,
we selected education expenditure per capita of prefecture-level cities to measure
human capital per capita.

(3) Opening-up level. As globalization deepens, opening-up can expand market size
through free trade, improve domestic specialization in the division of labor, and gal-
vanize the optimal allocation of production factors. Ultimately, it improves domestic
industrial structures and promotes sustainable economic development. This study
used the total imports and exports of prefecture-level cities to measure the opening-up
level. In addition, the total volume of imports and exports published by the govern-
ment is calculated in foreign currency. This study converted the currency based on
the average exchange rate.

(4) Technological progress. Technological progress is the most important factor in economic
growth and is the driving source for sustained economic growth. Technological progress
promotes improvements in industrial and economic structure, advances productivity,
and plays a fundamental role in deepening the division of labor. Its role in the economic
development of China is essential. This study adopted granted patents of regions to
measure technological progress.

(5) Infrastructure. Improving infrastructure offers a favorable environment for economic
development, lowers transaction cost, and optimizes resource allocation. Better infras-
tructure galvanizes market competition, boosts total factor productivity, and increases
economic growth speed. This study employed paved road area per capita to measure
the infrastructure of cities.

4.2. Model Construction

Based on the above discussion, we set a function as below.
Y = f(ML,cl, hc,open, tech, fra) 1)

where Y represents economic development, ML denotes the marketization level in west-
ern region and includes the overall marketization index and its five sub-indexes, c! in-
dicates the capital-labor ratio, hc is human capital, open signifies the opening-up level,
and tech and fra represent technological progress and infrastructure, respectively. This study
adopted the marketization index as the key independent variable and constructed, based on
Equation (1), the empirical model as Equation (2). i represents region and ¢ denotes year.
€; is an error term.

InYjy = ag + ay MLj; + aplncly + azlnhcy + aslnopen;; + aqlntechy + aslnfra; +¢;  (2)

The marketization index measured by Wang et al. starts from 2008 and is different in
basic indexes from the marketization index by Fan et al. [46]. Therefore, this study refers
to the practice of Bai and Liu [52] to control the impact resulting from the difference by
setting the dummy variable (D) in the model. The details are as follows.

First, the setting of the dummy variable (D) is shown in Equation (3).

1,2003 <t < 2007
b= { 0,2008 <t <2017 ©)

Then, we added ¢(ML x D), into the right side of Equation (2). ¢ is the estimated
value of the parameter. This treatment ensures different slopes of marketization level (ML)
within the two periods of time, thus controlling the impact of changes.



Sustainability 2021, 13, 3745 13 of 24

To ensure the smoothness of data, this study obtained the logarithm of economic
growth, capital-labor ratio, opening-up level, technological progress, and infrastructure to
avoid possible heteroscedasticity in the quantitative analysis. The descriptive statistics of
the above variables are shown in Table 1.

Table 1. Descriptive statistics of variables.

Variable Mean Standard Deviation =~ Minimum  Maximum Independent Variable
Economic growth (InY) 6.01 0.95 345 9.43 Logarithm of gross domestic product
Overall marketization level (ml) 5.37 1.14 2.35 8.89 Score of overall marke.tlzanon in the
western region
Government-market relation 6.04 1.66 143 9.5 Score of g(.)vernment—marke.t relationship
(ml_1) in the western region
Non-state-owned economy 550 205 0.94 9.76 Score of non—s.tate—owned economy
development (ml_2) development in the western region
Commodity market 763 111 0.88 971 Score of cqmmodlty market 'development
development (ml_3) in the western region
Factor market development 415 173 037 11.78 Score of factor market deYelopment in the
(ml_4) western region
Agency development and law 3.66 1.63 o4 10.88 Score of agency and legal system
system (ml_5) development in the western region
Capital-labor ratio (Incl) 3.72 0.85 045 5.90 Logarithm of fixed capital stock/the
number of employees
Human capital (Inhc) 6.40 0.93 3.93 8.98 Education expenditure per capita
Opening-up level (Inopen) 2.82 2.08 —6.44 8.67 Logarithm of total imports and exports
Technological progress (Intech) 5.12 1.73 0.69 10.67 Logarithm of granted patents
Infrastructure (Infra) 1.94 0.72 —-1.17 4.69 Logarithm of paved road area per capita

4.3. Empirical Analysis
4.3.1. Unit Root Test and Cointegration Test

First, we conducted unit root tests on panel data. There are many test methods for
unit roots, but two types are frequently used, namely, the unit root test for the same root
and for the different root. Considering the panel in this study as balanced, we employed
the LLC test, which is applicable to the same root, and the IPS test, which is applicable
to different roots. The unit root test results shown in Table 2 revealed that not all original
series of the panel data of the above variables pass the test. However, when we calculate
the first-order differences of the variables, all the variables pass the unit root test at the 1%
confidence level, demonstrating that the panel data in this study are stationary.

