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Abstract 
Nowdays , the main direction of transformation and upgrading of commercial circulation 
industry is to achieve high-quality development. In this regard, this paper uses entropy 
method to construct the high-quality development index of regional commercial 
circulation industry, and theoretically analyzes the non-linear relationship between 
infrastructure investment and the development of commercial circulation industry. 
Based on the panel data of 30 provincial administrative regions in China from 2004 to 
2017, this paper empirically tests the impact of infrastructure investment on the high-
quality development of commercial circulation industry. The results show that from the 
national level, there is a significant inverted "U" relationship between infrastructure 
investment and high-quality development of commercial circulation industry. That is to 
say, the role of infrastructure construction in the high-quality development of 
commercial circulation industry is characterized by first promoting and then inhibiting. 
The eastern region is consistent with the national conclusion, while the central and 
western regions are quite different. 

Keywords 
Infrastructure Investment; Commercial and Trade Circulation; High Quality 
Development. 

1. Introduction 

It is widely accepted that infrastructure investment can significantly stimulate economic 
growth. Infrastructure investment is conducive to strengthening regional economic ties, 
speeding up the flow of commodity trade, and playing an important role in expanding trade 
scale, improving factor productivity and reducing transaction costs. As shown in figure 1, 
China's infrastructure investment has indeed promoted the rapid development of the 
commercial circulation industry to a certain extent, but after 2013, the intensity of 
infrastructure investment[11] However, the growth rate of the total retail sales of social 
consumer goods has gradually declined. To some extent, this shows that there may be a non-
linear relationship between infrastructure investment and the development of commercial 
circulation industry. 
At this stage, China's economy has entered a period of high-quality development. This requires 
all walks of life to pay more attention to changing the mode of development and switching the 
momentum of growth in order to adapt to the changing macro environment. Therefore, the 
main line of transformation and upgrading of commercial circulation industry is to achieve 
high-quality development, but there is not much content to discuss the high-quality 
development of commercial circulation industry at present. Previous studies mostly focused on 
regional circulation competitiveness and evaluation index system. Infrastructure investment, 
as an important means of counter-cyclical adjustment by the government, plays an important 
role in stabilizing economic growth. Studying the impact of infrastructure investment on the 
high-quality development of commercial circulation industry is not only conducive to 
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expanding domestic demand, smoothing the domestic circulation, but also optimizing the 
allocation of resources. Increase investment in infrastructure. 
 

 
Figure 1. 2004-2018 China's consumer retail total growth rate and infrastructure investment 

intensity 

2. Literature Review 

The definition of the connotation of high-quality development of commercial circulation 
industry is not clear in academic circles, and the existing research focuses on measuring the 
level of high-quality development of commercial circulation industry among regions through 
the construction of evaluation index system. Song Hui and Zhang Naiying (2019) believe that 
the high-quality development of commercial circulation industry is to change the mode of 
industry growth and comprehensively improve the efficiency of factor output. From the four 
aspects of economic output, circulation environment, development efficiency and circulation 
potential, the high-quality development level of commercial circulation industry in the four 
major urban economic circles in China is calculated. Using similar methods, Zhao Yu bing (2019) 
constructed high-quality development indicators of commercial circulation industry based on 
four dimensions of development scale, power effect, network and chain retail. Empirical study 
on the impact of inclusive finance on circulation industry. Liu Nana (2020) found that there is 
a highly coupled relationship between China's commercial circulation industry and industrial 
level, and they show high internal consistency and coordination. 
In terms of the relationship between infrastructure and high-quality development of 
commercial circulation industry, Lu Xiang lan (2017) believes that transportation 
infrastructure can reduce the transportation costs of enterprises, reduce the transaction costs 
of circulation, and significantly promote the development of regional commercial circulation 
industry. Wang Ping (2017) used a spatial econometric model to find that transportation 
infrastructure has a significant positive spatial spillover effect based on China's provincial panel 
data. Zhou Xian (2018) verified the threshold effect of transportation infrastructure between 
urbanization and the development of commercial circulation industry. Xu Xun an's (2019) 
research shows that infrastructure structure has a heterogeneous effect on commercial 
circulation industry. The production and supply of water and electricity, as well as the 
traditional infrastructure investment such as transportation, postal and warehousing industry, 
play a less important role in promoting the development of commercial circulation industry 
than social services and cultural, educational, sports and health industries as a whole. 
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In the above research results, the definition of high-quality development of commercial 
circulation industry is not clear enough, and the measurement of its level mostly remains at the 
level of industry development scale, and the selected infrastructure proxy variables are 
physical indicators such as road length, without considering depreciation. Therefore, on the 
basis of previous studies, this paper mainly makes the following contributions: Firstly, the 
connotation of high-quality development of commercial circulation industry is clearly defined 
and the evaluation index system of high-quality development is constructed based on the three 
levels of economy, society and ecology. Secondly, the infrastructure capital stock of provincial 
administrative regions from 2004 to 2018 is calculated by the sustainable inventory method. 
Thirdly, the scope of infrastructure investment is expanded. It extends from transportation to 
energy, communications and public facilities. 

