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Abstract: Based on panel data for 30 provinces in China from
2000 to 2019, the super slacks-based measure (SBM) model
combined with the global Malmquist-Lenberger (ML) index is
utilized to determine green total factor productivity to measure
green economic growth. Then, the
integration on green economy is explored. The findings
indicate that integration has a significant role in accelerating
the green economy, with notable spatial, temporal, openness,
and policy heterogeneity. A series of robustness tests support
the conclusions.

impact of market

The impact mechanism test reveals that
market integration bolsters the green economy via green
efficiency improvements. Furthermore, a threshold effect is
evident between market integration and the green economy
based on rationalization and ecologicalization of industrial
structure and innovation input. Based on the results, policy
suggestions regarding how to further enhance the level of
market integration and the green economy are proposed.
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structure coordinated

‘ x T ith the continuous advancement of market econom-
ic restructuring, the rapid growth of China’s econ-

omy created the “China Miracle” that has attracted world-
wide attention; however, this kind of growth is premised
on extensive development that has generated serious envi-
ronmental challenges. Achieving the harmonious develop-
ment of China’s economy and environmental protection
has become the fulcrum in all sectors in China over the
past decade. Market integration is a crucial institutional
guarantee to improve the efficiency of green economic
growth. Therefore, exploring the logical connection be-
tween market integration and green economic develop-
ment is of important practical significance for building a
unified domestic market and realizing sustainable growth.
Three streams of research are closely related to this
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study. The first is research regarding market integration
effects on economic growth. Studies mainly explore this
topic from the dual perspective of market integration-mar-
ket segmentation. The prevailing assumption is that an in-
verted U-shaped connection exists between market seg-
mentation and economic growth (i.e., a threshold effect
on the influence of market segmentation on economic
growth is evident in which the degree of market segmen-
tation below the threshold can accelerate economic
growth, whereas market segmentation that exceeds the

1 .
M Some studies em-

pirically verify this inverted U-shaped relationship™™.
The second stream is the effect of market integration on

environmental pollution. Researchers find that eliminating

threshold hinders economic growth)

market segmentation and realizing market integration can
help optimize regional industrial structure'”, decrease the
ratio of polluting occupations'®, and efficiently reduce
enterprises’ pollution emissions'”’. In addition, scholars
assert that market integration and environment pollution
have an inverted U-shaped connection, in which continu-
ous improvement of market integration causes an initial
increase in emissions of environmental pollutants and then
a decrease'®’. The third research stream is the influence of
market integration on the green economy. For example,
Du et al. " propose that the primary paths by which mar-
ket segmentation affects the efficiency of the green econo-
my in the Yangtze River Economic Belt are industrial
structure and openness. Li et al. """ examine the impact
of market integration on the green economy in the Yan-
gtze River Delta and the middle reaches of the Yangtze
River urban agglomeration, finding that market integra-
tion has an important influence on accelerating urban
green development, with notable geographic location het-
erogeneity. Li et al.!'" determine that the integration of
the electricity market improves the efficiency of the re-
gional green economy and impacts neighboring regions
through spatial spillover effects.

This study examines how market integration affects the
green economy at the provincial level. First, we reassess
the green total factor productivity ( GTFP) of 30 prov-
inces in China from 2000 to 2019 to represent green eco-
nomic growth. Then, the GTFP is broken down into green
efficiency improvement ( GEC) and green technology pro-
gress (GTC) to examine the influence mechanism of mar-
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ket integration on the green economy more in-depth. Sec-
ond, we examine the impact of market integration on the
overall green economy. A variety of robustness and heter-
ogeneity tests are conducted. Third, we build a panel
threshold model to measure the nonlinear characteristics
of market integration affecting the green economy from
the perspectives of industrial structure upgrading and in-
novation investment, with certain practical significance.

1 Mechanism Analyses and Research Hypotheses

For a considerable time, under the influence of fiscal
decentralization and political championship, to develop
local economies and enhance competitiveness, local gov-

ernments may have practiced local protectionism strategies
to limit the flow of local resources, which has led to mar-
ket segmentation. Market integration is the process of
breaking down trade barriers, eliminating market segmen-
tation, and establishing a large, unified market. Scale and
technology diffusion effects related to market integration
can facilitate local economic improvement and enhance the
green economy'”'. Based on relevant theories and existing
literature, this section explores the influence of market in-
tegration on the green economy,
characteristics, and proposes related research hypotheses.
Fig. 1 shows the main mechanisms by which market inte-
gration influences the growth of green economy.

summarizes the basic

Expand market size and
deepen the division of labor

Increase competition and
promote technological innovation

Green economic
growth

= Scale effect -
Market Competition
integration effect
Allocation
effect

Realize the cross-regional flow of
factors and optimize the allocation of ——

resources

Fig. 1

Existing research identifies three main mechanisms
through which market integration affects the growth of
green economy, including scale, competition, and allo-
cation effects. The three mechanisms are as follows:

1) Scale effect. Market integration breaks down admin-
istrative trade barriers between different regions, acceler-
ates the free flow of factors, and expands market size,
which promotes green economic growth. Both the “local
market effect” and Adam Smith’s “market scope” hypoth-
eses assert that market scale growth is beneficial to deepe-
ning the division of labor, which can improve the produc-
tion efficiency'"”
tal governance through the centralized treatment of pollu-
Based on demand-driven innovation theory'",
companies will have more incentive to conduct research
and development activities in pursuit of higher profits un-
der the condition of increasing demand, which advances

and boost the efficiency of environmen-

tants.

regional scientific and technological innovation. The en-
dogenous incentives of a virtuous cycle and the continu-
ous improvement of regional innovation capabilities en-
rich GTFP'"'.

2) Competition effect. Market integration increases
the competition faced by local enterprises, which will
continue to innovate to enhance competitiveness, advan-
cing the growth of green economy. The competitive
effect of market integration affects the green economy in
two ways[16
to pursue technological innovation and human capital ac-
cumulation. The expansion of market scale increases the

'. First, market integration forces enterprises

Influence mechanism of market integration on green economy

competition between enterprises. To obtain and retain a
competitive edge, enterprises must pursue measures such
as introducing or training talent, upgrading production
lines, and technological innovation, which benefit the
development of the green economy. Second, market
competition promotes the survival of the fittest. In the
early stage of market integration, the rapid expansion of
the market may lead to duplication problems, resulting
in low price competition or slow sales. If enterprises do
not take action to increase productivity, inadequate pro-
duction capacity and low-productivity enterprises will be-
come obsolete. Enterprises’ efforts to enhance competi-
tiveness will eliminate low-tech industries, and high-tech
industries will further evolve to achieve technological up-
grading'"”’. The above process optimizes the regional in-
dustrial structure while also contributing to green eco-
nomic growth.