Table 2. Results of unit root tests.

LLC LCP First-Order LLC LCP

Original Data (p-Value) (p-Value) Test Results Difference (p-Value) (p-Value) Test Results

Lny 0.968 0.875 Not pass Alny 0.000 0.000 Pass
ml 0.997 1.000 Not pass Aml 0.000 0.000 Pass
ml_1 0.000 0.000 Pass Aml_1 0.000 0.000 Pass
ml_2 1.000 1.000 Not pass Aml_2 0.000 0.000 Pass
ml_3 0.000 0.618 Not pass Aml_3 0.000 0.000 Pass
ml_4 1.000 0.860 Not pass Aml_4 0.000 0.000 Pass
ml_5 1.000 1.000 Not pass Aml_5 0.000 0.000 Pass
Incl 0.000 0.999 Not pass Alncl 0.000 0.000 Pass
Inhc 0.000 0.000 Pass Alnhc 0.000 0.000 Pass
Inopen 0.000 0.104 Pass Alnopen 0.000 0.000 Pass
Intech 0.001 0.248 Not pass Alntech 0.000 0.000 Pass

Infra 0.000 0.001 Pass Alnfra 0.000 0.000 Pass
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After the unit root test, we conducted a cointegration test on the panel data. This study
adopted the method of Kao (Kao, 1999) for the cointegration test on empirical data. The re-
sults show that the p-value is 0.000, which is a strong denial of the null hypothesis.
Therefore, there is a cointegration relation in the series and spurious regression does
not exist.

4.3.2. Full-Sample Estimate Results

We conducted OLS, fixed effect, and random effect regression on the econometric
model. The results for the full sample of the western region are exhibited in Table 3. We also
performed the LSDV test and the Hausman test on the above three regressions. The p-value
was 0.000, showcasing a strong rejection of the null hypothesis. Based on this, we selected
the individual fixed effect model.

Table 3. The results on the full sample of the western region.

OLS Fixed Effect Random Effect
1 (2) 3) 4) (5) (6)
Iny Iny Iny Iny Iny Iny
ml 0.065 *** 0.039 *** 0.040 ***
(5.179) (5.668) (5.516)
ml_1 0.026 * —0.034 *** —0.019 ***
(1.749) (—5.381) (—2.680)
ml_2 0.051 *** 0.079 *** 0.074 ***
(5.011) (14.492) (12.115)
ml_3 0.040 *** 0.042 *** 0.039 ***
(2.655) (6.402) (5.093)
ml_4 0.032 *** 0.008 ** 0.008 **
(2.872) (2.346) (1.984)
ml_5 —0.076 *** —0.006 —0.008 **
(—6.285) (—1.606) (—1.964)
Incl 0.150 *** 0.116 *** 0.198 *** 0.130 *** 0.182 *** 0.116 ***
(5.607) (3.988) (18.056) (11.957) (15.496) (9.259)
Inhc —-0.027 —0.032 0.221 *** 0.184 *** 0.204 *** 0.170 ***
(—1.091) (—1.251) (21.494) (19.544) (18.454) (15.683)
Inopen 0.090 *** 0.076 *** 0.020 *** 0.018 *** 0.032 *** 0.033 ***
(12.380) (10.122) (4.105) (4.241) (6.177) (6.891)
Intech 0.379 *** 0.407 *** 0.095 *** 0.049 *** 0.114 *** 0.084 ***
(37.532) (37.882) (14.813) (7.348) (16.797) (11.330)
Infra 0.021 0.000 0.058 *** 0.039 *** 0.058 *** 0.043 ***
(1.009) (0.024) (6.011) (4.713) (5.604) (4.435)
D *ml —0.000 —0.020 *** —0.020 ***
(—0.002) (—7.158) (—6.704)
D*ml_1 —0.013 0.048 *** 0.046 ***
(—0.626) (6.923) (5.803)
D*ml 2 —0.052 *** —0.030 *** —0.032 ***
(—3.242) (—7.440) (—6.677)




