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Abstract

:

Background: High-quality development has permeated all aspects of China’s economic and social development. Nevertheless, few scholars have studied high-quality financial development. Purpose: Explore the spatial spillover impact of the digital economy on high-quality financial development by adding a spatial dimension to existing studies. Methods: We construct a high-quality financial development indicator system and explore the digital economy’s impact on high-quality financial development through the spatial Durbin model. Results: The digital economy helps promote high-quality financial development with spatial spillover and feedback effects. Control variables, such as the number of employees and the degree of openness, contribute to high-quality financial development. Conclusions: The digital economy contributes significantly to high-quality financial development.
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1. Introduction


High-quality development starts with high-quality economic development and gradually crosses the field of economics and penetrates all fields of social life, which embody the new development concepts of innovation, coordination, environmental responsibility, openness, and sharing [1]. Over the past few years, China’s economy has moved from a phase of rapid growth to a phase of high-quality development. In the rapid growth stage, emphasis is usually placed on speed, scale, and quantity, focusing on economic growth and increased output. In contrast, in the high-quality development stage, emphasis is placed on quality, efficiency, and sustainability, a new phase of improving quality, efficiency, and achieving sustainable development based on rapid economic growth [2].



Finance is the bloodline of the real economy. The changing state of economic development has made financial development more demanding, and it is urgent to achieve high-quality financial development. High-quality financial development covers the essence and functions of the finance industry, the establishment of a modern financial framework, the organization of the financial industry, the policies of the financial industry, global financial governance, and other essential concepts [3]. Previously, scholars have conducted many studies on high-quality economic development [4,5,6,7]. Some academics straddle the economic field, such as by studying high-quality development of agriculture, the manufacturing industry, and foreign trade [8,9,10,11]. Nevertheless, there need to be more studies on high-quality financial development.



Currently, the market structure, business philosophy, innovation, and service level of China’s financial industry cannot adapt to the requirements of high-quality development. However, it is worth noting that the emergence of the digital economy (a new form of economy in which data resources are the most critical element, current information and communication are the mainstays, and digital technology is the primary driver [12]) makes up for the shortcomings currently existing in high-quality financial development.



The digital economy makes up for the lack of high-quality financial development mainly through the following facets:




	
In optimizing the financial industry’s market structure, the integration of the digital economy and the financial system has created a new financial industry—digital finance. Digital finance has forced banks to undergo digital transformation. Banks will form an inclusive financial industry while providing a more transparent information disclosure mechanism for the capital market and optimizing financial market structure [13].



	
In terms of improving the financial industry’s business philosophy, the high penetration rate of the digital economy blurs the boundaries between financial institutions, effectively solves the problems of information asymmetry and high transaction costs faced by banks and enterprises, and improves resource utilization efficiency [14]. Ultimately, it promotes the financial industry to shift to a greener, shared, and intelligent development approach [15,16].



	
In improving the financial industry’s innovation capacity, digital resource investment will promote innovation in the financial industry by influencing information sharing and value creation [17,18]. Meanwhile, in an era where data and information are becoming companies’ central capital, companies will proactively use the digital economy for technological innovation, improving the financial industry’s ability to innovate [19].



	
In order to improve the financial industry’s service level in the digital age, companies will need to enhance their products and services and improve customer satisfaction in response to the changing digital competitive environment, thus improving the financial industry’s service levels [20].








Having analyzed the above arguments, we propose Hypothesis 1 as follows.



Hypotheses 1.

The digital economy helps promote high-quality financial development.





Existing studies generally agree on the spatial spillover nature of the digital economy. The digital economy contributes a positive spatial spillover effect on high-quality economic development [21,22,23], a negative spatial spillover effect on carbon dioxide emissions [24,25,26,27], and a positive spatial spillover effect on the upgrading of industrial structures [28,29]. The spatial spillover effect from high-quality financial development also exists. Gao et al. [30] find distinct regional differences between East and West in high-quality financial development in China, and there is spatial clustering and spillover effects. Therefore, it is necessary to include spatial distribution in our investigation and conduct empirical studies taking spatial spillover into account. We therefore propose the following position:



Hypothesis 2.

The digital economy produces spatial spillover effects that will lead to high-quality financial development.