3) Allocation effect. Market integration can promote
the cross-regional flow of factors, optimize the allocation
of resources, and advance green economic growth. Mar-
ket segmentation creates barriers to the free flow of pro-
duction factors between different regions, efficient use of
production factors is low, and economies of scale cannot
be achieved. In addition, factor prices are also distorted
when the market is fragmented, which restricts the im-
provement of regional production efficiency and aggra-
vates regional environmental pollution'*™"”'. Market inte-
gration allows factors to flow freely in a more expansive
area. Under the guidance of the price mechanism, based
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on the principle of prioritizing efficiency, factors will
continue to flow to high-quality and efficient enterprises,
improving the incumbent enterprises’ production efficien-
cy. This means that enterprises can produce more output
with less input and accelerate the improvement of GT-
FP'"”!. Thus, the allocation effect of market integration
primarily facilitates the green economy by reducing envi-
ronmental pollution and improving enterprise production
efficiency.

Based on the above theoretical analyses, this study pro-
poses Hypothesis 1:

H1 Market integration can positively facilitate region-
al green economies.

The environmental Kuznets curve (EKC) demonstrates
that economic development will eventually reduce envi-
ronmental pollution'” . Research shows that the same is
true regarding the influence of market integration on envi-
ronmental pollution.
free trade of commodities and the free flow of factors,
which improves resource allocation efficiency and produc-
tion technology progress and promotes pollution reduc-
tion'"™*'. The expansion of trade and market scale pro-
duced by market integration will not increase pollution
emissions with the increase in product output but reduce
them based on the scale effect. Determining the final con-
sequence necessitates a comparison of different forces.
Advancing green economic efficiency is a target that com-
prehensively considers resource consumption and environ-
mental pollution, the environmental policies in the initial
stage of integration are not unified, and there is an envi-
ronmental “race to the bottom” between different regions
to gain more investment, which aggravates environmental
pollution. Therefore, when integration is meager, its de-
velopment will initially restrain green economic efficien-
cy. When the integration reaches a certain threshold, the

Market integration references the

regional cooperation mechanism is relatively complete,
and the demand for high-quality development becomes in-
creasingly evident. this
study proposes Hypothesis 2:

H2 Market integration has a nonlinear effect on the
green economy. Industrial structure upgrading and inno-
vation input are the primary regulatory factors through

which market integration affects green economy.

Based on the analysis above,

2 Empirical Model and Methodology

2.1 Econometric model

Based on past theoretical mechanism analyses, this
study constructs the following benchmark model to empir-
ically test how market integration impacts the regional
green economy:

InG, =C+B,Inl, +B, X, +u, +y, +&, (D)

where G, is the green economy of region i in year t; C is
the constant term; I, is the market integration of region i

in year t; X, is a series of control variables; w, and vy, de-
note individual and time effects, respectively; g, is the
error term.

it

2.2 Indicator descriptions and measures
2.2.1
As GTFP includes both economic and environmental

Green economic growth

factors, this study uses GTFP to measure the green econ-
omy. Referencing Qi et al. ™', using the super slacks-
based measure (SBM), this study incorporates various in-
puts and expected and unexpected outputs into the meas-
urement framework. Specifically, we assume that there
are decision-making units (DMUs), and each DMU uses
m kinds of inputs (x,) to obtain s, kinds of outputs (y,)
and s, kinds of outputs (z,). The model is as follows:

Vo = ZAjyj+si Yk
=

s. t. 2 = Z)‘/Zj _s Vi (2)
i=
85 y 8,5 zZ
e (2 S il)> 0
S+ S\ & oy =1 Zp

Xy oz . PR
S5LsesL A =05 YVijk

where s7, s}, s; are the slack variables of inputs and expec-
ted and unexpected outputs, respectively; A is the weight
vector. When A =0, Eq. (2) satisfies the condition of

n

constant returns to scale, and when A =0 and 2 A=
Jj=1,j#k

1, this indicates variable returns to scale. p is the efficien-

cy value. p <0 indicates that the DMU is inefficient, and

p =0 indicates that the DMU is efficient.

To determine the dynamic change in DMUs, we adopt
the global Malmquist-Lenberger index ( GML) based on
the super SBM model to measure GTFP, which is ex-
pressed as

Elc(xu-]’yu-]’zul) .
t tot ot
E(x.y.2)

t+1 t t t t+1 t+1 t+1
L (x,y, 2, x7 0,y 2 )=[

Ei+l(xr+l,yt+l’zr+l) 1,2
] (3)

Ei+1 (xt’ yl’ Zz)

where L > 1 means that GTFP increased compared with
the previous year; L = 1 indicates that GTFP is un-
changed; and L <1 means that GTFP decreased. Further-
more, GML can be decomposed into GTC and GEC as
follows:
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t+1 t+1 t+1 t+1
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(4)

c cte
E.

The input indicators used in this study are listed below:
1) Capital investment. Referencing Shan'', this

measure is estimated using the perpetual inventory method
and deflated by the fixed asset price index based on the
year 2000.

2) Labor. This variable indicates the number of em-
ployees in each province at the end of the year.

3) Energy. This variable is measured by the total ener-
gy consumption of each province each year.

The output indicators used in this study are listed be-
low:

1) Expected output. The GDP of each province is se-
lected as the expected output indicator, and the year 2000
is used as the base period to apply the GDP deflator.

2) Undesired outputs. Industrial sulfur dioxide emis-
sions and chemical oxygen demand emissions in industrial
wastewater are used as undesired output indicators.

Using MATLAB R2021b, we calculate the GTFP of 30
provinces in China from 2000 to 2019 and decompose
GTFP into GTC and GEC. Fig.2(a) presents the results.
Notably, we calculate the GML index as the rate of
change compared with the previous year and not the GT-
FP itself; thus, the GML index must be transformed ac-
cordingly. Referencing Qiu et al. ™, the GTFP in the
year 2000 is set to 1, and the GTFP of subsequent years
is the product of the GML index of the current year and
the GTFP of the previous year. GTC and GEC are calcu-
lated in the same way as GTFP. Fig. 2(b) presents the
results. Fig. 2 reveals that GTFP decreases before 2012
and shows an upward trend thereafter. Except for the
decline in individual years, GTC is on the rise overall.
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Fig.2 GTFP and decomposition results in China from 2000 to
2019. (a) Original results; (b) Multiply results

T.