Sustainability 2021, 13, 3745 15 of 24
Table 3. Cont.
OLS Fixed Effect Random Effect
(V) () 3) 4) (5) (6)
Iny Iny Iny Iny Iny Iny
D*ml 3 —0.005 —0.057 *** —0.056 ***
(—0.247) (—9.463) (—8.033)
D*ml 4 —0.027 —0.043 *** —0.029 ***
(—0.914) (—4.792) (—2.835)
D*ml_5 0.134 *** 0.036 *** 0.028 **
(3.644) (3.433) (2.297)
_cons 3.042 *** 2.881 *** 3.032 *** 3.482 *** 3.060 *** 3.371 ***
(23.667) (15.467) (68.823) (47.940) (50.086) (37.652)
N 1230 1230 1230 1230 1230 1230
R? 0.835 0.845 0.960 0.970
adj. R? 0.834 0.843 0.957 0.968
F 881.986 439.956 3886.953 2450.149
P 0.000 0.000 0.000 0.000 0.000 0.000

Note: t value in parentheses; *, **, and *** represent the significance at the 10%, 5%, and 1%.

According to the regression results of the fixed effect model (3), shown in in Table 3,
the overall marketization level, the key variable of this study, passed the test at the 1%
significance level. Marketization significantly promotes economic development in western
region, which is consistent with H1. When other variables remain constant, one percent
growth in the overall marketization level increases the GDP of western region by 3.9%,
demonstrating an enabling impact of marketization on economic growth. As a compound
index of capital factor input and production factor input, the capital-labor ratio promotes
regional economic development, which is significant at the 1% level. One percent of growth
in the capital-labor ratio lifts regional GDP by 19.8%. Human capital, opening-up level,
technological progress, and infrastructure exert positive impacts on the key dependent
variable economic growth significantly. One percent growth in each of the aspect boosts
regional GDP by 22.1%, 2%, 9.5%, and 5.8% respectively.

Model (4) verified the impact of the five sub-indexes of marketization on economic
growth in the western region. The results show that except for agency and legal sys-
tem development; the remaining four sub-indexes of marketization promote economic
growth significantly. According to the value of the coefficient, the role of non-state-owned
economic development on economic growth is the greatest. When other factor inputs
and market-related indexes remain constant, one percent of growth in non-state-owned
economy development galvanizes the GDP in the western region by 7.9%. This shows
that economic reform to change the state-owned system in the western region improves
economic growth greatly. As for the internal mechanism, market-oriented reform for
factors optimizes resource allocation and galvanizes economic growth. Commodity market
development also plays a major role in economic development. A one percent increase
in commodity market development index drives GDP to grow by 4.2%. The coefficient
of factor market development is significant at the 5% level. However, its growth by
one unit only a 0.8% contribution to GDP growth, indicating a relatively small impact.
However, the government—-market relation negatively affects economic growth at a signifi-
cant level. Market agency and legal system development negatively affect economic growth
at a non-significant level. This shows that the government in western region can promote
economic growth in the region through certain macro-regulation methods. This means
acceleration in transforming the role of the government and building an efficient govern-
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ment are essential aspects of market-oriented reform and are a vital way to boost economic
growth in the western region.

4.3.3. Region-Specific Regression Results

This study divided the western region into the northwest and southwest and con-
ducted fixed effect regression on the effect of the marketization index and its sub-indexes

on economic growth. The results are presented in Table 4.

Table 4. Region-specific regression results.