3. Mechanism Analysis 

(I) Index calculation of high-quality development of commercial circulation industry 
Unlike the excessive pursuit of the scale and speed of economic growth in the past, the current 
high-quality development emphasizes the quality and efficiency of economic development (Gao 
Pei yong, 2019). High-quality development is to meet the growing needs of the people for a 
better life, and to embody the sustainable development of the five new development concepts 
of innovation, coordination, green, openness and sharing. 
The high-quality development of commercial circulation industry is to implement the new 
development concept, realize the transformation of commercial circulation industry to a 
development mode with less factor input, high output efficiency, low environmental pollution 
and strong external links, and ultimately form a new development pattern of innovation-driven, 
coordinated and stable, green and low-carbon, open and shared. Therefore, to evaluate the 
quality of development, we need to consider not only the economic benefits, At the same time, 
attention should be paid to social and ecological benefits. The results of industry innovation are 
reflected in the improvement of industry efficiency and the increment of industry output value, 
so in view of the above analysis and the availability of data. In this paper, the entropy method 
is used to construct the index system of high-quality economic development of China's inter-
provincial commercial circulation industry from three dimensions of economic fundamentals, 
social benefits and ecological benefits, and the index values are calculated. Table 1 gives the 
description and data sources of high-quality development indicators of commercial circulation 
industry. 
The dimension of economic fundamentals reflects the basic situation of industry development, 
mainly including four variables. First, the development intensity X1, expressed by the total 
retail sales of social consumer goods per capita, reflects the economic scale of the commercial 
circulation industry; The second is the development stability X2, which is expressed by the 
reciprocal of the variation coefficient of the growth rate of the total retail sales of social 
consumer goods. The coefficient of variation is calculated by using the three-year continuous 
growth rate to reflect the stability of output growth. The third is the degree of openness X3, 
which is expressed by the ratio of the total import and export volume to the GDP of the whole 
province in that year, reflecting the export-oriented nature of regional development. The fourth 
is the development potential index, which is expressed by the proportion of the added value of 
retail and wholesale industry and catering and accommodation industry to the added value of 
the tertiary industry. 
Social benefits mainly consider the number of new jobs, which is expressed by the number of 
new jobs in retail, wholesale, catering and accommodation enterprises above the quota, 
reflecting the contribution of industry development to social employment. 
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Ecological benefits mainly consider the ecological environment X6. Since the annual output 
value of retail and wholesale and catering and accommodation industries is not listed 
separately in the Statistical Yearbook, the energy consumption per unit of added value of the 
above two industries is used to reflect the impact of industry development on the ecological 
environment. 
 
Table 1. Description and Data Sources of High-quality Development Indicators of Commercial 