Contrary to the circumstances of GTC, GEC exhibits an
overall downward trend. This indicates that in the course
of advancing the green economy in China, technological
progress has had a major role, with increased progress in
green technology over two decades, yet inadequate atten-
tion has been paid to GEC.
2.2.2 Market integration

Market integration is the key independent variable of
this study. Referencing Sheng et al. ™', we apply the
price index method to determine the market integration of
30 provinces in China using commodity retail price indi-
ces. Given to the consistency of the data, this study se-
lects 12 categories of commodity retail price indicators,
including grain; textiles; clothing and shoes; cosmetics;
household appliances, and video equipment;
gold, silver, and jewelry; fuels; articles for daily use;
books, newspapers, magazines, and electronic publica-
tions; aquatic products; beverages, tobacco, and alco-
hol; and traditional Chinese and Western medicines and
health care articles. According to the method, we first
calculate the relative price,

o »
)=l

P Pji-

Second, we eliminate the irreducible effect and obtain
the relative price change,

music,

[AQ;, | =

k k —k k Ak
Qi =€ij — €y = ‘ AQW ‘ - ‘ AQ, ‘
The market segmentation index is then determined,

2 var( q,.j,)

i#j

var(q,) =

Finally, we obtain the market integration index using
the following formula:

N
var(q,,)

2.2.3 Control variables

Referencing existing research on the green economy,
this study selects the following control variables. 1) Eco-
nomic level. Referring to Liao et al. ', we estimate this
variable by per capita GDP, deflated using 2000 as the
base period. 2) Capital stock. We reference Shan'”,
taking 2000 as the base period. First, we calculate the ac-
tual capital stock using the perpetual inventory method,
and then we divide the result by the total population of
the region to obtain the per capita stock. 3) Scale of fi-
nancial expenditure. Referencing Zhang et al. ®*' this
variable represents the proportion of fiscal expenditure in
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GDP. 4) Opening level. Following Tuo et al. "', we es-
timate this using the ratio of total imports and exports to
GDP. 5) Population density. Referring to Li et al. ',
this variable is measured using the ratio of the region’s to-
tal resident population to the region’s area. 6) Human
capital. We use the number of students in colleges and u-
niversities per 10 000 people in each province to measure
the level of human capital™. 7) Technology develop-
ment level. Referencing Bian et al. '
ber of patents granted in each region, and weights of 0.
5, 0.3, and 0. 2 are assigned to invention, utility model,
and design patents, respectively, and the weighted aver-
age is used as the final patent grant number indicator. 8)

, we use the num-

Environmental regulation intensity. We use the proportion
of regional pollution control investment in GDP'™. 9)
Level of industrialization. Following Wei et al. ™,
use the level of industrialization by the ratio of industrial
output value to GDP for this variable. 10) Institutional
environment. The most significant institutional variable is
regional marketization, which uses the proportion of the
number of employees in state-owned enterprises to the to-

we

tal number of employees to represent the nationalization
level. There is a negative correlation between nationaliza-
tion and marketization, with negative signs expected. For
the sake of data stationarity, we take the logarithm of all
data. Tab. 1 presents all the variables.

Tab.1 Definitions and description of main data

Symbol Variable Obs Mean Std. Dev Min Max
InG Green economic growth 600 0.304 3 0.426 9 -1.6512 1.040 4
In7 Market integration index 600 3.844 8 0.318 8 2.7155 4.454 6
InE Economic level 600 9.890 7 0.790 9 7.922 6 12.031 8
InK Capital stock 600 1.4855 0.9370 -0.8919 3.3913
InF Scale of financial expenditure 600 2.966 3 0.439 8 1.933 3 4.328 5
InO Opening level 600 -1.699 2 0.986 7 -4.360 0 0.537 2
InP Population density 600 5.426 4 1.268 0 1.968 2 8.256 9
InH Human capital 600 2.0527 0.609 6 0.504 9 3.856 6
InT Technology development level 600 9.534 17 1.739 9 4.8203 13.602 0
InR Environmental regulation intensity 600 -2.089 8 0.845 6 -6.184 2 0.098 4
InS Level of industrialization 600 3.5525 0.2756 2.4173 4.049 7
InL Institutional environment 600 -2.3412 0.416 4 -3.249 1 -0.844 3

2.2.4 Data sources

The time period examined in this study is 2000 to
2019. Based on the validity of the data, we select 30
provinces in China as objects to research. Notably, Hong
Kong, Macau, Tibet, and Taiwan in China are not in-
cluded due to incomplete data. The data sources include
the China Statistical Yearbook from 2001 to 2020 and the
statistical yearbooks of each province and city concerned,
with missing data supplemented via interpolation.

3 Results and Analyses

3.1 Benchmark model tests

After applying the Hausman test, we select the fixed
effect model to estimate the benchmark Eq. (1), with in-
dividual and time effects controlled. Tab. 2 presents the
regression results. Firstly, we exclude control variables to
test the direct effect of market integration on the green
economy. The influence parameter of market integration
is 0.150 9, at a 5% significance level. Then we add con-
trol variables sequentially, the results reveal that the pa-
rameter of market integration remains positive significant-
ly, indicating that market integration can significantly ac-
celerate the regional green economy. Therefore, Hypoth-
esis 1 is verified.

As for the control variables, the parameter of InE is
significant and positive, indicating that it has a positive

role in accelerating the green economy. An improved
economic level can provide sufficient material and finan-
cial support for regional environmental governance and
technological innovation, thereby promoting green eco-
nomic efficiency. The coefficient of population density
(InP) is negative but insignificant. In areas with higher
population density, the corresponding energy consump-
tion will also increase,
pollution problems and does not advance the green econo-
my. The parameter of the level of industrialization (InS)
is insignificantly negative. Industrial production processes

which can cause environmental

consume considerable energy and produce pollution emis-
sions, which is not beneficial to the green economy. Fis-
cal expenditure (InF) has a negative influence on the
green economy, which may be due to an overabundance
of government intervention in the market, which causes
market disorder and reduces resource allocation efficien-
BY . The insti-

tutional environment (InL) has a negative influence on

cy, negatively affecting the green economy

the green economy, which is consistent with expecta-
tions. Technology development level (In7) produces a
negative result, which may be because less green technol-
ogy innovation is involved in current scientific and tech-
nological development processes, with an adverse effect
on the green economy. Environmental regulation intensity
(InR) which may be
because the proportion of pollution control investment is

is negative and insignificant,
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Tab.2 Benchmark model
. Without control With control variables
Variables .
variables n=2 n=4 n=6 n=8 n=10
nJ 0.150 9 ** 0.0958 " 0.087 4~ 0.0926" 0.088 4™ 0.091 7™
(2.49) (1.93) (1.87) (2.03) (2.19) (2.27)
InkK -0.710 4 = -0.814 1" -0.858 3™ -0.863 5™ -0.858 1™
(-11.49) (-9.22) (-10.37) (-10.24) (-10.57)
nF -0.292 1™ -0.162 1 -0.159 1 -0.149 0 -0.150 3
n
(-2.50) (-1.53) (-1.49) (-1.39) (-1.32)
InE 0.746 7 0.830 0 0.871 1™ 0.940 8 ™
(3.22) (3.69) (4.32) (4.41)
1O 0.078 9 0.067 5 0.067 4 0.065 5
n
(1.59) (1.34) (1.32) (1.29)
InP -0.284 9 -0.307 9 -0.452 1
n
(-0.94) (-1.01) (-1.31)
-0.103 5™ -0.101 6 ™ -0.1053 ™
InH
(-2.93) (-3.13) (-3.23)
-0.018 4 -0.008 9
InT
(-0.67) (-0.35)
-0.006 7 -0.003 8
InR
(-0.36) (-0.22)
-0.140 6
InS
(-0.90)
-0.053 8
InL
(-0.38)
c -0.520 7™ 0.448 4 -6.336 3" -5.461 4" -5.5824™ -5.1183"
(-2.46) (1.24) (-3.05) (-2.02) (-2.11) (-1.91)
N 600 600 600 600 600 600
R? 0.3259 0.689 0 0.743 1 0.748 4 0.749 1 0.752 6
Province Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Notes: ™, ™, and * correspond to 1%, 5%, and 10% significance levels, respectively; t-test values are in parentheses; regression results are

clustered at the provincial level; and individual and time fixed effects are controlled; n is the number of control variables.