Northwest Southwest
(7) 8) ) 10)
Iny Iny Iny Iny
ml 0.030 *** 0.075 ***
(3.524) (6.244)
ml_1 —0.036 *** —0.039 ***
(—3.069) (—5.472)
ml_2 0.066 *** 0.116 ***
(7.667) (10.338)
ml_3 0.040 *** 0.018 *
(3.409) (1.697)
ml_4 0.007 0.049 ***
(1.601) (6.099)
ml 5 —0.013* —0.016 ***
(—1.947) (—3.077)
Incl 0.250 *** 0.159 *** 0.145 *** 0.102 ***
(15.205) (9.673) (9.855) (7.340)
Inhc 0.223 *** 0.166 *** 0.199 *** 0.134 ***
(15.564) (11.443) (13.375) (10.780)
Inopen 0.001 0.004 0.039 *** 0.025 ***
(0.186) (0.606) (5.948) (4.642)
Intech 0.080 *** 0.060 *** 0.104 *** 0.035 ***
(9.290) (6.015) (11.072) (3.965)
Infra 0.027 ** 0.013 0.086 *** 0.048 ***
(2.009) (1.068) (6.527) (4.442)
D *ml —0.023 *** —0.027 ***
(—5.019) (—=7.110)
D*ml 1 —0.003 0.075 ***
(—0.247) (7.452)
D*ml 2 —0.040 *** —0.035 ***
(—6.628) (—3.037)
D*ml 3 —0.041 *** —0.080 ***
(—3.962) (—8.791)
D* 0.063 *** —0.079 ***
(3.657) (—6.634)
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Table 4. Cont.

Northwest Southwest
) (8) ) 10)
Iny Iny Iny Iny
D*ml 5 0.026 * 0.038 **
(1.906) (2.120)
_cons 2.894 *** 3.516 *** 3.133 *** 3.906 ***
(43.078) (29.982) (52.470) (39.837)
N 555 555 675 675
R? 0.958 0.969 0.965 0.979
adj. R? 0.955 0.966 0.962 0.977
F 1670.738 1052.451 2457.668 1888.258
P 0.000 0.000 0.000 0.000

Note: t value in parentheses; *, **, and *** represent the significance at the 10%, 5%, and 1%.

The impact of marketization level in the northwest and southwest on regional eco-
nomic development is significantly positive. As for the five sub-indexes of marketization,
their impact on economic development is similar but at different significance level. The
impact of the government-market relationship and non-state-owned economy develop-
ment on the economic development in the northwest and southwest is significant at the 1%
level. However, the positive impact of commodity market development is significant in the
northwest at the 1% level and in the southwest at the 10% level. The positive impact of
factor market development is significant in the economic development in the southwest,
whereas that in the northwest is not significant. The impact of agency and legal system
development in the northwest and the southwest is negative, with the significance in
the southwest being higher than the northwest. For the other factors affecting regional
economic growth, the major difference is in the opening-up level and infrastructure. The
impact of the two on the economic development in the southwest is both positive at the 1%
significance level, whereas their impact on the northwest is not significant. The impact of
the capital-labor ratio, human capital, and technological progress on the northwest and
the southwest is positive at the 1% significance level.

4.3.4. Regression Results for Cities of Different Sizes

Based on the division of cities shown above, we examined the impact of marketization
on economic growth for cities of different sizes. The regression results are presented in
Table 5.

Table 5. Regression results for cities of different sizes.

Small Medium Large

(11) (12 (13) (14) (15) (16)

Iny Iny Iny Iny Iny Iny
ml 0.068 *** 0.025 ** 0.038 ***

(3.162) (2.316) (4.034)
ml_1 —0.026 ** —0.012 —0.043 ***
(—2.056) (—0.960) (—5.521)