We examine the spatial spillover effects of high-quality financial development from the digital economy by constructing a high-quality financial development indicator system. Our findings show that the digital economy helps promote high-quality financial development with spatial spillover and feedback effects. Further research shows regional heterogeneity in the digital economy’s contribution to high-quality financial development. The findings of this paper provide new ideas for achieving high-quality financial development and help to better address the shortcomings of high-quality financial development.



There are three main ways in which our study differs from previous studies: first, in the contents of the study, the spatial pattern of high-quality financial development is analyzed, and spatial econometrics are introduced to explore whether there are spatial spillover effects from the digital economy on high-quality financial development. Second, regarding research indexes, a high-quality financial development index system is constructed to more comprehensively and accurately assess the digital economy’s impact on high-quality financial development. Third, from a research perspective, we introduce each provincial-level region’s pilot free trade zone as a control variable for high-quality financial development enhances research on factors that affect high-quality financial development.




2. Methods and Data


2.1. Model Construction


Our preliminary judgment for model selection is the spatial Durbin model (SDM). The spatial Durbin model can examine the endogenous interaction effects between a provincial-level region and the exogenous interaction effects of other provincial-level regions on the first provincial-level region, which is broader than other models [31]. The model is represented as follows (1).


  H Q   F   i t   = α + ρ   W   i t   H Q   F   i t   +   β   i   D   E   i t   +   γ   i     W   i t   D   E   i t   +   λ   t   +   ε   i    



(1)




where   H Q   F   i t     is high-quality financial development,   D   E   i t     is the digital economy,     ε   i     is the residual term,     λ   t     is the time fixed effect,   α   is a constant variable expression,     W   i t     is the geographic distance matrix, and     d   i t     is the linear distance calculated in latitude and longitude between the provincial-level regions, as expressed in (2).     W   i t   H Q   F   i t     is a spatial lag term for high-quality financial development, and     W   i t   D   E   i t     is the spatial lag term for the digital economy. Among them, i and t are city and year, respectively.


    W   i t   =         1     d   i t     ,    i ≠ t      0 ,    i = t       



(2)







Taking the partial derivatives of both sides of the spatial Durbin model and simplifying it yields the following Equation (2).


    ( I − ρ W )   − 1   =   ( I − ρ W )   − 1   (   β   k   +   γ   k   W )  



(3)







The diagonal elements of     ( I − ρ W )   − 1   (   β   k   +   γ   k   W )   represent the direct effects of the model. The non-diagonal elements of     ( I − ρ W )   − 1   (   β   k   +   γ   k   W )   are the model’s spatial spillover effects.




2.2. Main Variables


2.2.1. Explained Variable


	
Construction of the indicator system






We selected high-quality financial development (HQF) as the explained variable. High-quality development is a comprehensive development that embodies the new development concepts of innovation, coordination, environmental responsibility, openness, and sharing. Liu constructs a high-quality financial development indicator system based on this new development concept [32]. However, he should have considered the current deficiencies in China’s high-quality financial development. Therefore, based on Liu, we also introduce four aspects of market structure, business philosophy, innovation, and service level to build the index system [3]. We refine and focus on the main elements of high-quality financial development, with market structure, business philosophy, innovation capability, service level, and risk prevention as the level 1 indicators. The level 1 indicators are subdivided into seven level 2 indicators and twelve level 3 indicators, and the specific breakdown of these indicators is shown in Table 1.



	
Measurements






We select n indicators with a total of m samples and use different normalization methods for positive and negative indicators.



The normalization formula for positive indicators (4) is


    y   i j   =     x   i j   −   x   m i n       x   m a x   −   x   m i n      



(4)







The normalization formula for negative indicators (5) is


    y   i j   =     x   m a x   −   x   i j       x   m a x   −   x   m i n      



(5)




where     y   i j     is the value of indicator j of sample i after normalization,     x   i j     is the value of indicator j of sample i, i = 1, 2,…, m; j = 1, 2,…, n.