used as a proxy indicator for environmental regulation,
and most of this indicator is derived from enterprises’
self-financing. According to the follow-the-cost effect,
increased investment in pollution mitigation will squeeze
the funds for innovation R&D, inhibiting the advancement
of green development efficiency. The parameter of capital
stock (InK) is significantly negative, which may be at-
tributable to the misallocation and distortion of local cap-
ital factors. Under the fiscal decentralization system and
the mode of officials’ promotion tournament, local gov-
ernments may invest large amounts of money in high-pol-
luting and high-energy-consuming industries with rapid
results and small risks, which aggravates environmental

pollution and hinders green economy development''.

3.2 Heterogeneity tests

China’s vast territory with imbalanced economic levels
in different regions leads to different market integration
and green economy development. Considerable errors can
occur when considering market integration’s effect on the
green economy at the national level; hence, this study di-
vides the samples into geographic location,
and temporal heterogeneity, and the results are presented

openness,

in Tabs. 3 and 4.
3.2.1

Concerning geographic location, this study divides the
30 provinces of China into eastern, central and western
regional subsamples to test the connection between market
integration and green economy. The results are listed in
Tab.3. We find that market integration can positively af-
fect green economy in the three regions, but this promo-
tion is not significant in the eastern region, while the cen-
tral and western regions are significant at a 5% level. The
effect of market integration on the eastern region is the
largest, the second is the central region, and the western
region is the smallest. The cause of this difference may

Geographic location heterogeneity

be that the eastern region’s economic level is compara-
tively high, and the efficiency of resource allocation is al-
so relatively high; thus, market integration is not the ma-
jor driving force of green economy development in the
eastern region. In contrast to the eastern region’s econom-
ic level, China’s central and western regions are compara-
tively falling behind, and resource allocation efficiency is
low. Market integration can facilitate factor flow and op-
timize resource allocation, enhancing the development of
the green economy.
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Tab.3 Results of heterogeneity test for geographic location and openness
Variables Eastern Central Western Coastal Inland
Inf 0.104 7 0.070 2 ** 0.062 0™ 0.049 7 0.088 1™
(1.33) (2.42) (2.26) (0.75) (2.60)
K -1.0957 " -0.782 8™ -0.879 5 -0.929 8 -0.898 1
(-6.55) (=7.09) (-10.72) (-5.43) (-12.74)
InF -0.050 2 -0.6151™ -0.202 5 -0.197 1 -0.245 4™
(-0.30) (=-2.77) (-4.07) (-1.10) (-2.27)
InE 1.137 8~ 0.2513 0.823 3™ 0.774 17 0.797 5™
(2.16) (1.37) (6.49) (1.73) (3.84)
O 0.2855 -0.000 5 0.029 6 0.383 7™ 0.000 2
(1.76) (-0.01) (1.42) (2.62) (0.01)
InP -0.248 3 -2.384 6" -0.763 8 0.296 5 -0.689 5™
(-0.40) (-4.53) (-1.72) (0.58) (-2.20)
nH -0.103 3 -0.1402™ -0.019 5 -0.0356 -0.0722*
(-1.52) (-2.58) (-0.61) (-0.54) (-2.21)
T 0.024 6 -0.049 5 0.021 4 0.023 2 -0.0417
(0.37) (-1.58) (1.32) (0.43) (-1.21)
IR -0.0118 -0.014 6 0.014 5 -0.003 1 -0.018 6
( -0.60) (-1.32) (1.55) (-0.12) (-0.99)
InS -0.3859 -0.000 2 0.2257* -0.2822 -0.097 5
(-1.15) (-0.01) (2.34) (-0.75) (-0.65)
Inl -0.294 2™ 0.3892" 0.096 8 -0.243 0 0.076 1
(-2.69) (1.96) (0.60) (-1.53) (0.59)
c -7.7455" 13.3129 ™ -4.204 9" -7.5758" -2.469 7
(-1.83) (3.27) (-2.17) (-2.05) (-0.88)
N 220 160 220 220 380
R? 0.758 1 0.916 4 0.9530 0.787 1 0.841 2
Province Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes

Notes: ™, ™, and * correspond to 1%, 5%, and 10% significance levels, respectively; t-test values are in parentheses; regression results are

clustered at the provincial level; and individual and time fixed effects are controlled.

3.2.2 Openness heterogeneity

The sample is next divided into coastal and inland areas
according to the degree of openness to examine the effect
of market integration on the regional green economy. The
results are presented in Tab. 3, revealing that market in-
tegration can positively facilitate the green economy in
coastal and inland areas, with coefficients of 0.049 7 and
0.088 1, respectively. Notably, the impact on coastal ar-
eas is not significant, while that in inland areas is at the
5% significance level, and its coefficient value is larger
than that of coastal areas. At the same time, we can see
that openness in coastal areas is positive and significant.
Specifically, every 1% increase in openness in coastal ar-
eas will cause green economic growth to rise by 0.383 7.
The coefficient of openness in inland areas is only
0.000 2 and not significant. Sheng et al. " determined
that market integration and openness to the outside world
have a substitutive role in influencing economic growth.
Our findings indicate that this also holds true for the green
economy. Coastal areas are more open to the outside
world based on their geographic location, meaning that
the green economic growth in coastal areas is more de-
pendent on overseas markets, which makes coastal areas

engage in more trade cooperation activities with foreign
developed countries. These economic activities in coastal
areas can absorb advanced foreign technology, promoting
green economic growth in coastal areas through techno-
logical spillover effects. In comparison, inland areas are
more dependent on the domestic market; thus, the influ-
ence of domestic market integration on the green economy
in inland areas is greater than in coastal areas.
3.2.3 Temporal heterogeneity

