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Abstract

Green innovation plays a crucial role in accelerating the construction of a new development pattern
and promoting high-quality regional development. It is of great significance to clarify how digitali-
zation and greenization can achieve regional innovation and coordinated development. This paper
measures the efficiency of digital economy and green innovation based on the panel data of 275
prefecture-level and above cities in China from 2011 to 2022, using the longitudinal stretching
method and the super-efficiency SBM model. It conducts regional difference analysis and spatial
characteristic analysis, and then systematically studies the spatial spillover effect of digital econ-
omy on green innovation efficiency. The research shows that, first, the level of digital economy in
China’s urban agglomerations has shown a steady upward trend, but the problem of regional devel-
opment imbalance remains prominent. Second, the evolution of green innovation efficiency pre-
sents significant path dependence characteristics and spatial stability: efficient regions need to build
cross-regional innovation networks, strengthen technology spillovers and establish risk isolation
mechanisms; medium-efficiency regions should strengthen the construction of collaborative inno-
vation systems and enhance the ability to resist low-efficiency drag; inefficient regions urgently
need policy intervention to break the “innovation poverty trap”, improve the mechanism of factor
mobility and the early warning system. Third, digital economy breaks the time and space limitations
through technologies such as the Internet of Things, forming dual spillover effects within and out-
side the region, promoting the optimization of resource allocation. It is necessary to optimize the
green financial mechanism, environmental regulations have long provided institutional guarantees
for green innovation, but they may inhibit innovation vitality in the short term. Technological inno-
vation is the core driving force, and its transmission mechanism still needs to be optimized. The
research emphasizes that the lag effect of policy tools should be viewed dialectically. While main-
taining the rigidity of innovation management, attention should be paid to cultivating the resilience
of regional innovation ecosystems to achieve sustainable efficiency improvement, thereby contrib-
uting to the countermeasures and suggestions for promoting high-quality economic development.
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Table 1. Selection of input-output indicators for urban green innovation efficiency
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Table 2. Construction of the digital economy indicator system
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Table 4

. Digital economy development levels of the top ten urban agglomerations from 2011 to 2022
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Table 5. Autocorrelation test

5 BRXMHEE

AN F AN A ZeUFER B R by P B A R
Fy
Moran’s | Z g Moran’s | Z1{E Moran’s | Z 18

2011 0.166™" 4.272 0.037" 1.340 0.041™" 8.642
2012 0.193™" 4.937 0.049™ 1.751 0.041™" 8.732
2013 0.172™ 4.422 0.032 1.179 0.031™" 6.847
2014 0.179™" 4.603 0.027 1.037 0.034™" 7.444
2015 0.199™" 5.111 0.028 1.048 0.036™" 7.749
2016 0.148™" 3.828 0.012 0.517 0.026™" 5.792
2017 0.307™ 7.826 0.061™ 2.159 0.071™" 14.709
2018 0.307™" 7.815 0.108™ 3.741 0.070™" 14.350
2019 0.244™* 6.241 0.085™" 2.961 0.052™" 10.844
2020 0.273™ 6.983 0.105™ 3.634 0.050™" 10.587
2021 0.142™ 3.681 0.033" 1.422 0.028™" 6.226
2022 0.149™" 3.858 0.054™ 1.912 0.032™" 6.932
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Table 6. Spatial Markov transition probability matrix of green innovation efficiency in China
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I 0.6858 0.2466 0.0473 0.0203 296
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I 0.1368 0.5053 0.2737 0.0842 190
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Table 7. Spatial regression test
= 7. ZE|EYIEL

fabr (LS YIRrS AR R LGRS Hb PR S
LM no spatial la 9.202™" 7.632" 14.904™
-nosp 9 (0.0002) (0.0006) (0.0000)

LM #556
LM_no spatial error 9.248™ 0.121 10.492°"
-nosp (0.0002) (0.0728) (0.0001)
. 4.363™ 7.873™ 12.205™"
Robust LM_no spatial lag (0.0037) (0.0005) (0.0000)

Robust LM #&:36;

. 4.409™ 0.361 7.792™
Robust LM_no spatial orror (0.0036) (0.0548) (0.0005)
. 14.66™ 0.77 37.06™"
LR test spatial lag (0.0001) (0.0796) (0.0000)

LR #5

. 2.01 0.21 1.34

LR test spatial error (0.1559) (0.6435) (0.2470)
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Table 8. Regression results of the spatial Durbin model
5z 8. TEMEREEIFER

SR HE B R 22 PR B R b P 2
AR
@ 2 ©))
Dige 0.1897" 0.0803" 0.1767
g (0.0000) (0.0031) (0.0001)
Ced 0.0302 0.0462 0.0157
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Table 9. Decomposition of spatial effects
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Table 10. Robustness test
2 10. fafRHeie

o3 5 20 5 B B i B R
AR
HERN [BIBE R BRUN
Dige 0.1407" 0.2278" 0.1355™
(0.0011) (0.0000) (0.0015)
AR il il el
TE L il
R? 0.0238
0.3741"
Rho (0.0000)
N 3300

E: S AEUE PR " AT AR RAE 10%. 5% 1% 10K T R .