First, we calculate the weight,     p   i j     (6):


    p   i j   =     y   i j       ∑  i = 1   m      y   i j        



(6)







Next, we calculate the entropy value     e   i     for the jth indicator (7):


     e   i   = − k   ∑  i = 1   m      p   i j       ln  ⁡    p   i j        k =   (   ln  ⁡  m   )   − 1     



(7)







Again, we calculate the information utility value     h   j     for the jth indicator (8):


    h   j   = 1 −   e   j    



(8)







Finally, we calculate the weight,     w   j    , of each indicator (9):


    w   j   =     h   j       ∑  j = 1   n      h   j        



(9)







The overall score     z   i     for each sample (10) is therefore calculated thus:


    z   i   =   ∑  j = 1   n      w   j     x   i j      



(10)







The overall score represents the high-quality financial development level.




2.2.2. Core Explanatory Variable


We identify the core explanatory variable as the digital economy (DE). Researchers use factor analysis, additive convolution means, the AHP-entropy weight method, and other methods to measure the digital economy [33,34,35,36]. Li and Liu build an indicator system to measure the digital economy’s development level based on three parameters: infrastructure construction, digital applications, and digital industry development [37].



We use digital industrialization, industrial digitization, and digital governance as level 1 indicators to build a digital economy index system [12]. The level 1 indicators are subdivided into seven level 2 and seventeen level 3 indicators, broken down in Table 2.




2.2.3. Control Variables


This paper introduces the following control variables based on references to existing literature.



	
The number of employees (ne). The efficient and high-quality services of financial institution employees can improve the level of operation and management of financial institutions and further enhance the operational efficiency and value of the financial industry [38]. The mobility of financial institution employees also affects the level of regional financial aggregation and, thus, the level of high-quality financial development, so the number of financial institution employees is used as an indicator.



	
The industrial structure (is). Industrial structure is an essential factor affecting the level of financial development [39]. In this paper, the ratio of total regional output value of the financial sector to total regional output value of the tertiary sector is used to express this.



	
The level of government regulation (gr). Only in countries with high governmental capacity can a low level of resistance to financial development lead to an effective increase in credit market development [40]. This paper uses fiscal spending as a share of GDP in each provincial region to reflect the local level of government regulation.



	
The degree of openness (do). Establishing a pilot free trade zone can improve the efficiency of financial services to the real economy, which is essential for high-quality financial development [41]. This measurement is the presence or absence of a pilot free trade zone in each provincial-level region. That is, regions with a pilot free trade zone have a value of 1, and regions without a pilot free trade zone have a value of 0.



	
The level of economic development (ep). Financial development is facilitated by increased demand for credit resulting from economic development and increased investment opportunities [42]. We choose the GDP per capita of each provincial-level region to reflect the level of economic development of each provincial-level region.








2.3. Variable Measures and Data Description


We use panel data from 31 Chinese provincial-level regions (excluding Hong Kong, Macau, and Taiwan, for which data are unavailable) for spatial econometric analysis. The data on the social financing scale and the proportion of direct financing in the total social financing scale are taken from the People’s Bank of China’s official website. The pilot free trade zone data is taken from the Chinese government’s website. The data regarding investment in environmental pollution control in GDP is taken from the China Environmental Statistics Yearbook in previous years. The rest of the data is taken from CSMAR databases.



In this paper, descriptive statistics of relevant variables in the model are conducted using stata16 (see Table 3). The mean value of lnHQF is −1.803, showing that the level of high-quality financial development in China needs to be improved. lnDE has a mean value of −2.514, a maximum of −0.278, and a minimum of −4.506, indicating that the digital economy varies significantly across provinces.



When choosing variables, we try to select variables with a high degree of independence from each other to minimize the problem of multicollinearity. Furthermore, we use tolerance and Variance Inflation Factor (VIF) indicators to determine whether multicollinearity exists. A smaller tolerance indicates that the other independent variables more accurately predict the indicator and that the multicollinearity is likely more severe. A tolerance of less than 0.1 indicates the presence of significant multicollinearity. The greater the VIF, the more severe the multicollinearity, and when the VIF is greater than or equal to 5, it indicates the presence of severe multicollinearity [43]. We used spss17 for the multicollinearity test; the results show that the tolerances are more significant than 0.1, and VIFs are all less than 5, indicating that the multicollinearity problem can be ignored (see Table 4).