We next divide the sample into two stages (2000—
2008 and 2009—2019) to examine the temporal effect of
market integration on the regional green economy. Tab.
4 presents the findings. In the period 2000—2008, mar-
ket integration positively affected the green economy,
with a parameter of 0. 103 2 and a 5% significance level.
In 2009—2019, although market integration still influ-
enced the green economy in a positive way, it was not
significant, and the coefficient also dropped to 0. 061 2
compared with the previous period. This indicates that as
the extent of market integration continues to deepen, its
impact on green economic growth gradually decreases. In
addition, as the green economy is affected in many ways,
the function of market integration is weakened.
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Tab.4 Results of heterogeneity test for temporal and policy effects
Variables 2000—2008 2009—2019 Pilot Non-pilot YRD BTH
In/ 0.1032 ™ 0.061 2 0.140 8 ™ 0.006 2 0.117 8" 0.116 4™
(2.29) (1.56) (2.54) (0.15) (2.79) (7.66)
InK -0.837 5™ -0.864 5™ -0.936 4 -0.811 8™ -1.3550™ -0.674 1
(-9.77) (-10.16) (-8.18) (-10.94) (-6.21) (-1.39)
InF -0.2376™ -0.113 6 0.055 8 -0.116 4 -0.1799 -0.8209
(-2.55) (-1.07) (0.28) (-0.80) (-1.10) (-2.30)
InE 1.070 6 ™ 0.940 7 1.253 6™ 0.754 0 ™ 1.956 1°* 4.735 1
(7.16) (5.96) (2.79) (3.33) (2.85) (1.38)
1O 0.024 2 0.049 9 0.044 6 0.045 1 -0.1192 0.868 2
(0.42) (1.09) (0.32) (1.08) (-1.04) (1.50)
0P -0.6256" -0.436 6 -0.8023" -1.674 7" -1.090 3 -2.2192
(-1.98) (-1.28) (-1.94) (-3.40) (-1.43) (-1.39)
InH -0.119 8 ™ -0.1322™ -0.0733" -0.050 8 -0.146 3 -0.402 9
(-3.29) (-3.56) (-1.98) (-1.61) (-2.23) (-1.25)
InT 0.029 7 —-0.006 2 -0.068 4 -0.008 2 -0.076 7 -0.168 3
(1.01) (-0.26) (-0.98) (-0.29) (-1.06) (-0.83)
InR -0.009 4 -0.009 7 -0.0390™ 0.018 6 -0.040 0™ 0.028 4
( -0.54) ( -0.60) ( =3.49) (1.32) (—4.45) (0.47)
InS -0.370 0 ™ -0.158 4 -0.297 6 0.0915 0.2326™ -1.1852"
(-3.43) (-1.04) (-0.75) (0.57) (5.75) (-3.44)
InL -0.093 8 -0.007 6 -0.410 0 ™ 0.100 0 -0.393 6™ 0.147 5
(-0.65) ( -0.06) (-9.28) (0.71) (=23.27) (0.73)
c -4.848 5™ -5.0623™ -3.646 8 1.608 8 -9.627 1™ -21.9952
(-2.55) (-2.56) (-1.48) (0.48) (-3.46) (-1.05)
N 270 330 140 460 80 60
R? 0.728 2 0.746 7 0.836 8 0.813 8 0.976 7 0.872 1
Province Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Notes: ™, ™, and * correspond to 1%, 5%, and 10% significance levels, respectively; t-test values are in parentheses; regression results are

clustered at the provincial level; and individual and time fixed effects are controlled.

3.2.4 Policy heterogeneity

China has attached great importance to advancing mar-
ket integration, introducing a number of related policies.
For example, in 2014, a series of instructions on the co-
the Beijing-Tianjin-Hebei
(BTH) region were issued, mentioning market integra-
tion of the region at the national strategic level. In addi-
tion, in 2019, the government issued the Outline of the

ordinated development of

Integrated Regional Development of the Yangtze River
Delta to boost the integrated development of the Yangtze
River Delta (YRD) and enhance the innovation and com-
petitiveness of the region. In this study, firstly, we di-
vide the sample into pilot and non-pilot groups for regres-
sion based on integration policy implementation. Then,
we divide the pilot group into the YRD and BTH for re-
gression, and the results are presented in Tab. 4. The re-
sults reveal that market integration has had a significant
promotional effect on green economy development for the
pilot group but no significant effect in the non-pilot
group. Market integration significantly promoted green
economy development in the YRD and BTH regions. The
role of market integration in promoting the green econo-
my in the YRD region is slightly higher than that in the
BTH region. Policy support has had a considerable im-

pact on the effect of market integration on the develop-
ment of a green economy in these regions. Such policies
can improve the degree of economic agglomeration, re-
gional connectivity, and policy coordination efficiency
and are of great significance to advancing the country’s
high-quality development and establishing a modern eco-

nomic system.
3.3 Robustness tests

We next conduct robustness tests by using reverse indi-
cators, excluding unnatural samples, replacing explained
variables, and addressing potential endogeneity problems.
Tab. 5 presents the results.

We first use inverse indicators. Market integration and
market segmentation are two opposite concepts regarding
one question. Thus, we use a market segmentation index
(InM) as an inverse proxy variable for market integra-
tion. The estimation approach of the market segmentation
index is the reciprocal square of the market integration.
Since the value is small, we multiply the market segmen-
tation index by 1 000 and take the logarithm. Second, we
exclude abnormal samples to remove the influence of
extreme outliers on test results, conducting a 1% tail
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Tab.5 Robustness tests
Variables Test 1 Test 2 Test 3 Test 4
Energy ML
InM -0.0459™
(-2.27)
InJ 0.086 7" = 0.0930" 0.088 0 ™
(2.06) (2.03) (2.87)
IIn 0.0810"
(2.01)
c -4.590 3 -5.2586" -3.2262 0.598 1 -3.970 8
(-1.67) (-1.97) (-0.85) (0.24) (-1.19)
N 600 600 600 600 570
R? 0.752 6 0.7532 0.692 3 0.940 6 0.754 5
Control Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Notes: ™, ™, and * correspond to 1%, 5%, and 10% significance levels, respectively; t-test values are in parentheses; regression results are

clustered at the provincial level; and individual and time fixed effects are controlled.

reduction for InG and In/. Third, we substitute the origi-
nal explained variable using energy consumption per unit
of GDP and recalculate GTFP according to the ML index.
Finally, we consider potential endogeneity. The two most
common methods for addressing endogeneity problems in
the existing literature are using instrumental variables and
introducing lag terms. Combined with the actual circum-
stances, we select the first-order lag term of In/ to exam-
ine the potential endogeneity problem. All results are
presented in Tab. 5.

The results of Test 1 in Tab. 5 indicate that market
segmentation can affect green economy development in a
significant and inhibitory way, confirming that market in-
tegration can significantly facilitate the green economy.

Tests 2 to 4 in Tab. 5 confirm that market integration can
affect green economy in a positive and significant way,
indicating that market integration can positively accelerate
the green economy, in accordance with the benchmark re-
sults, demonstrating that our conclusions are robust.

3.4 Mechanism tests

To investigate the influence mechanism of market inte-
gration on the green economy and determine whether
green economic development is promoted through GEC or
GTC, we separate GTFP into GEC and GTC to further
explore the source of market integration affecting the
green economy. Tabs. 6 and 7 present the results.