Circulation Industry 

Dimension Indicator Name Indicator Description Indicator 
Direction 

Data Source 

Economy 
Fundamen

tals 

Development 
intensity X1 

Total retail sales of consumer goods 
per capita 

Forward China Statistical 
Yearbook 

Development 
Stability X2 

Total retail sales of consumer goods 
Reciprocal of the coefficient of 

variation of the growth rate 
Forward Calculated 

Development 
Openness Index 

Proportion of total import and 
export volume in that year 

Proportion of the province's gross 
domestic product 

Forward 
China Statistical 

Yearbook 

Development 
potential X4 

Retail, wholesale, catering and 
accommodation 

The sum of added value accounts 
for the tertiary industry 

Proportion of added value 

Forward China Economic 
Network 

Social 
Benefit 

Number of new 
jobs 

Number of new employees in retail, 
wholesale, catering and 

accommodation enterprises above 
designated size 

Forward National Bureau 
of Statistics 

Ecological 
benefit 

Unit energy 
consumption X6 

Retail, wholesale, catering and 
accommodation industry 

Energy consumption per unit of 
added value 

Reverse 
direction 

Energy in China 
Statistical 
Yearbook 

 
Before calculating the high-quality development indicators of commercial circulation industry 
in each province, the sub-indicators in the index system should be standardized to eliminate 
the dimensional impact. Secondly, the weight of each index in the evaluation index system is 
determined according to the sample, and finally the annual high-quality development index 
value of commercial circulation industry in each province is obtained. The specific methods are 
as follows: 
Take 2017 as an example, set the national i (i= 1, 2..) and the index j (j = 1, 2.. 6) The original 
value of the indicator is Xij. 
Firstly, the index is normalized to obtain the normalized index value Yij. In which the positive 
indicator I. 
 

 
 
The negative indicator is: 
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Secondly, the entropy value Ej of the j index is calculated: 
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Then, the weight Wj of the j index is determined according to the entropy value Ej: 
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Finally, the value Si of the high-quality development index of commercial circulation industry 
in each province in 2017 is calculated: 
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Similarly, the high-quality development indicators of commercial circulation industry in all 
provinces of the country from 2004 to 2016 are calculated respectively. 
 
Table 2. High-quality development index of commercial circulation industry in 30 provinces 