5. & E5EW
51. &g

i [ 1 250 17 2 €0 BB AR I AL S DL 2 AR OB I 5 R AR M, AN [ R S 0 X 5 22 S A it
SR TR IR A S B DX IO S 1 2%, SR A AR H 250N 5 3 7 XS s 8 L) L7 S 8 48 3K 7 17

DOI: 10.12677/ecl.2025.1451502 2133 N e


https://doi.org/10.12677/ecl.2025.1451502

N

i s A SRR DX R L BT BRI S L PR, SR AR SR PR N Y RE T (KK IX
B F SR “ QU NFEEE” S BOR T B RSB E S R G, RN A R 4
FINE ARG LIFS AR T P AFHREREE T, BrEoRIMaEL. B a5 o R AR AR 1R
F X BT RS 002 A A2 BB 4. — T T8 R B i SR 2 QR 2R B R sl SO RCE, 5 —
77 THT AT R PR 108 R 0l DX I BT R A o SR R R B S SRR N A AT 0 2 5 0 8 BT 20 2 1)
i A AL, B IE RS HOR E R BRI 2R SN AR, B AP AR B B A AR AL X
Bro AW FUNS 5 35 XA BUR A 2R . M@ “ B e - BB oA~ A8 2 2 6] Ve BEHE L BT Ay
{8, RS O BT R ) 23 (A B RN BRI ST 4 5 SRR A

5.2. #ill

AL RS AT, IR R OB RN &, (R BCRIIEE 5N, TG
APFTAER  EH X EAR SR FE RS, AR ERASILE, XSRS R 4. B
JRFRLSCHFaR el SURMBARBCRILE P G i, SR O H IR TF A XA XA 1E AT
DXEUHTRE ST, ARSI AR A, 7 A DR (308 A o 455 R AR 2R T . BOR BT IR SR K,
RES RPN SOV EZ, DI O e MEGE, SCRROBHT R /LR ST, 20 5T S,
HEBH R AR Je o S XIRGAE, 70 RKIFR T APHAES ORI P I 71, HESh T Rrs i e BRI
I, ISR ORI O SR

SE K

[1] ZFKT. XFHFEF AR RT ] BT BS, 2017(9): 84-92.

[21 1250k, 3kT. U5 N IR SR ARSR AT R R I TTRR[]. B PSR (3 A R ¥ R), 2022(3): 19-33.
[81 FEHRZ, BR¥r. Hr&ir. 2SIl AN 5 X BT BCR [I]. WF9T 5 KR #E, 2022, 34(6): 67-78

[4] B¥, 5K, B RFEasr. ERESSRERE——K B EIRT HIEKIER]. &5, 2020,
36(10): 65-76.

[5] Teece, D.J. (2018) Profiting from Innovation in the Digital Economy: Enabling Technologies, Standards, and Licensing
Models in the Wireless World. Research Policy, 47, 1367-1387. https://doi.org/10.1016/j.respol.2017.01.015

[6] #h3%, FRAS, RIREE. BTATE. QUMM S AT ERRE /1[J]. BT E, 2021, 42(4): 35-45.

[71 BRots, whf, U, MW TEaF KR, BEamn BRI L S5FI AR50 & E &5
2022(8): 118-136.

[8] Wi, FEA, 5k FEJUKLGA SH XA SER S0 X ik 2 75 2 AR SUFIEN]. S5k, 2022,
38(21): 66-71.

DOI: 10.12677/ecl.2025.1451502 2134 N e


https://doi.org/10.12677/ecl.2025.1451502
https://doi.org/10.1016/j.respol.2017.01.015

	数字经济与绿色创新效率
	——基于空间Markov链与空间效应分析
	摘  要
	关键词
	Digital Economy and Green Innovation Efficiency
	—Based on Spatial Markov Chain and Spatial Effect Analysis
	Abstract
	Keywords
	1. 引言
	2. 理论分析
	3. 指标测度与模型设计
	3.1. 变量定义
	3.1.1. 被解释变量：绿色创新效率
	3.1.2. 解释变量：数字经济
	3.1.3. 控制变量

	3.2. 模型建立
	3.3. 样本选择与数据来源

	4. 实证分析
	4.1. 数字经济发展水平的差异性分析
	4.2. 绿色创新效率的自相关性检验
	4.3. 绿色创新效率的空间动态演进
	4.4. 空间计量模型的设定
	4.5. 空间效应分析
	4.5. 空间效应分解
	4.6. 稳健性分析

	5. 结论与建议
	5.1. 结论
	5.2. 建议

	参考文献