Tab.6 Influence of market integration on GEC
Variables National Eastern Central Western Coastal Inland
InJ 0.075 1™ -0.005 4 0.068 7* 0.056 5 -0.0355 0.084 9™
(2.42) (-0.09) (1.99) (1.22) (-0.61) (2.63)
c -0.486 5 -4.1843 9.442'5 2.2579 -3.9470 1.9329
(-0.18) (-1.20) (1.48) (0.77) (-1.12) (0.78)
N 600 220 160 220 220 380
R? 0.788 9 0.8354 0.898 2 0.897 5 0.8380 0.863 2
Control Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Notes: ™ and * correspond to 5% and 10% significance levels, respectively; t-test values are in parentheses; regression results are clustered at the

provincial level; and individual and time fixed effects are controlled.

At the national level, the result indicates that the im-
pact of market integration on GEC is significant and pos-
itive. From a regional perspective, the influence of mar-
ket integration on GEC is negative but insignificant in
the eastern region, positive and significant in the central
region, and positive but insignificant in the western re-
gion. The rationale for this outcome may be that the
market integration level is already high in the eastern re-
gion, and the distribution of green resources is relatively

complete; thus, the allocation effect of market integra-
tion does not significantly affect GEC. In contrast to the
eastern region, central and western regions have lower
resource allocation efficiency; thus, market integration
improves the regions’ GEC through the allocation effect.
The economic level in the western region is relatively
low, environmental challenges are prominent, and the
allocation efficiency of green resources is relatively
low. Although market integration can positively promote
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Tab.7 Influence of market integration on GTC
Variables National Eastern Central Western Coastal Inland
i 0.016 7 0.1102* 0.001 4 0.005 5 0.0852 ™ 0.003 1
(0.53) (1.92) (0.04) (0.24) (2.52) (0.10)

c -4.631 8™ -3.5612 3.870 4 -6.462 8™ -3.6287" -4.402 6™
(-3.23) (-1.58) (1.09) (-4.69) (-2.10) (-2.91)

N 600 220 160 220 220 380

R? 0.607 8 0.730 2 0.7450 0.746 7 0.724 9 0.594 7

Control Yes Yes Yes Yes Yes Yes

Province Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Notes: ™™, ™, and " correspond to 1%, 5%, and 10% significance levels, respectively; t-test values are in parentheses; regression results are

clustered at the provincial level; and individual and time fixed effects are controlled.

GEC, it is not significant. The central region’s eco-
nomic level falls between that of the eastern and west-
ern regions. The region has paid adequate attention to
environmental protection while developing its econo-
my; therefore, market integration can significantly ac-
celerate GEC. For the coastal and inland areas, market
integration has an inhibitory and insignificant influence
on reforming the GEC in coastal areas. Nevertheless,
it has a positive and significant influence on GEC in in-
land areas. The underlying rationale is that the coastal
areas have a high level of economic development and
efficient allocation of green resources. Furthermore,
coastal areas have a relatively high level of openness
and can improve GEC by absorbing advanced foreign
green technologies, diminishing the effect of market
integration on GEC. Compared with coastal areas, in-
land areas have a lower economic level, openness, and
allocation efficiency of green resources; therefore,
market integration can affect the GEC of inland areas in
a significantly positive way.

Tab. 7 presents the effect of market integration on
GTC. The results indicate that although nationwide
market integration can affect green technology in a pos-
itive way, it is not significant. Market integration can
positively affect GTC in the eastern and coastal regions
at 10% and 5% significance levels, respectively. In
contrast, the parameter of market integration in cen-
tral, western, and inland regions is positive but insig-
nificant. The rationale for this outcome may be that the
eastern and coastal regions have a relatively high level
of openness, and absorbing advanced foreign green
technologies and processes helps to optimize the struc-

3.5 Threshold tests

Previous research has indicated that market integration
can significantly affect the green economy. However,
this impact has been based on linear estimation results that
cannot reflect its specific change process. Therefore, to
examine the nonlinear characteristics of the impact of
market integration on green economy, we select industrial
structure rationalization ( Q,), industrial structure ecolog-
icalization (Q,), and innovation input ( Q,) as threshold
variables to test whether market integration has a thresh-
old impact on the green economy referencing the panel

threshold model proposed by Hansen'™' .

The formula for
calculating industrial structure rationalization refers to Han

et al. ™! which is as follows:

3 Yi

QI:Z’Y

where Y represents outputs, L represents labor, and i re-
presents the industrial sector (i =1,2,3). The ecological-
ization of industrial structure references Yang et al. "
and is estimated as the proportion of total energy con-
sumption in the GDP. The innovation input is estimated
via the proportion of internal R&D expenditure to GDP.
The rationalization and ecologicalization of industrial
structure are both negative indicators, so we use the re-
ciprocal for positive processing. We also take the log-

Y/L, ‘
Y/L

arithm of these three mediation variables (InQ,, InQ, and
InQ, are used to represented the three threshold variables
in the following) .

3.5.1 Threshold model construction

ture of energy utilization, reduce environmental pollu- The threshold model proposed by Hansen'™ s as fol-
tion, and promote the development of green technolo- lows:

fgy.. Combined with the results in Ta.b. 6, t.he findings InG, =B,Inl, - I(T,<vy,) +B,Inl, -

indicate that the effect of market integration on the KT, >y) +6X, +u, +y, +&, (5)
green economy demonstrates regional heterogeneity.

The eastern and coastal regions primarily advance green ~ where T, is the threshold variable, representing InQ,,

economy development by promoting GTC, whereas the
national, central, western, and inland regions advance
the green economy via GEC.

InQ,, and InQ,. v, is the threshold value to be meas-
ured, and I( - ) is the indicator function. Other multiple
thresholds are obtained by extending Eq. (5).
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3.5.2 Threshold effect tests

Before conducting the threshold effect test, we must
first identify the number of thresholds. The results are
presented in Tab. 8, revealing that there is a single
threshold for industrial structure rationalization (InQ,)
and innovation input (InQ,), while industrial structure

ecologicalization (InQ,) presents a double threshold, and
all thresholds are not significant. Tab. 9 presents the
threshold results. The model is tested based on the thresh-
old values obtained by taking InQ,, InQ,, and InQ, as
threshold variables. Tab. 10 presents the test results.