3. Analyzing the Spatial Pattern of High-Quality Financial Development


By measuring the high-quality financial development of each provincial-level region in previous years, we find that the regions with high-quality financial development are mainly concentrated in eastern coastal regions such as Beijing, Shanghai, Zhejiang, Jiangsu, and Guangzhou (Figure 1). Taking 2020 as an example, the top five provincial regions in terms of high-quality financial development in 2020 are Guangdong, Shanghai, Jiangsu, Zhejiang, and Beijing, in order. The top five provincial regions in terms of GDP in 2020 are Guangdong, Jiangsu, Shandong, Zhejiang, and Henan. High-quality financial development matches the regional economic development level, indicating that the high-quality financial development index system is reasonable.



From the viewpoint of time series change, the level of high-quality financial development of most provincial-level regions has increased to a large extent. From the perspective of regional distribution (Figure 2), the level of high-quality financial development is uneven among provincial-level regions. The eastern regions benefit from the advantages of geographical location and policy inclination, and high-quality financial development is significantly higher than in other provincial-level regions. The regional heterogeneous distribution of “strong in the east and weak in the west” is formed.




4. Empirical Results


4.1. Exploratory Space Analysis


	
The global autocorrelation test






The global Moran’s I index of lnDE is more significant than zero, according to the results in Table 5. Except for the years 2015 and 2019, which pass the test at a 10% significance level, all the years pass the test at a 5% significance level. This indicates that the digital economy shows positive spatial autocorrelation throughout the time series. Moreover, this correlation increases over time. The global Moran’s I index of lnHQF is more significant than zero. They all pass the test at a 1% level of significance. This indicates that high-quality financial development has positive spatial autocorrelation.



	
The local autocorrelation test






Since the global Moran’s I index cannot describe local regions’ spatial aggregation, we use local Moran scatter plots to analyze the spatial variability between specific regions (Figure 3). Most provincial-level regions with high-quality financial development are located in quadrants one and three. The provincial-level regions in the same quadrant are also geographically adjacent, including Shanghai, Zhejiang, Jiangsu, Shandong, Beijing, and Tianjin. Moreover, the eastern region is a hot spot showing high value and high-value aggregation. In contrast, the western region is a cold spot showing low value and low-value aggregation. In Figure 3, more provincial-level regions of the digital economyare in quadrants 1 and 3 than in quadrants 2 and 4. Therefore, using a spatial econometric model for analysis in this paper is reasonable [44].




4.2. Model Selection


We refer to the methodology of Yin and Wang [45], which uses the LM and Robust LM tests to select the optimal analytical model. If LMlag and LMerror are significant, we reject the original hypothesis of using the traditional OLS model and use the spatial econometric model. Suppose Robust LMlag is significant and Robust LMerror is insignificant or less significant. In that case, we select the spatial lag model (SAR) with a lag term or the spatial Durbin model (SDM). If Robust LMerror is significant and Robust LMlag is insignificant or less significant, we use the spatial error model (SEM) with an error term or spatial Durbin model (SDM). Table 6 shows the LM test results, where both LMlag and LMerror are significant at a 1% confidence interval. It indicates that we reject the original hypothesis of using the traditional OLS model, and the spatial econometric model is selected. Robust LMlag is significant at a 1% confidence interval. However, robust LMerror is insignificant, indicating that the spatial lag model with the lag term (SAR) or spatial Durbin model (SDM) should be selected.



The LR test determines whether the SDM would degenerate into the SAR. Table 6 shows that LR’s tests are significant within a 1% confidence interval. We reject the original hypothesis that SDM will degenerate into SAR. Therefore, the model selection is SDM. Hausman test results are significant, indicating that we reject the original random effect hypothesis and use the fixed effect model.




4.3. Baseline Regression Results


Table 7 shows that the coefficient of lnDE under the main effects is positive. It passes the hypothesis test at the 1% significance level, indicating that the higher the level of digital economy development in the province, the higher the level of high-quality financial development. The coefficient of lnDE under the spatial effect (spatial lag term Wx) is positive. The initial hypothesis is rejected at the 5% significance level, indicating that the digital economy has a significant spatial effect. That is, developing the digital economy in this province also significantly contributes to high-quality financial development in neighboring provinces. Therefore, hypothesis 1 is verified to be valid.



The main effect coefficients of all control variables are positive and pass the significance test. They indicate that the number of employees, industrial structure, level of government regulation, degree of openness, and level of economic development have contributed to high-quality financial development in this province. The empirical test results are consistent with the theoretical analysis, indicating that the choice of control variables was reasonable.