of China in some years 
Year 

Provinces 
2004  2009  2013  2017  

Year 
Provinces 

2004  2009  2013  2017  

Beijing 0.569  0.723  0.790  0.807  Henan 0.536  0.634  0.724  0.796  

Tianjin 0.395  0.613  0.729  0.757  Hubei 0.574  0.626  0.715  0.768  

Hebei 0.572  0.655  0.739  0.778  Hunan 0.540  0.664  0.730  0.769  

Shanxi 0.456  0.535  0.627  0.624  Guangdong 0.792  0.864  0.943  0.978  

Inner Mongolia 0.492  0.620  0.686  0.708  Guangxi 0.504  0.532  0.624  0.653  

Liaoning 0.590  0.693  0.763  0.794  Hainan 0.235  0.335  0.429  0.476  

Jilin 0.485  0.566  0.625  0.637  Chongqing 0.423  0.547  0.654  0.734  

Heilongjiang 0.523  0.585  0.677  0.714  Szechwan 0.508  0.605  0.675  0.765  

Shanghai 0.606  0.774  0.843  0.873  Guizhou 0.319  0.429  0.523  0.575  

Jiangsu 0.724  0.853  0.928  0.962  Yunnan 0.435  0.536  0.633  0.675  

Zhejiang 0.672  0.760  0.851  0.914  Shanxi 0.457  0.572  0.652  0.701  

Anhui 0.476  0.582  0.665  0.718  Gansu 0.296  0.384  0.467  0.499  

Fujian 0.541  0.657  0.755  0.820  Qinghai 0.107  0.165  0.250  0.292  

Jiangxi 0.442  0.535  0.621  0.667  Ningxia 0.090  0.196  0.274  0.300  

Shandong 0.711  0.826  0.956  0.986  Xinjiang 0.350  0.402  0.482  0.540  

 
Table 2 shows the high-quality development index of commercial circulation industry in 30 
provincial administrative units in China in some years under the entropy weight method. From 
the table, we can see that the value of high-quality development index of commercial circulation 
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industry in each province is generally increasing year by year, the eastern coastal areas are 
generally higher than the central and western regions, and the index of the central and western 
regions is higher than that of the eastern regions as a whole. 
(II) Mechanism analysis of infrastructure investment and high-quality development of 
commercial circulation industry 
Commercial circulation industry refers to the industry that provides direct or indirect services 
for the circulation of physical commodities in the middle of production and consumption, 
mainly including wholesale and retail trade, catering industry and warehousing industry. 
Infrastructure will have an impact on the development scale and operational efficiency of the 
commercial circulation industry. On the one hand, the perfect infrastructure has effectively 
expanded the development scale of the circulation industry. Firstly, the improvement of 
transportation makes it possible to exchange products, which helps to form a unified market 
and improve the openness of regional trade. Secondly, it reduces trade costs and transaction 
costs, such as comprehensive logistics costs and information search and exchange costs, which 
continue to decline with the development of transportation and communication industry. 
Finally, infrastructure construction not only has a direct multiplier effect, but also has a direct 
multiplier effect. It can also indirectly attract private investment, create employment and 
increase income, and ultimately stimulate consumer demand and promote the development of 
local commercial circulation industry. On the other hand, infrastructure will improve the 
operational efficiency of the commercial circulation industry. The differential distribution of 
infrastructure can easily lead to the spatial agglomeration of economic activities, accelerate the 
process of urbanization, and thus bring about economies of scale in commodity production and 
circulation. At the same time, the siphon diffusion effect produced by the core agglomeration 
area will not only intensify the fierce competition in the business and trade service industry, 
force enterprises to strive to improve the level of technological innovation and management 
efficiency, but also promote the accumulation of human capital and the flow of factor resources, 
thus speeding up the transfer of knowledge and technology, improving the efficiency of 
resource allocation, optimizing and upgrading. Continuously improve the quality of circulation 
industry development. Therefore, hypothesis 1 is proposed. 
Hypothesis 1: Infrastructure investment can significantly promote the high-quality 
development of commercial circulation industry, as shown in Figure 2. 
 

 
Figure 2. Path of Infrastructure Investment Promoting High-quality Development of 

Commercial Circulation 
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In the early stage of economic development, regional infrastructure plays an important role in 
reducing circulation costs, expanding trade scope and improving circulation efficiency. At this 
stage, the growth of commercial circulation industry mainly depends on meeting potential 
market demand and expanding economies of scale. In the middle and late stages of economic 
development, the consumer market is gradually saturated. The transformation and 
development of commercial circulation industry depends more on technological innovation. 
Infrastructure investment is conducive to knowledge diffusion, but it does not directly 
participate in knowledge creation. Over-investment in infrastructure by the government will 
occupy a large amount of financial resources, and even have a "crowding-out" effect on R & D 
and innovation activities of enterprises and household consumption. It is also subject to the 
diminishing marginal return of capital and the effect of urban congestion. The role of 
infrastructure investment in improving the development efficiency of commercial circulation 
industry may gradually weaken. Therefore, hypothesis 2 is proposed. 
Hypothesis 2: There is an inverted "U" relationship between infrastructure investment and 
high-quality development of commercial circulation industry, as shown in Figure 3. 
 

 
Figure 3. Inverted "U" relationship between infrastructure investment and high-quality 

development of commercial circulation 

4. Model Setting and Variable Selection 

(I) Model setting 
The research object of this paper is 30 provincial-level administrative regions in mainland 
China (except Hong Kong, Macao, Taiwan and Tibet), the sample interval is 2004-2017, and the 
static equilibrium panel model is established according to the following steps: 
In order to verify hypothesis 1 and examine whether infrastructure investment can 
significantly promote the high-quality development of commercial circulation industry, the 
following benchmark model is designed: 
 

ititit XLnInfHQ   it10                                                 (1) 

 

High 
quality 
develo
-pment 
level 

of 
trade 

Meet the potential 
 needs of market 

Size economy in  

Knowledge diffusion effect 

Investment extrusion effect 

Capital marginal decline 

Urban crowded effect 

Investment intensity of infrastructure 
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In order to verify hypothesis 2 and explore the non-linear relationship between infrastructure 
investment and high-quality development of commercial circulation industry, the model is 
designed as follows with reference to Bougheas et al. (2000) and Sun Zao et al. (2014). 
 

itititit XLnInfLnInfHQ   2
2it10 ）（                      (2) 