Tab.8 Threshold effect test results

Critical value

Threshold variables Threshold
F-value p-value 10% 5% 1%
Single 81.25 ™ 0.003 3 39.866 4 50.222 4 76.771 7
InQ, Double 28.06 0.183 3 36.940 2 45.577 0 69.568 2
Triple 23.73 0.426 7 46.143 6 56.810 0 75.2303
Single 49.17* 0.096 7 46.995 5 57.102 9 76.523 7
InQ, Double 40.90 " 0.086 7 39.012 0 50.846 5 68.365 1
Triple 33.88 0.513 3 74.864 8 83.691 4 126.502 0
Single 51.55* 0.073 3 44.975 1 63.404 8 99.370 6
InQ; Double 33.66 0.170 0 41.659 5 58.656 7 77.785 5
Triple 14.51 0.673 3 51.784 8 61.919 9 80.782 2
Note: Bootstrap tests were conducted 300 times; *™, ™, and * correspond to 1%, 5%, and 10% significance levels.
Tab.9 Threshold estimator (level 95% )
Threshold variables Model Threshold Lower Upper
InQ, Th-1 1.2390 1.227 2 1.301 4
Th-1 3.1817 3.160 8 3.197 2
InQ, Th-21 2.3545 2.349 7 2.356 7
Th-22 1.420 2 1.377 7 1.420 7
InQ, Th-1 5.705 4 5.670 2 5.764 9
Tab.10 Threshold model regression results mote the green economy, it is not significant. When InQ,
Variables InQ, InQ, InQ, is used as the threshold variable, the threshold values are
Inf, 0.1058™ 0.0233 0.068 1 1.420 2 and 2. 354 5, respectively. When InQ, <
(2.53) (0.57) (1.53) 1.420 2, although market integration can affect the green
Ini, 0.0456 0.070 8" 0-154 57 economy positively, it is not significant. When 1. 420 2
(.09 o.(lldf?** (4.08) <InQ,<2.354 5 and InQ, >2.354 5, the coefficients of
InZ; (2.74) market integration are 0. 070 8 and 0. 104 3, with 10%
c Z5.768 1 4,494 1" _2.8335 anq 5% si.gnificance levels, r(.esp«?cti\./ely. Th%s means t.hat
(=2.27) (=2.02) (-1.03) as industrial structure ecologicalization continues to im-
Control Yes Yes Yes prove, it can positively influence the promotional affec-
N 600 600 600 tion of market integration on the green economy, and the
S 0.783 0 0.7870 0.772 8 impact rises. When InQ, is the threshold variable, the
Note: ™, ™, and * correspond to 1%, 5%, and 10% signifi- threshold value is 5. 705 4. Prior to reaching the threshold

cance levels, respectively, and t-test values are in parentheses.

We next combine the test results in Tabs. 9 and 10 for
analysis. When InQ, is used as a threshold variable, the
threshold value is 1.239 0; when InQ, <1.239 0, the re-
gression parameter of market integration is 0. 105 8, at a
5% significance level; and when InQ, >1.239 0, the pa-
rameter is 0. 045 6 but not significant. This indicates that
the rationalization of the industrial structure has different
effects on the green economy in different threshold ran-
ges. Before the rationalization of the industrial structure
reaches the threshold value, market integration can signif-
icantly promote the green economy, whereas when the ra-
tionalization of the industrial structure exceeds the thresh-
old, although market integration can still positively pro-

value, the parameter of market integration is 0. 068 1 but
is not significant. After exceeding the threshold value,
market integration can significantly accelerate the green
economy with a parameter of 0. 154 5. This indicates that
innovation input is a continuous process that must reach a
certain level to significantly improve green economic
growth. Hypothesis 2 is verified.

4 Conclusions

1) Using the panel data of 30 provinces in China from
2000 to 2019, we explore the influence of market integra-
tion on the green economy. The results demonstrate that
market integration can significantly accelerate the devel-
opment of the green economy. The impact of market inte-
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gration on green economic growth is heterogenous, pri-
marily including geographic location, openness, tempo-
ral, and policy heterogeneity.

2) The impact of market integration on the green econo-
my is nonlinear, and threshold effects are evident based
on the rationalization and ecologicalization of industrial
structure and innovation input. When the rationalization
of industrial structure and innovation input are used as
threshold variables, a single threshold effect is revealed
between market integration and green economic growth.
When the ecologicalization of industrial structure is used
as the threshold variable, a double threshold effect is evi-
dent between market integration and green economic
growth.

3) The results indicate that strategic policies can signifi-
cantly expand market integration’s influence on the green
economy. To unleash the green function of market inte-
gration, it is essential to fully leverage the expanding
effect of policy dividends on market integration’s influen-
tial effects on green economy development. All regions
should prioritize continued market integration, designing
corresponding policies to support the integrated develop-
ment of all regions and optimize the role of market inte-
gration in promoting regional green development.

References

[1] Lu M, Chen Z. Fragmented growth: Why economic
opening may worsen domestic market segmentation?[J].
Economic Research Journal, 2009, 44(3): 42 —52. (in
Chinese)

[2] Fu Q, Qiao Y. How government competition promotes
China’s rapid economic growth: Re-discussion on the re-
lationship between market segmentation and economic
growth[J]. The Journal of World Economy, 2011, 34
(7): 43-63. DOI: 10.19985/j. cnki. cassjwe. 2011. 07.
004. (in Chinese)

[3] Song Z T. The empirical study on the relationship be-
tween market segmentation and regional economic con-
vergence: Based on the dynamic panel corrected DOLS
estimation[ J]. Statistics & Information Forum, 2012, 27
(7): 84 —89. (in Chinese)

[4] Sun B W, Lei M. Market segmentation, cost reduction
and high quality development: An analysis of a new eco-
nomic geography model[J]. Reform, 2018(7): 53 —63.
(in Chinese)

[5] Sun B W, Cheng Z Q. Research on industrial pollution
discharge mechanism of market integration: Taking the
Yangtze River Economic Belt as an example[J]. China
Environmental Science, 2019, 39(2): 868 —878. DOI:
10. 19674/j. cnki. issn1000-6923.20190114. 001. (in Chi-
nese)

[6] Dou J M, Cui S H. Does domestic market integration
promote the transfer of polluted industries?[J]. Industrial
Economics Research, 2018 (4): 76 — 87. DOI: 10.
13269/j. cnki. ier. 2018. 04. 007. (in Chinese)

[7] Li Y, Zhang H T. Does breaking market segmentation
promote Chinese enterprises to reduce pollution emis-

sions?[J]. Journal of Finance and Economics, 2021, 47
(9): 4-18. DOI: 10. 16538/j. cnki. jfe. 20210707. 201.
(in Chinese)

[8] Zhang K. Is regional integration beneficial to emission re-
duction?[J]. Journal of Financial Research, 2018(1):
67 —83. (in Chinese)

[91 DuY, Wu C Q, Deng M L. Government competition,
market segmentation and green development efficiency of
the Yangtze River economic belt[J]. China Soft Science,
2020(12): 84 —93. (in Chinese)

[10] Li L, Chen W J. Does market integration promote green
development of urban agglomeration in Yangtze River
economic belt?[J]. Study and Practice, 2022(7): 65 —
74. DOIL: 10. 19624/j. cnki. cn42-1005/c. 2022. 07. 008.
(in Chinese)

[11] Li R J, Li N, Yan X. Impact mechanism of electricity
power market integration on regional green economic effi-
ciency[J]. Resources Science, 2022, 44(3): 523 —535.
DOI: 10. 18402/resci. 2022.03. 08. (in Chinese)

[12] Gan Q H, Chen S M. The impact of market integration on
regional economic growth from the perspective of upgra-
ding industrial structure [ J]. [Industrial Economics Re-
search, 2021(5): 40 —53. DOI: 10. 13269/j. cnki. ier.
2021.05.004. (in Chinese)

[13] Feng W, Bian J T. Home market scale and regional pro-
ductivity: Test of the hypothesis of market scale[J]. In-
dustrial Economics Research, 2014(5): 23 —32. DOI:
10. 13269/j. cnki. ier. 2014. 05. 003. (in Chinese)

[14] Schmookler J. Invention and economic growth[ M]. Cam-
bridge, MA, USA: Harvard University Press, 1966.