4.4. Decomposition of Spillover Effects


Ignoring the interactive effects of spatial factors would underestimate the effect of the digital economy in promoting high-quality financial development. Le Sage [46] notes that measuring spatial spillovers using spatial coefficients is impossible. We refer to Le Sage to decompose the coefficients of the effects of the respective variables on high-quality financial development into the direct effect, the spatial spillover effect, and the total effect (Table 8). All effects of the digital economy pass the significance test, suggesting that the digital economy helps promote high-quality financial development with spatial spillover and feedback effects. A 1% increase in the digital economy in a provincial-level region can increase the level of high-quality financial development in this region by 0.239%, in neighboring regions by 0.449%, and in the whole country by 0.688%. We verify that hypothesis 2 holds.



Among the control variables, a 1% rise in the number of employees in a provincial region can increase high-quality financial development in that provincial region by 0.117%, reduce it in neighboring provincial regions by 0.413%, and reduce it nationally by 0.296%. A 1% growth in government regulation in a provincial region can improve high-quality financial development in that region by 0.154% and reduce in neighboring provincial regions by 0.704%. A 1% improvement in economic development in a provincial region can increase high-quality financial development by 0.446% and reduce it in neighboring provincial regions by 0.349%.




4.5. Heterogeneity Test


Due to differences in economic development, industrial layout, employees, and infrastructure, significant spatial disparities exist in the regional distribution of high-quality financial development and the digital economy in China’s provincial-level regions. Therefore, the effect may vary depending on the region and city level. Table 9 divides the 31 selected provincial regions into eastern regions (11 provincial regions) and central and western regions (20 provincial regions) and performs the same spatial econometric analysis as in the above steps.



The findings indicate that the digital economy’s impact on high-quality financial development is heterogeneous—the significant contribution of the digital economy to high-quality financial development is in the eastern regions. In contrast, the digital economy beyond the eastern regions does not affect high-quality financial development. The reason may be that the developed eastern regions have apparent advantages in terms of economic development level, openness to the outside world, innovation, and a higher understanding and acceptance of the digital economy. Thus, the effect is more significant.





5. Conclusions


At the provincial level, the digital economy and high-quality financial development have positive spatial autocorrelation. The digital economy and high-quality financial development show the spatial characteristics of “high” and “low” aggregation. The eastern region is a hot spot showing the high value and high-value aggregation of the digital economy and high-quality financial development. In contrast, the western region is a cold spot showing low value and low-value aggregation. The problem of “East is strong, and West is weak” still exists.



An essential factor in enhancing high-quality financial development is the digital economy. There is a spatial aggregation effect, a spatial spillover effect, and a feedback effect in the digital economy. The higher the degree of agglomeration of the digital economy, the more it promotes high-quality financial development in this provincial region. The improvement of the digital economy in one provincial region can, through feedback and spatial spillover effects, lead to varying degrees of improvement in the level of high-quality financial development in the provincial region and in neighboring provincial regions, thereby improving the level of high-quality financial development nationwide.



An excessive concentration of financial institution employees harms high-quality financial development in the surrounding provincial regions. The increase in the number of employees in a provincial region can increase the level of high-quality financial development in the provincial region but reduce high-quality financial development in neighboring regions and the whole country. Once the financial sector is more developed in the provincial region, the financial agglomeration phenomenon will become more prominent. There will be a “pumping machine” effect, attracting employees from financial institutions in neighboring provincial regions, thus leading to an excessive concentration of financial institution employees. The continuous outflow of employees from financial institutions in neighboring provincial regions, especially the outflow of some highly qualified employees, leads to the need for more talent support for the financial industry, thus inhibiting the high-quality financial development of the region.



The construction of the pilot free trade zone has promoted high-quality financial development. In the new development pattern, the construction of the pilot free trade zone has become a key factor in “internal attraction and outreach”. The construction of the pilot free trade zone has led to more pioneering reform measures in financial facilitation and other aspects. It has promoted high-quality financial development by increasing the degree of openness to the outside world and improving the efficiency of financial services to the real economy in many ways.



Industrial structure, government regulation, and economic development levels influence high-quality financial development. Due to the decomposition results of spatial spillover effects, industrial structure, government regulation, and economic development level are also positive influencing factors for the level of high-quality financial development of this provincial region. However, the level of government regulation and economic development in one provincial region has adverse spatial spillover effects on the level of high-quality financial development in neighboring regions.