 
Where i is the province, t is the year, μ is used to control for hard-to-observe regional effects, 
and εit is a random error term. HQit is the high-quality development index of commercial 
circulation industry, LnInfit is infrastructure investment, (LnInf)2itis the square of 
infrastructure investment, and X is the control variable. 
(II) Variable selection 
Infrastructure investment (LnInf), this paper uses infrastructure capital stock as a proxy 
variable of infrastructure investment, because the impact of infrastructure on the high-quality 
development of commercial circulation industry is a long-term process, and the stock index is 
more in line with the objective reality. Following the international practice, the capital stock of 
infrastructure in each province and city is measured by the perpetual inventory method, Kt =Kt-
1(1-δ)+It. 
Where Kt is the infrastructure stock in year t, It is the infrastructure investment in the current 
year, and δ is the capital depreciation rate. Using 2003 as the base period[12] The fixed asset 
investment price index is used to adjust the infrastructure stock and investment to the constant 
price of 2003. The capital stock of provincial and municipal infrastructure in the base period 
(2003) is derived from the data of Jin Ge (2012). Infrastructure investment is expressed by the 
sum of the fixed assets investment in the four industries of "production and supply of electricity, 
gas and water", "transportation, warehousing and postal services", "information transmission, 
computer services and software" and "water conservancy, environment and public facilities 
management". Accepting the inference of Hu Lipeng et al. (2016), the capital depreciation rate 
is 6.9%. Data sources are China Statistical Yearbook and China Fixed Assets Statistical Yearbook 
over the years. 
 

Table 3. Definitions and Sources of Control Variables 

Variable Name 
Variable 
symbol Variable definition Data Source 

Economic 
Development 

Level 
Gdp Logarithm of GDP per capita by province EPS database 

Government 
Control Gov Proportion of fiscal expenditure of each 

provincial government to GDP China Economic Network 

Industrial 
Structure 

Ind Proportion of added value of tertiary industry in 
GDP by province 

National Bureau of Statistics 

Urbanization rate Urb Proportion of urban resident population in total 
resident population by province 

Calculated 

Degree of 
marketization 

Mar 

Ratio of industrial sales value of state-owned 
holding industrial enterprises above designated 

size to industrial sales value of industrial 
enterprises above designated size by province 

National Bureau of Statistics 

Innovation Ability Inn Number of development patents authorized per 
10,000 people in each province 

Statistical Yearbook of 
Science and Technology 
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In this paper, the control variables (X) include economic development level (Gdp), government 
intervention (Gov), Internet penetration rate (Int), openness to the outside world (Fdi), 
industrial structure (Ind), urbanization level (Urb), marketization degree (Mar), human capital 
level (Hum) and innovation ability (Inn). The higher the level of regional economic 
development, the more developed the trade and service industry; The Internet helps to alleviate 
the asymmetry of market information and reduce transaction costs. The degree of opening to 
the outside world will affect the speed of introducing new technologies in the region. The 
urbanization rate reflects the agglomeration degree of population and industry, and plays a role 
in the scale economy of commercial circulation industry. Technological innovation can improve 
the efficiency of enterprise management and operation, and improve customer service 
experience. The control variables are described in Table 3. 
Table 4 shows the descriptive statistics of the main variables of the model. The minimum value 
of the explanatory variable LnInf is 6.150, the maximum value is 10.667, and the standard 
deviation is 0.925. The data is relatively stable. The explained variable is the high-quality 
development index of commercial circulation industry, and the difference between the 
maximum and minimum values is nearly 0.6, which indicates that there is a big gap in regional 
development. 
 

Table 4. Descriptive statistics 
Variable Name Observations Mean  S.D  Min Max 

HQ 420 0.604  0.184  0.090  0.986  

LnInf 420 8.663  0.925  6.150  10.667  

Gdp 420 9.606  0.483  8.280  10.669  

Gov 420 0.212  0.094  0.079  0.627  

Ind 420 0.425  0.090  0.294  0.806  

Urb 420 0.521  0.142  0.139  0.896  

Mar 420 0.392  0.193  0.085  0.994  

Inn 420 0.985  2.110  0.025  21.233  

5. Empirical Results 

(I) Analysis of benchmark regression results 
The panel data in this paper pass the variable stationarity test before regression. According to 
the results of Hausman test, the fixed effects model is used in this paper. Firstly, a full sample 
survey is conducted based on 30 provinces, municipalities and autonomous regions. Regression 
(1) only includes infrastructure capital stock, and regression (2) introduces the square of 
infrastructure capital stock on the basis of regression (1). Both regression (3) and regression 
(4) control for fixed effects at the provincial and year levels. The empirical results are shown in 
Table 4. 
The results of full sample estimation show that infrastructure investment has a significant 
positive effect on the high-quality development of regional commercial circulation industry, 
regardless of whether individual and time differences are controlled, and hypothesis 1 is 
verified. Under the fixed effect, regression (3) only considers the infrastructure capital stock, 
and after adding the square term of the infrastructure capital stock in regression (4), It is easy 
to find that the regression coefficient value of infrastructure capital stock increases, the 
significance level rises sharply, and the coefficient of its square term is still significantly 
negative. From this, we can see that there is an inverted "U" relationship between infrastructure 
investment and the high-quality development of regional commercial circulation industry, and 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0024 