ml_2 0.115 *** 0.066 *** 0.067 ***

(10.901) (6.384) (9.103)
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Table 5. Cont.
Small Medium Large
a1mn (12) (13) 14) (15) (16)
Iny Iny Iny Iny Iny Iny
ml 3 0.115 *** 0.012 0.058 ***
(7.856) (1.043) (6.328)
ml_4 0.029 *** 0.013 * 0.012 **
(3.830) (1.804) (2.431)
ml 5 —0.033 *** —0.031 *** 0.002
(—3.864) (—4.066) (0.496)
Incl 0.156 *** 0.057 *** 0.286 *** 0.227 *** 0.180 *** 0.119 ***
(6.882) (2.979) (13.638) (9.984) (11.491) (7.819)
Inhc 0.248 *** 0.128 *** 0.136 *** 0.124 *** 0.240 *** 0.212 ***
(12.338) (7.167) (7.484) (7.166) (14.502) (15.133)
Inopen —0.015 —0.010 0.027 *** 0.012 0.040 *** 0.031 ***
(—1.529) (—1.286) (3.070) (1.495) (5.294) (4.903)
Intech 0.097 *** 0.043 *** 0.095 *** 0.081 *** 0.092 *** 0.038 ***
(8.213) (3.725) (8.946) (6.586) (8.345) (3.620)
Infra 0.039 * 0.027 * 0.061 *** 0.039 ** 0.077 *** 0.056 ***
(1.893) (1.708) (3.416) (2.340) (5.943) (5.246)
D *ml —0.037 *** —0.017 *** —0.015 ***
(—4.488) (—3.302) (—4.287)
D*ml 1 0.057 *** —0.022* 0.086 ***
(3.648) (—1.661) (9.620)
D*ml 2 —0.006 —0.047 = —0.022 ***
(—0.674) (—6.074) (—3.914)
D*ml 3 —0.092 *** —0.001 —0.076 ***
(—7.407) (—0.124) (—9.437)
D*ml 4 —0.073 *** —0.018 —0.049 ***
(—3.642) (—0.820) (—4.641)
D*ml 5 0.036 0.079 *** 0.002
(1.554) (3.907) (0.119)
_cons 2.468 *** 2.982 *** 3.116 *** 3.438 *** 3.236 *** 3.629 ***
(24.201) (22.666) (39.621) (23.369) (53.659) (37.319)
N 285 285 330 330 615 615
R? 0.949 0.972 0.965 0.973 0.967 0.979
adj. R? 0.944 0.968 0.962 0.969 0.965 0.977
F 682.707 578.476 1190.045 692.190 2399.171 1712.579
P 0.000 0.000 0.000 0.000 0.000 0.000

Note: t value in parentheses; *, **, and *** represent the significance at the 10%, 5%, and 1%.
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According to Table 5, the overall marketization level exerts a significant positive
impact on cities of different sizes. However, its significance level on medium-sized cities
is lower than that of small cities and large cities. As for the sub-indexes of marketization,
the government-market relationship negatively affects economic growth in small and
large cities significantly. However, their negative impact on medium-sized cities is not
significant. The impact of non-state-owned economic development is positive on cities of
different sizes at the 1% level. Product market development positively affects economic
development in small and large cities significantly, whereas its impact on medium-sized
cities is not significant. The impact of factor market development is positive at a significant
level on cities of different sizes, with the significance for small cities being the highest
and that for medium-sized cities being the lowest. Agency and legal system development
negatively affects economic growth in small cities and medium-sized cities significantly.
It exerts positive effects on economic growth in large cities, which is not statistically
significant. As for control variables, the most prominent difference is in the opening-up
level. It negatively affects economic growth in small cities at a statistically insignificant level
but positively influences economic growth in medium-sized and large cities significantly.
Infrastructure affects economic growth in small cities at a lower significance compared
with its impact on medium-sized and large cities. The impact of all the other variables is
significantly positive on cities of different sizes at the 1% level, including the capital-labor
ratio, human capital, and technological progress.

4.4. Threshold Effect Test for the Impact of Marketization on Economic Growth in the Western
Region

In this study, we employed the threshold regression with panel data developed by
Hansen (1999) to test the operation mechanism and characteristics within the sample range.
As the model can determine the endogenous threshold interval and number of thresholds,
the estimated value of parameters is credible and effective. As the panel in this study is a
non-dynamic one, the panel threshold model of its fixed effect is shown in Equation (4).

{ Yie = Mi + P1xXie + €, gir <y 4)
Vit = i + BoXir + €, qir > Y

where t = 1, 2... and denotes the year. i = 1, 2... represents the region. y;; is the dependent
variable and x;; is the exogenous factors of the research subject, representing economic
growth and marketization level, respectively. f; and f; represent the estimated value
of threshold variable g;; when it is no larger than or larger than the threshold value 7,
respectively. ¢; is the random error term. Control variables like capital-labor ratio and
technological progress are not listed in the model, though they are included in the specific
calculation. This study adopted marketization level as the key independent variable and
the threshold variable. Exponential function I(-), as shown in Equation (5), better displays
the threshold effect.