The following aspects can be optimized by promoting high-quality financial development: first, boost the vitality of the digital economy by accelerating the building of new foundations; second, strengthen inter-regional cooperation to take full advantage of the spillover and feedback effects of the digital economy in the eastern region; third, give the pilot free trade zone greater reform autonomy in financial services to further improve the efficiency of financial services for the real economy.
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Figure 1. The level of high-quality financial development in 2013 and 2020. 
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Figure 2. Regional Distribution map of the level of high-quality financial development: (a) 2013; (b) 2020. 
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Figure 3. The Moran scatter plot in 2013: (a) High-quality financial development; (b) The digital economy. 
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Table 1. Indicator system for the explained variable (HQF).
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Level 1

	
Level 2

	
Level 3






	
Market Structure

	
Financial Market Size

	
Social financing scale increments




	
Financial Market Efficiency

	
The incremental social financing scale/GDP




	
The proportion of direct financing in the total social financing scale




	
Year-end loan balances of financial institutions




	
Innovation Capacity

	
Financial Innovations

	
R&D expenditure/GDP




	
The proportion of financial funding for science and technology promotion




	
The ratio of total revenue and number of high-tech enterprises




	
Business Philosophy

	
Green Finance

	
Financial support for green development funds accounted for




	
Investment in environmental pollution control/GDP




	
Financial Openness

	
Import and export volume/GDP




	
Service Level

	
Financial Information Services

	
Number of financial information service business units




	
Risk Prevention

	
Financial Risk Prevention

	
Non-performing loan rate of financial institutions
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Table 2. Indicator system for the explanatory variable (DE).






Table 2. Indicator system for the explanatory variable (DE).





	
Level 1

	
Level 2

	
Level 3






	
Digital

Industrialization

	
Communications

	
Total telecommunications businesses




	
Cell phone penetration rate




	
Long-distance fiber optic cable line length




	
Internet broadband access ports




	
Express business volume




	
Cell phone exchange capacity




	
Internet and Related Services

	
Number of Ipv4 addresses




	
Total number of CN domain names




	
Software and Information Technology

Services

	
Software business revenue




	
Information technology service revenue




	
Electronic Information Manufacturing

	
Revenue from main businesses




	
Industry

Digitization

	
Industrial Digitalization

	
Operating income




	
Digital Innovation

	
Expenditures on the introduction of technology




	
Expenditures on technical transformation




	
Digital

Governance

	
E-commerce Development Level

	
E-commerce procurement volume




	
The proportion of enterprises using e-commerce




	
Number of employees in the information transmission, software and information technology services sector
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Table 3. Descriptive statistics.






Table 3. Descriptive statistics.





	Variable
	Symbol
	Obs.
	Mean
	Sd.
	Min.
	Max.





	The level of high-quality financial development
	lnHQF
	248
	−1.803
	0.478
	−2.836
	−0.378



	The digital economy
	lnDE
	248
	−2.514
	0.810
	−4.506
	−0.278



	The number of employees
	lnne
	248
	2.786
	0.903
	−0.108
	4.557



	The industrial structure
	lnis
	248
	−1.952
	0.238
	−2.723
	−1.343



	The level of government regulation
	lngr
	248
	−1.384
	0.471
	−2.13
	0.321



	The degree of openness
	do
	248
	10.899
	0.412
	10.05
	12.013



	The level of economic development
	lnep
	248
	−1.803
	0.478
	−2.836
	−0.378
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Table 4. Multicollinearity diagnostic table.
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Unstandardized Coefficients

	
Standardized

Coefficients

	

	

	
Collinearity Statistics




	
Model

	

	
B

	
Std. Error

	
Beta

	
t

	
Sig.