225 

Frontiers in Economics and Management 

ISSN: 2692-7608 

the force of infrastructure to promote the development of commercial circulation is diminishing 
at the margin. This is consistent with Hypothesis 2 in this paper. 
The control variable regression results show that the first positive factor for the development 
of commercial circulation industry is the urbanization rate and industrial structure, followed 
by the level of economic development, and finally the innovation ability. Excessive government 
control will inhibit the circulation of commerce and trade, while the degree of marketization 
has no significant effect on the development of commerce and trade services. 
 

Table 5. Full Sample Regression 

Variables 
Model 1 Model 2 Model 1 Model 2 

Regression (1) Regression (2) Regression (3) Regression (4) 

LnInf 
0.0576***  

(9.89) 
0.1336*** 

(4.93) 
0.0175* 
(2.09) 

0.0235** 
(2.55) 

LnInf2  -0.0043** 
 (-2.87)                         

 -0.0041* 
(-2.38)    

Gdp 
0.0409*** 

 (3.67) 
0.0367**  

(3.28) 
0.0270**          

(2.64) 
0.0267**  

(2.59) 

Gov -0.1548*** 
 (-4.37)          

-0.2038*** 
(-5.11)   

-0.1283*** 
(-3.88)          

-0.1337*** 
(-3.37)           

Ind 0.1313*** 
(-4.37) 

0.1512*** 
 (4.03) 

0.2129*** 
(5.62) 

0.2123*** 
(5.59) 

Urb 
0.0649* 
  (2.23) 

0.0716* 
(2.48) 

0.1161***         
(5.23) 

0.1169*** 
(5.24) 

Mar 0.0296 
(1.62) 

0.0361*          
(1.98) 

0.0189 
(1.34) 

0.0191 
(1.35) 

Inn 
0.0407*** 
(10.17) 

0.0409*** 
(10.29) 

0.0079* 
(2.16) 

0.0079* 
(2.17) 

Constant -0.7256*** 
(-7.45)          

-1.0256***      
(-7.23)          

-0.0093 
(-0.08)          

-0.0369 
(-0.27)          

N 420 420 420 420 

adj.R2 0.4682 0.4211 0.3682 0.3841 

Provincial fixed effect Out of control Out of control Control Control 

Year fixed effect Out of control Out of control Control Control 

Note: * * *, * * and * indicate significance at the 1%, 5% and 10% levels, respectively; The values 
in parentheses are t-statistics, the same below. 
 
(II) Test of regional heterogeneity 
In view of the different geographical locations and initial economic levels of different provinces, 
the impact of infrastructure investment on the development of commercial circulation industry 
may be different in different regions, so the sample provinces and cities are divided into eastern, 
central and western regions according to the academic practice. The regression estimation 
results of regional infrastructure investment and high-quality development of commercial 
circulation industry are shown in Table 6. 
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Table 6. Relationship between Infrastructure Investment and High-quality Development of 
Commercial Circulation by Region 

Variables 
East region Middle region West region 

Regression 
(1) 

Regression 
(2) 

Regression 
(3) 

Regression 
(4) 

Regression 
(5) 

Regression 
(6) 

LnInf 
0.065***  
(4.74) 

0.186***  
(4.71) 

0.0274  
(1.93) 

-0.0773 
 (-1.06) 

-0.0171  
(-0.92) 

0.0706*  
(-2.23) 

(LnInf)2  -0.0071** 
 (-3.25) 

 0.0067 
 (1.47) 

 0.0032*  
(2.07) 

Gdp 0.0706***  
(3.45) 

0.0798***  
(4.00) 

0.0584*  
(2.62) 

0.0529*  
(2.36) 