Vie = Wi + Pixip * I(qir <v) + Boxip * I(qir > ) + & (5)

where exponential function I(-) shows when the expected relation between g;; and 7 is
met. I(-) = 1, otherwise I(-) = 0. When there is a double-threshold model, the equation
transforms into

Vie = pi + Brxie * I(qi < 1) + Baxie * (71 < i < 72) + Baxie * I(qir > 72) + €t (6)

where 71 and 7, are the two threshold values, 1 < 7».
Based on the above model and panel data, we utilized a bootstrap method to test the
number of thresholds. The results of the threshold self-sampling test are exhibited in Table 6.
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Table 6. Self-sampling results of the threshold effect of marketization level on economic growth in the western region.

Threshold Value
Model F-Value p-Value BS Time
1% 5% 10%
Single threshold 44 82 *** 0.0000 300 22.5026 15.7141 13.9527
Double threshold 30.57 *** 0.0033 300 21.9790 15.7031 13.7491
Triple threshold 6.64 0.8167 300 27.2931 22.8855 20.2436

Note: p-value and threshold value in the table were obtained by 300 times of self-sampling. *** indicate significance at the 1% levels, respectively.

We conducted 300 self-sampling repetitions when testing the number of thresholds.
According to the results presented in Table 6, the null hypothesis of the non-presence
of a threshold value was rejected. The F-value of the LM statistics is significant at the
1% confidence level, demonstrating the presence of a single threshold. Further, based on
the precondition of a single threshold, we tested for the double threshold. The results
show that the LM statistics rejected the null hypothesis of the presence of only one single
threshold at the 1% significance level, demonstrating the presence of a double threshold.
Then, based on this, we tested for the presence of a triple threshold. The results indicate
that the LM statistics do not pass the significance test, demonstrating the non-presence of a
triple threshold. Therefore, during the self-sampling significance test for marketization’s
impact on economic growth in the western region, we identified the presence of a double
threshold in the panel model with the threshold. That is, there are two different variables in
the impact of marketization on economic growth from 2003 to 2017. Under the precondition
of a double threshold, this study tested for the consistency between the estimated threshold
value and its actual value and employed the likelihood ratio statistic to construct the
confidence interval. The test results are exhibited in Table 7.

Table 7. Estimated threshold value and its confidence interval.

Model Estimated Threshold Value 95% Confidence Interval
Single threshold Threshold 4.3900 (4.3700,4.4600)
Threshold 1 4.3900 (4.3700,4.4650)
Double threshold g, o114 2 6.9756 (6.8168,7.0400)
Triple threshold Threshold 5.1100 (5.1000,5.5200)

The results in Table 7 reveal that the 95% confidence intervals of threshold 1 and 2 are rela-
tively short. The actual value falls within the 95% confidence interval. Therefore, the estimated
value of the double threshold is basically consistent with the actual value. However, the con-
fidence interval of the triple threshold is relatively long at the 95% level, which failed the
consistency test. Thus, we identified the double threshold in the impact of marketiza-
tion on economic growth in western region. The two threshold values are 4.3900 and
6.9756, respectively.

Figures 7 and 8 display the distribution of the two threshold values. The threshold
value is the minimum of the LR function. Figure 8 shows that the two threshold values of
the model are below the lowest point of the LR function line. In Figure 8, the red dashed line
represents the confidence value at the 95%. The region where the red dashed line meets with
the LR function line is the 95% confidence interval. The threshold value and the interval
generated through the threshold regression with the panel data also demonstrate that
marketization affects economic growth in the western region through varied mechanisms.
Previously, we identified the double threshold value of 4.3900 and 6.9756 and formed three
impact intervals, namely, ml < 4.3900, 4.3900 < ml < 6.9756, and ml > 6.9756. ml is the
overall marketization in the western region. According to the three intervals, we divided
samples into three classes, that is, low marketization, medium marketization, and high
marketization. We employed a fixed effects model for regression and present the results in
Table 8.
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Figure 8. LR distribution of estimated threshold value under 95% confidence interval.

Table 8. Results of double threshold panel model.

