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Tab.2 Benchmark regression results
A (1) (2) (3) (4) (5) (6) (7)
RIE RIE RIE RIE RIE RIE RIE
DIG 0.479*** 0.460 " " * 0.413** " 0.514"*~ 0.385" " 0.276*** 0.422" "
(0.020) (0.020) (0.019) (0.029) (0.025) (0.031) (0.044)
For -0.781" " " -0.729** " -0.597"" -0.185 -0.304" -0.216
(0.261) (0.237) (0.230) (0.187) (0.179) (0.174)
Gov 0.611""" 0.566" " * 0.170* * 0.367**" 0.417** "
(0.079) (0.077) (0.069) (0.075) (0.073)
Tmt -0.033" " " -0.047* " -0.048 " -0.046" " "
(0.007) (0.006) (0.006) (0.005)
Str 0.100 " ** 0.080 "~ 0.063 """
(0.008) (0.008) (0.009)
Eco 0.013** " 0.014" "
(0.002) (0.002)
FS -0.002" " "
(0.000)
_cons 0.333" " " 0.351"* " 0.206" " * 0.209 """ 0.210"** 0.135* " 0.164" "
(0.004) (0.008) (0.020) (0.019) (0.015) (0.020) (0.020)
N 300 300 300 300 300 300 300
R? 0.688 0.698 0.753 0.772 0.855 0.870 0.879
Year(fe) Yes Yes Yes Yes Yes Yes Yes
Province( fe) Yes Yes Yes Yes Yes Yes Yes
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Tab.3 Robustness test results

(1) (2) (3)

RIE rie rie

dig 0.081" "~ 0.085" "
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Tab.4 Two-stage regression results with instrumental variables

(1) (2) (3)

4) (5) (6)

DIG RIE DIG RIE DIG RIE
DIG 1.381** " 1.073 % 1.320" %"
(0.219) (0.227) (0.217)
v, 0.037"" 0.030"**
(0.003) (0.007)
v, 0.037"** 0.008 " **
(0.003) (0.008)
Control Yes Yes Yes Yes Yes Yes
N 300 300 300 300 300 300
R? 0.857 0.426 0.850 0.452 0.858 0.433
Year(fe) Yes Yes Yes Yes Yes Yes
Province( fe) Yes Yes Yes Yes Yes Yes
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Tab.5 Heterogeneity test results

(1) (2) (3)

RIE RIE RIE

DIG 0.257*"* 0.134 0.180" "

(0.053) (0.110) (0.086)
Control Yes Yes Yes
N 110 90 100
R? 0.922 0.939 0.965
Year(fe) Yes Yes Yes
Province ( fe) Yes Yes Yes
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Tab.6 Influencing mechanism test results

(1) (2) (3)

LIS
Open RIE RIE
DIG 1.012% "% 0.276"** 0.200" **
(0.107) (0.048) (0.013)
Open 0.144" "~
(0.024)
¢_DIG 0.539***
c_ML (0.038)
0.009
(0.007)
c_DIG = -0.092***
c_ML (0.008) ***
Control Yes Yes Yes
N 300 300 300
R? 0.614 0.894 0.921
Year( fe) Yes Yes Yes
Province (fe) Yes Yes Yes
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Research on the influence mechanism of digital economy development
on regional innovation efficiency: Based on empirical analysis of
foreign trade and market competition

YIN Jie, WU Jingping, LI Feng
(School of Economics and Management, Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract : Scientific and technological innovation is conducive to improving the efficiency of factor allocation and re-
source utilization, and is the driving force for China to continuously enhance its core competitiveness in the interna-
tional arena. As of 2023, China’s global innovation index ranking has risen from 34th place in 2012 to 12th place.
However, compared with developed countries in the world, China’s innovation level still needs to be further im-
proved. According to the theory of innovation economics, technological revolutions usually give birth to new produc-
tion factors. The data factor is the product of the digital technology revolution, which can create synergies with other
production factors and drive the industry to achieve disruptive innovation. In order to effectively improve the quality
of innovation and help build an innovative power, this paper collects Chinese provincial panel data from 2011 to
2020 to study the mechanism of digital economy development to improve innovation efficiency at the regional level.
Firstly, this paper uses entropy method and stochastic frontier analysis method to calculate the digital economy de-
velopment index and regional innovation efficiency of each province respectively. Secondly, a fixed-effect model is
constructed to empirically test whether digital economy development can improve regional innovation efficiency by
fixing provinces and years at the same time. In response to this conclusion, robustness tests, endogeneity tests, and
heterogeneity tests will be conducted sequentially. Once again, this article constructs a mediating effect model
based on stepwise regression methods to empirically test whether the development of digital economy can promote
China’s foreign trade, and subsequently enhance regional innovation efficiency. Finally, a moderating effect model
is established to empirically examine how the degree of market competition moderates the effect of digital economy
development on regional innovation efficiency. The research findings are as follows: The development of digital e-
conomy can significantly promote the improvement of regional innovation efficiency, with variations in the effects of
digital economy development on innovation efficiency observed across different regions. According to the results of
the grouped regression, digital economy in eastern and western China significantly enhances innovation efficiency,
however, the correlation and degree of impact are higher in the eastern region, while the central region shows no
significant effect. Foreign trade has a positive mediating effect in the relationship between digital economy develop-
ment and the enhancement of regional innovation efficiency. The results of the mediation effect test indicate that the
development of digital economy can effectively increase Chinese level of foreign trade, thereby improving regional
innovation efficiency. Market competition demonstrates a considerable moderating effect on the enhancement of re-
gional innovation efficiency through the development of digital economy. Based on the results of the regulatory effect
test, it can be observed that in regions with a lower level of market competition, the promotion of digital economy
development on innovation efficiency is greater. According to the aforementioned conclusions, the policy implica-
tions of this study are as follows ; focus on the quality of digital economy development and fully exploit the dividends
of digital innovation, strengthen the regulation of digital platforms and enhance the quality of foreign trade, imple-
ment antitrust policies and create a comprehensive market competition system.

Keywords : digital economy; regional innovation efficiency; impact mechanism; foreign trade; market competition
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