0.0637**  
(3.24) 

0.0763*** 
 (3.76) 

Gov -0.0778  
(-0.81) 

-0.3340**  
(-2.74) 

0.1421 
 (1.06) 

0.1788  
(1.32) 

-0.1204* 
(-2.49) 

-0.0611  
(-1.10) 

Ind 
0.3909***  

(5.19) 
0.3531*** 

 (4.79) 
0.1521*  
(2.57) 

0.1496*  
(2.55) 

 0.2140***  
(4.24) 

0.2104***  
(4.23) 

Urb 0.0424  
(1.52) 

0.0413  
(1.53) 

 0.3336***  
(3.46) 

0.2446* 
 (2.15) 

0.5737**  
(3.29) 

0.4768**  
(2.68) 

Mar 
-0.0040  
(-0.17) 

-0.0082 
 (-0.36) 

-0.0202  
(-0.63) 

-0.0302  
(-0.93) 

-0.0702* 

(-2.17) 
-0.0567  
(-1.74) 

Inn 
0.0213**  

(3.19) 
0.0230***  

(3.55) 
0.0040 
 (0.72) 

0.0016 
 (0.27) 

0.0143* 
(2.32) 

0.0140* 
 (2.33) 

Constant 0.4317* 
 (2.05) 

0.0615  
(0.26) 

-0.3858  
(-1.64) 

0.0830 
 (0.21) 

-0.140  
(-0.57)   

-0.0238  
(-0.10) 

Adj.R2 0.3404 0.3882 0.3660 0.3799 0.5098 0.5307 

Provincial fixed 
effect YES YES YES YES YES YES 

Year fixed effect YES YES YES YES YES YES 

Observations 168 168 126 126 126 126 

 
Regression (2) shows that the regression coefficients of infrastructure capital stock and its 
square term in the eastern region are significant at 1% level, the former is positive and the latter 
is negative. This shows that the construction of infrastructure in the eastern coast has indeed 
improved the efficiency of commercial circulation, but this role is gradually weakening, which 
is consistent with the conclusion at the national level. Regression (3) and (4) show that the 
impact of infrastructure investment on the high-quality development of commercial circulation 
industry in the central region is not significant, and there is no non-linear relationship between 
them. In regression (6), the estimated coefficients of infrastructure capital stock and its square 
term in the western region are significantly positive at the level of 10%. It can be found that the 
pull of infrastructure investment on the commercial circulation industry in the western region 
is still in the marginal increasing stage. 
Regionally, there is an inverted "U" relationship between infrastructure investment and high-
quality development of commercial circulation in the eastern region, and there is no significant 
correlation between them in the central region, while they are on the right side of the "U" in the 
western region. The reasons for this difference may be that, on the one hand, the large-scale 
infrastructure construction in the eastern region in the early stage of development led to the 
spatial agglomeration of population and industry. It accelerates the process of urbanization and 
is conducive to capital accumulation and technology spillover, so the scale and efficiency of 
commercial circulation can be improved. In the later stage of urbanization, excessive 
investment in infrastructure is not only difficult to promote the transformation and upgrading 
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of commercial and trade services, but also may occupy financial funds in the field of people's 
livelihood, affect social welfare and private investment, and hinder the high-quality 
development of commercial and trade circulation industry. On the other hand, the sustained 
investment in infrastructure in the central and western regions, especially the improvement of 
transportation, has increased the freedom of regional trade and intensified the siphon effect of 
various factors of production in the coastal areas on the inland areas. The central region is 
closest to the eastern region, so it is most affected, while the western region is still in the stage 
of rapid urbanization due to its complex terrain and sparse population distribution. 
Infrastructure construction is conducive to commercial circulation. 
(III) Robustness test 
 

Table 7. Robustness test 

Variables 
Model (1) Model (2) Model (3) Model (4) 

Full sample Eastern Region Central Region The western region 

LnInf 
0.0576***  

(4.22) 
0.0836*** 

(4.93) 
0.0175* 
(2.09) 

0.0598** 
(4.55) 

(LnInf)2 
-1.18** 
(-2.86) 

-0.801* 
 (-1.97)                         

 -.0431* 

 (-2.23)   
0.0049*  
(1.31)   

Gdp 0.474*** 
 (9.17) 