Low Medium High
17) (18) (19)
Iny Iny Iny
ml 0.016 —0.021 *** 0.070 ***
(0.671) (—2.896) (4.328)
Incl 0.028 0.043 *** 0.043 ***
(1.610) (4.189) (3.563)
Inhc 0.030 * 0.065 *** 0.007
(1.847) (6.573) (0.379)
Inopen —0.002 0.003 0.031 ***
(—0.239) (0.834) (5.812)
Intech 0.024 ** —0.019 *** —0.021*
(2.386) (—2.768) (—1.906)
Infra 0.003 0.030 *** 0.033 ***
(0.268) (3.898) (3.745)
N 283 859 101
R? 0.983 0.985 0.999
adj. R? 0.977 0.984 0.998
F 643.099 2567.255 4052.308
p 0.000 0.000 0.000

Note: t value in parentheses; *, **, and *** represent the significance at the 10%, 5%, and 1%.
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The results presented in Table 8 reveal that the marketization level positively affects
economic growth in cities with low marketization in a statistically non-significant way.
In cities with medium marketization, the marketization level positively impacts economic
growth significantly at the 1% level. As for cities with high marketization, the marketization
level promotes economic growth significantly at the 5% level. Generally, the marketization
level and economic growth in western region have an N-shaped relationship. The impact
of the marketization level on economic growth witnessed two turns in the western region.
The two turning points are at the marketization values of 4.3900 and 6.9756. In the three
intervals split by the two turning points, the impact of the marketization level on economic
growth is varied. It grows, declines, and rises again along with the improvement in the
marketization level.

5. Conclusions and Discussion

China commenced system reforms in order to transition from a planned economy
to a market economy in 1978. Over the next forty years, China realized phenomenal
achievements in economic development. Marketization reform drives high-speed eco-
nomic growth in China. However, it is worth mentioning that although marketization
reform plays a major role in driving economic growth, the imbalance between the eastern,
central, and western regions of China is evident. Imbalance in economic development
among different regions of China is closely associated with marketization. The western
region covers a vast area. Except for the Sichuan Basin and Guanzhong Plain, the rest of the
region is economically backward and awaits further development. Is there a bottleneck for
marketization? Can marketization become the main driver of the economy in underdevel-
oped regions? In this study, we aimed to answer these questions by exploring the relation
between the marketization level in the western region and its economic development based
on panel data from 82 prefecture-level cities in west China from 2003 to 2017.

First, the overall regression results demonstrate that the marketization level signif-
icantly promotes economic growth. Second, we explored the regional heterogeneity in
their relationship. The results show that the overall marketization significantly galvanized
economic growth in the northwest and southwest and in cities of different size. The sub-
indexes of marketization showcased different degrees of influence on economic growth in
various regions.

Third, threshold regression with panel data was employed to test for the presence of
an interval-based impact of the marketization index on economic growth in the western
region. We found a double threshold through self-sampling. The impact of marketization
on economic growth increases first, declines, and increases again as the marketization level
moves from the low marketization interval, through the medium marketization interval,
and to the high marketization interval.

The conclusions of this paper have important policy implications. On the one hand,
the marketization level significantly promotes economic growth in the western region.
Both underdeveloped regions and developed regions should realize the pivotal role of
marketization in driving economic growth. On the other hand, the impact of marketization
on economic growth in underdeveloped regions is growing and exceeds its relative impact
on developed regions. This demonstrates that the underdeveloped region in the western
region of China should continue to push forward with marketization and improve its mar-
ketization level. In this way, the western region will be able to unleash its advantages and
gradually narrow the gap with other regions of China. In addition, different regions adopt
varied methods to promote marketization, resulting in varied impacts on economic growth.
Therefore, the western region should take into account local conditions and implement
scenario-based and industry-specific policies while promoting marketization. Continued
efforts in promoting marketization play a pivotal role in growth mode switch and the
improvement of development quality. This also serves as the key institutional arrangement
for deepening supply-side structural reform and the transformation of growth drivers.
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Due to constraints in access to data, there are deficiencies in these research results,
which need further consideration. Limitations in the measurement of variables are as
follows. This study employed the marketization data from the NERI INDEX of Marketization
of China’s Provinces Report by Fan et al. [46] and the NERI INDEX of Marketization of China’s
Provinces Report by Wang et al. [50]. However, as the data were measured at the provincial
level, the marketization level is represented by marketization index of the province where
the city is located. In follow-up studies, additional data on marketization need to be
compiled and combined with economic growth for further analysis.
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