[15] Li Y J, Gao B, Kong L C. Domestic market integration
and green total factor productivity—non-linear relationship
and threshold effect test[J]. Inquiry into Economic Is-
sues, 2021(8): 19 —30. (in Chinese)

[16] Li W Y, Yang S G. Market integration, urban function
specialization and economic development quality—empiri-
cal research in the Yangtze River Delta[J]. Soft Science,
2019, 33(9): 7 —12. DOIL: 10. 13956/j. ss. 1001-8409.
2019.09. 02. (in Chinese)

[17] Jian Z, Tan L P, Li D G, et al. Creativity and destruc-
tiveness of market competition and upgrading of technolo-
gy[J]. China Industrial Economics, 2017(5): 16 —34.
DOI: 10. 19581/j. cnki. ciejournal. 2017. 05. 003. (in
Chinese)

[18] Zheng J, Fu C H, Zhang C H. The environmental pollu-
tion effect of factor market distortion—evidence study
based on instrumental variable method[J]. Soft Science,
2018, 32(10): 103 — 106. DOI: 10. 13956/j. ss. 1001-
8409.2018. 10. 23. (in Chinese)

[19] Li SJ, Wu L H. Effects of regional integration on indus-
trial green transformation[J]. Journal of Southeast Uni-
versity ( English Edition), 2023, 39(2): 204 —212. DOI:
10.3969/j. issn. 1003-7985.2023. 02. 012.

[20] Qi X F, Zhou L. How does domestic market fragmenta-
tion affect enterprise innovation performance? Empirical
evidence from China[J]. International Journal of Emer-
ging Markets, 2022, to appear. DOI: 10. 1108/ijoem-11-
2019-0945.

[21] Qi S Z, Xu J. Influence of trade openness on green
TFP of countries along ‘the Belt and Road’[J]. China



268 Gan Qinghua and Chen Shumei

Population, Resources and Environment, 2018, 28(4): China’s green economic growth?[J]. Finance and Trade
134 —144. DOI: 10. 12062/ cpre. 20180109. (in Chinese) Research, 2021, 32(3): 69 — 84. DOI: 10. 19337/j.
[22] Shan H J. Reestimating the capital stock of China: cnki. 34-1093/f. 2021. 03.006. (in Chinese)
1952—2006[J]. The Journal of Quantitative & Technical  [29] Bian Y C, Wu L H, Bai J H, et al. Does the distortion of
Economics, 2008, 25(10): 17 —31. DOI: 10. 13653/j. factor market inhibit the growth of green economy? [J].
cnki. jgte. 2008. 10. 003. (in Chinese) World Economic Papers, 2021(2): 105 — 119. (in Chi-
[23] Qiu B, Yang S, Xin P J. Research on FDI technology nese)
spillover channels and productivity growth of China manu-  [30] Wei L L, Hou Y Q. Research on the impact of China’s
facturing industry: Based on panel data analysis[J]. The digital economy on urban green development[J]. Journal
Journal of World Economy, 2008, 31(8): 20 —31. (in of Quantitative & Technological Economics, 2022, 39(8):
Chinese) 60 —79. DOI: 10. 13653/j. cnki. jqte. 2022. 08. 005. (in
[24] Sheng B, Mao Q L. Trade opening, domestic market in- Chinese)
tegration and inter-provincial economic growth in China: [31] Lin B Q, Tan R P. Economic agglomeration and green
1985—2008[J]. The Journal of World Economy, 2011, economy efficiency in China [ J]. Economic Research
34(11): 44 —66. DOI: 10.19985/]. cnki. cassjwe. 2011. Journal, 2019, 54(2): 119 —132. (in Chinese)
11.004. (in Chinese) [32] Hansen B E. Threshold effects in non-dynamic panels:
[25] Liao B, Li L. How can urban agglomeration market inte- Estimation, testing, and inference[J]. Journal of Econo-
gration promote urban green development: Evidence from metrics, 1999, 93(2): 345 —-368. DOI: 10.1016/S0304-
China’s Yangtze River Economic Belt[J]. Environmental 4076(99)00025-1.
Science and Pollution Research, 2022, 29(7): 10649 — [33] Han Y H, Huang L X, Wang X B. Do industrial policies
10664. DOI: 10.1007/511356-021-16490-x. promote industrial structure upgrading? Theory and evi-
[26] Zhang J, Wang B. OFDI, market segmentation and quali- dence from China’s development-oriented local govern-
ty of economic growth [J]. Journal of International ment[J]. Economic Research Journal, 2017, 52(8): 33
Trade, 2022(4): 56 —72. DOI: 10. 13510/j. cnki. jit. —48. (in Chinese)
2022.04.008. (in Chinese) [34] Yang L J, Shao J. Re-estimation of optimization of re-
[27] Tuo Y F, Kong L C. Will target constraints on economic gional industrial structure in China[J]. The Journal of
growth exacerbate beggar-thy-neighbor policies? [ J]. Quantitative & Technical Economics, 2018, 35(10): 59 —
Modern Economic Research, 2022(8): 25 —39. DOI: 10. 77. DOI: 10. 13653/j. cnki. jqte. 2018. 10. 004. (in Chi-
13891/j. cnki. mer. 2022. 08.012. (in Chinese) nese)

[28] Cheng Z H, Jin W. Does fiscal decentralization affect

™ 3% — A 4L 3t 4 8 22 57 15 4K 1Y 22 I i 3%
—— R B HE 30 M E R HIER
LRCE %

(RERFEFERER, B 211189)
CLissrEEXFBRERT HFKE, Lk 201620)

FE . K T 2000—2019 5+ B 30 A4 08 @ ARS8 , 15 A A8 20 E SBM ik 5F 4 44 B Malmquist-Lenberg-
er R HREL LT AT E, ARBFTREZFHK KT T TH R EZFH RGPz, &
REI: T — AR B EFR LR EZFH K, X AR AF A G £ 2 18 55 FUk BT 8 7 O P3O+ R
WA BOR M, — RPN M IR R L HZ LR b R, T — R R & 253 K
ABEGERXREAELAN. St—FAREIN, TH—hNEZEZFHE R ELER T LEHERIA,
JE Ak 25 M R S A R BTN TR RS IR T ARG R E T def Tt — 4RI T 5 — R K P ol 2 2 &
3 R R g BOR X

KB : T — R, R ERFK,, P L EMITE G, RBWRALE ;R TT AR

FESES FI123.9