	
Tolerance

	
VIF






	
1

	
(Constant)

	
0.001

	
0.014

	

	
0.061

	
0.951

	

	




	

	
lnDE

	
0.487

	
0.052

	
0.510

	
9.413

	
0.000

	
0.224

	
4.468




	
lnne

	
0.002

	
0.000

	
0.251

	
4.621

	
0.000

	
0.223

	
4.493




	
lnis

	
0.278

	
0.095

	
0.092

	
2.941

	
0.004

	
0.670

	
1.492




	
lngr

	
0.006

	
0.016

	
0.012

	
0.394

	
0.694

	
0.670

	
1.492




	
do

	
0.000

	
0.007

	
−0.002

	
−0.055

	
0.956

	
0.757

	
1.321




	
lnep

	
8.278 × 10−7

	
0.000

	
0.214

	
5.184

	
0.000

	
0.384

	
2.602
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Table 5. The global Moran’s I value for lnDE and lnHQF.
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	Year
	lnDE
	p-Value
	LnHQF
	p-Value





	2013
	0.210
	0.044
	0.490
	0.000



	2014
	0.229
	0.033
	0.537
	0.000



	2015
	0.178
	0.070
	0.519
	0.000



	2016
	0.203
	0.049
	0.496
	0.000



	2017
	0.205
	0.049
	0.520
	0.000



	2018
	0.477
	0.000
	0.470
	0.000



	2019
	0.180
	0.068
	0.522
	0.000



	2020
	0.390
	0.002
	0.435
	0.001










[image: Table] 





Table 6. LM, LR, and Hausman tests.
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Value

	
p-Value






	
LMlag

	
40.836 ***

	
(0.000)




	
Robust LMlag

	
20.489 ***

	
(0.000)




	
LMerror

	
20.764 ***

	
(0.000)




	
Robust LMerror

	
0.418

	
(0.518)




	
Hausman test

	
28.15 ***




	
LR_spatial_lag

	
26.75 ***




	
LR_spatial_error

	
35.71 ***








Notes: *** represent significance at the 1% levels.
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Table 7. Empirical results of spatial econometric model.
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Variables

	
Main Effects

	
Spatial Effects (Wx)






	
lnDE

	
0.219 ***

	
0.239 **




	

	
(0.00)

	
(0.01)




	
lnen

	
0.136 ***

	
−0.328 ***




	

	
(0.00)

	
(0.00)




	
lnis

	
0.161 **

	
0.111




	

	
(0.01)

	
(0.58)




	
lngr

	
0.188 ***

	
−0.545 ***




	

	
(0.00)

	
(0.01)




	
do

	
0.069 *

	
0.077




	

	
(0.07)

	
(0.46)




	
lnep

	
0.462 ***

	
−0.398 ***




	

	
(0.00)

	
(0.00)




	
rho

	
0.336 ***




	

	
(0.00)




	
Observations

	
248




	
R-squared

	
0.765




	
Number of code

	
31








Notes: ***, **, * represent significance at the 1%, 5%, and 10% levels, respectively.
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Table 8. The direct effect, the spatial spillover effect and the total effect.
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	Variables
	Direct Effect
	Spatial Spillover Effect
	Total Effect





	lnDE
	0.239 ***
	0.449 ***
	0.688 ***



	
	(0.00)
	(0.00)
	(0.00)



	lnne
	0.117 ***
	−0.413 ***
	−0.296 **



	
	(0.00)
	(0.00)
	(0.03)



	lnis
	0.179 ***
	0.255
	0.433



	
	(0.00)
	(0.36)
	(0.14)



	lngr
	0.154 **
	−0.704 **
	−0.550



	
	(0.02)
	(0.02)
	(0.10)



	do
	0.074 **
	0.138
	0.212



	
	(0.05)
	(0.38)
	(0.23)



	lnep
	0.446 ***
	−0.349 *
	0.096



	
	(0.00)
	(0.06)
	(0.62)







Notes: ***, **, * represent significance at the 1%, 5%, and 10% levels, respectively.
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Table 9. Regional Spatial spillover effect decomposition.






Table 9. Regional Spatial spillover effect decomposition.





	
Variables

	
Eastern Regions

	
Central and Western Regions




	

	
Direct Effect

	
Spatial Spillover Effect

	
Total Effect

	
Direct Effect

	
Spatial Spillover Effect

	
Total Effect






	
lnDE

	
0.212 ***

	
0.408 ***

	
0.620 ***

	
−0.056

	
−0.100

	
−0.156




	
(0.00)

	
(0.01)

	
(0.00)

	
(0.22)

	
(0.48)

	
(0.36)




	
Controls

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes








Notes: *** represent significance at the 1% levels, respectively.
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