0.367**  
(5.28) 

0.0270**          
(2.64) 

0.0267**  
(2.59) 

Gov -0.0021 
 (-0.09)         

-0.1202* 
(-0.41)   

-0.0092* 
(-0.32)          

-0.1337*** 
(-3.37)           

Ind 
0.343*** 
(-5.41) 

0.1512*** 
 (4.03) 

 0.1982*** 
(3.71) 

0.2123*** 
(4.27) 

Urb 0.0531* 
  (1.92) 

0.0016 
(0.08) 

0.9874***         
(3.22) 

0.1362*** 
(4.12) 

Mar 0.0096 
(0.013) 

0.0121*          
(1.08) 

 1.2966 
( 2.18) 

0.0123 
(1.42) 

Inn 
0.0207** 

(3.27) 
0.0384*** 

(8.01) 
0.0533* 
( 1.71) 

0.0139* 
(1.87) 

Constant -3.1665*** 
(-4.81)         

-3.2211***      
(-4.93)          

-7.3056***  
(-4.75)          

-6.3364 
(-4.60)          

N 420 168 126 126 

Adj.R2 0.4767 0.3802 0.2731 0.3620 

Provincial fixed effect YES YES YES YES 

Year fixed effect YES YES YES YES 

Observations 168 168 126 126 

 
In order to prove the validity of the above empirical conclusions, this paper chooses China's 
Development and Life Index (DLI) as a proxy variable for the high-quality development level of 
each province to conduct a robustness test. The index of regional development and people's 
livelihood is compiled by the Chinese Statistical Society and the Institute of Statistical Sciences 
of the National Bureau of Statistics from five aspects, namely, economic development, 
improvement of people's livelihood, social development, ecological construction and scientific 
and technological innovation, with 41 secondary indicators selected, which better reflects the 
comprehensive level of regional economic development. The explanation of the indicators, 
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calculation methods and data sources can be found in the China Regional Development and 
People's Livelihood Index (DLI) report issued by the National Bureau of Statistics. Based on the 
report of China's Regional Development and People's Livelihood Index (DLI) from 2003 to 2013, 
this paper supplements the data from 2014 to 2018 according to the corresponding indicators 
and calculation methods. Robustness results indicate that, the conclusion that there is a non-
linear relationship between infrastructure investment and high-quality development of 
commercial circulation industry is reliable. 

6. Conclusion 

This paper analyzes the effect mechanism of infrastructure investment on the high-quality 
development of commercial circulation industry, and makes an empirical test based on the 
panel data of 30 provincial regions in China from 2003 to 2018. The results show that: from the 
national level, there is a significant "first promote, then inhibit" inverted "U" relationship 
between infrastructure investment and the high-quality development of commercial 
circulation industry; At the regional level, the regression estimation results of the eastern 
region are basically consistent with those of the national level, while the results of the central 
and western regions are quite different from those of the national level. From the perspective 
of control variables, industrial structure, urbanization rate and economic development level 
play the most significant role in promoting the high-quality development of commercial 
circulation, while government control has a reverse inhibitory effect. Therefore, according to 
the above conclusion, The following recommendations are made. 
First of all, we should gradually reduce the intensity of traditional infrastructure investment 
and accelerate the construction of new infrastructure. Over-reliance on traditional 
infrastructure investment such as transportation and energy is difficult to achieve sustainable 
and high-quality development of the commercial circulation industry. The application of 
emerging technologies such as 5G base stations, big data and cloud computing is conducive to 
the transformation and upgrading of commercial circulation and the cultivation of new 
momentum for the development of the industry. 
Secondly, we should optimize the spatial pattern of infrastructure investment and promote 
regional coordinated development. According to the regional economic foundation and 
urbanization level, we should rationally arrange the scale of infrastructure investment, 
intensify the development of the central and western regions, reduce the trade cost of remote 
areas, smooth the spatial flow of factors, and improve the efficiency of resource allocation. 
Finally, we should encourage social capital to participate in infrastructure construction and 
promote the transformation and upgrading of industrial structure. Actively introduce social 
capital, participate in infrastructure investment, and improve the efficiency of project operation 
and construction by utilizing advanced technology and management experience, so as to 
promote the transformation of regional industrial structure and the development of 
commercial circulation. 
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