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Abstract

Green innovation plays a crucial role in promoting high-quality regional development. The en-
hancement of green innovation efficiency by the digital economy is of great significance for imple-
menting the innovation-driven development strategy and improving the green development level
of cities. Based on the panel data of 275 prefecture-level and above cities in China from 2011 to
2022, this paper measures the green innovation efficiency and the digital economy using the super-
efficiency SBM model and the longitudinal stretching method, and then systematically studies the
impact mechanism of the digital economy on the green innovation efficiency, and explores the me-
diating role of factor allocation and industrial structure, as well as the moderating role of market
level and government governance. The research results are as follows: 1) The digital economy has
a significant promoting effect on the improvement of green innovation efficiency, presenting a dif-
ferentiated driving pattern. This conclusion remains stable after a series of robustness tests. 2)
Mechanism analysis shows that the digital economy significantly promotes the improvement of
green innovation efficiency by improving labor price distortion, but the inertia of industrial struc-
ture and capital price distortion have an inhibitory effect; marketization level constitutes a positive
moderating variable, and excessive administrative intervention leads to efficiency loss. 3) Hetero-
geneity analysis shows that the three-dimensional heterogeneity test of digital economy level, re-
source endowment, and city grade reveals that the digital economy has a cross-domain efficiency
convergence effect. Based on the empirical research results, the paper puts forward countermeas-
ures and suggestions for promoting digitalization and greenization to contribute to high-quality
economic development.
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Figure 1. Path mechanism diagram
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Table 1. Selection of input-output indicators for urban green innovation efficiency evaluation
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Table 2. Construction of the digital economy indicator system
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Table 4. Benchmark regression results of the impact of digital economy on urban green innovation efficiency

F 4 BFEFEWEHREMAENEELDALER

A BR(L) i (2) 17 (3) 17 (4) T (5)
Dige 0.2180™* 0.2052*** 0.1569™* 0.1480™* 0.1326™
g (0.0120) (0.0129) (0.0155) (0.0217) (0.0879)

CED 0.1088™ 0.0474 0.0377 -0.1042"**
(0.0034) (0.0370) (0.0370) (0.0048)

FD 0.0016 0.0026 0.0024 -0.0057"**
(0.0016) (0.0016) (0.0016) (0.0011)

ST 0.0000™* 0.0000™* 0.0000™**
(0.000) (0.000) (0.000)

HC 0.0000™* 0.0000™* -0.0000™**
(0.000) (0.000) (0.000)

ER 0.0005™* 0.0006™**
(0.0001) (0.0001)

GE 0.0904 -0.0550
(0.0756) (0.0748)

cons 0.6744™ 0.0287 0.3591 0.3511 1.4061*"
- (0.0044) (0.2036) (0.2171) (0.2175) (0.0530)
Hb X [3] 5 RN YES YES YES YES YES
P 60 3] 52 2501 NO NO NO NO YES
R2 0.017 0.021 0.031 0.035 0.547
F 328.3012 113.4346 75.1727 55.9675 108.5015
N 3300 3300 3300 3300 3300
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Table 5. Analysis of mediating effect results
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g (0.0095) (0.0269) (0.0105) (0.0226) (0.0152) (0.0220)
cons 1.1275™ 0.3996 0.2081" 0.1786 1.4375™ ~0.0362
- (0.1332) (0.1635) (0.1239) (0.2538) (0.1792) (0.2566)
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i ~0.085™ ~0.030"" ~0.019"
Sobel £ (0.0000) (0.0000) (0.0000)
. ~0.0852"" ~0.3034" ~0.0185™
Bootstrap 4 (0.0000) (0.0000) (0.0000)
R2 0.8542 0.717 0.7543 0.716 0.4891 0.716
F 57.17 24.6423 29.96 24.5442 9.23 24.5625
N 3300 3300 3300 3300 3300 3300
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Table 6. Analysis of marketization level and government governance regulation effect
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BR(L) BEH(2)
Dice 0.1919" -1.3832™
9 (0.075) (0.000)
0.1063™
Gov (0.036)
—0.0451™
Mar (0.000)
_ , -0.1015"
interactionl (0088)
_ _ 0.1182™
interaction2 (0.000)
cons 0.3098 0.8629™
_ (0.135) (0.000)
kL et il
52 il i
R2 0.221 0.245
F 40.6819 46.6534
N 3300 3300
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Table 7. Robustness test
F= 7. REMKRE

(1) HA(2) Y (3)
Dige 0.2278" 0.2419" 3.6274°
(0.0987) (0.1024) (1.6295)
cons 1.4193™ 13231 35211
- (0.0560) (0.0638) (1.2850)
A Fsihil Fhi Fhi
I 5 202 fasihil Fhi Fhi
R? 0.555 0.531
F 95.8355 74.4140
N 3025 2928 2592

e TS NBUE IR ZE, . TR BIRIRTE 10%. 5%F1 1% 1K T R B
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SESR G LRE e s ARRIERINHRKIT RIET AN, RS T BRI 5, SE
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Table 8. Heterogeneity analysis
= 8. RS

- B &b K YR B S SR e
N KT HERIKE BEUR A4 1T A B UR AL T PNt /N T
Dige 0.1541™ 0.2813"™ 0.1241" 0.1450" 0.2865™" 0.1341"
(0.0468) (0.0372) (0.0375) (0.0287) (0.0381) (0.0313)
cons 1.1240™ 0.1241 0.8246™ ~0.0440 1.2632" 0.1063
- (0.3439) (0.4277) (0.2874) (0.3265) (0.3801) (0.2698)
AR el il el el el ezl
5E R el £l £l il il el
R? 0.032 0.201 0.102 0.145 0.256 0.053
F 5.7714 443716 175709 40.2012 49.3522 13.8398
N 1512 1513 1308 1992 1212 2088

e TS NBUE IR ZE, . TR BIRIRTE 10%. 5%F1 1% 1K T R B2
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