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Abstract

How to leverage digital economy empowerment tools to achieve a win-win situation for all parties
is key to promoting green urban development in China in the new development stage. This paper
constructs an urban green development evaluation index system based on the composite ecosystem
theory, and measures the green development level of 266 cities in China from 2010 to 2022 using a
combination of vertical and horizontal gap pulling and utility functions, and analyzes the spatial
impact of the digital economy on urban green development. The study finds that: firstly, both siphon-
ing and spillover effects coexist in the spatial impact of the digital economy on urban green devel-
opment, with cities of different competitive advantages showing distinct heterogeneity. Secondly,
the gap in urban green development is narrowing, and spatial interactions in urban green develop-
ment can increase the green development speed of both parties through spillover effects, while si-
phoning effects slow down the narrowing of the green development gap. Furthermore, using the
Broadband China policy to construct a quasi-natural experiment, the net spatial impact of the digital
economy is isolated. Based on the spatial PSM difference-in-differences model, it is found that policy
learning behavior in neighboring cities in terms of the digital economy weakens the direct effect of
the digital economy due to siphoning, but the spillover effect enhances the indirect effect, ultimately
strengthening the overall efficiency of the digital economy on urban green development, achieving
a win-win situation. These conclusions are of great significance for further optimizing urban devel-
opment policies and narrowing the gap between cities.
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Table 1. Urban green development level evaluation index system
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Table 2. Digital economy development level indicator system

® 2. BFEFRRKFIERER

— R bR & = /€= JE 1
|4 &2 oy B AR 5 +
gl [EPNERCIEN £ FNGEIAE -/ +
Horfin Bt
[EPNG R 2N T A i +
Bl il F R TSR S AN AL A KL +
g
B et PNSENERESS- +

433 BHITE
SRR K [29] (FA)FITT 32T EREE[30] (Ma) e HeH, il J /KR AR AR BRa LA A B 25 T 55k
SR XA 7 S IR) EEAE AE s T 7058 IR S T SR FH SRR B A Dol N B B5 DL s L N B

4.4. BHEFKIR

AICUL 2010~2022 4FEA T AR AR FUREA, T G EHE R BT (R ERT St %) |
[ ZEIRBUR . T BORF AR T AR« Fp B S e e S 4 AU LA, SRR IR S i it
WML FEAANEIATANS o WFSRRALZ I REAT 1 50RR, AR T 266 /> HBZR T 1) 148 Tl B4 -

5. SLEERS I
5.1. ZEMLER I
ARCAE PR 2R RE B R 2 R AERE, 72 3 R LM, LR L& Wald FIR#R7E 10680 2.3 K PR 4

DOI: 10.12677/ecl.2025.141438 3529 BT 5510


https://doi.org/10.12677/ecl.2025.141438

JEABRE, DR s ()AL TR AS Y (SDM) . Hausman 656 25 SR AE 1% 2 25 PE/KT B4 J5Rs,  HLn e [
S SRR TR O[] R A PR AR A ] R M AR

Table 3. Spatial model specification and related diagnostic tests
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Both/Ind 144.94 1 0.0000
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Time/Both 207.14 1 0.0000
Time/Ind 204.86 1 0.0000
LR-SDM/SEM 34.12 1 0.0000
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Wald-SDM/SEM 8.97 1 0.0027
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Table 4. Spatial Durbin model regression results and robustness analysis
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Direct
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0.3348™ 0.2875™ 0.2907™ 0.0398™"
Total
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Control NO YES YES YES
E YES YES YES YES
N 3458 3458 3458 3458
R? 0.6116 0.6490 0.5680 0.6146
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Table 5. Relative competitive advantage: Horizontal homogeneity competition
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—0.0045 0.0227™ 0.0104™" 0.0019
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0.1463™ —0.0338" —0.0148 0.0734™
W*Digital
(7.653) (—1.948) (-0.689) (3.499)
—-1.3137" 0.8203™" 0.5252™ 0.4791™
P
(—6.081) (18.547) (5.415) (5.503)
75 i) A YES YES YES YES
li] 5 4R YES YES YES YES
N 455 3003 1378 2080
R? 0.157 0.090 0.105 0.181
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Table 6. Heterogeneity analysis: Vertical differentiation competition (Without considering spatial influence)
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N 455 3003 1378 2080
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Table 7. Heterogeneity analysis: Vertical differentiation competition (Considering spatial influence)
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Mean_w 24.3362 22.1582 21.8059 22.8396
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[i5] 5 YES YES YES YES
N 390 2679 1184 1885
Mean_R? 0.7275 0.7453 0.7238 0.7551
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Table 8. Convergence analysis of urban green development levels
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d_InGreen d_InGreen d_InGreen d_InGreen
-0.6052""" -0.6433"" -0.3787"" -0.3794"™"
InGreen
(—36.773) (—37.908) (—27.002) (—26.909)
0.5170™" 0.5062"""
WInGreen
(4.170) (3.997)
- - —0.0773 —0.0829
P
- - (—0.566) (-0.605)
Rate 0.0715 0.0793 0.0366 0.0367
LR SDM/SEM - - 20.80"" 22.88™"
LR SDM/SAR - - 17.35" 19.41™
Wald SDM/SEM - - 20.81"" 19.41™
Wald SDM/SAR - - 17.39™ 15.97"
Control NO YES NO YES
E YES YES YES YES
N 3192 3192 3192 3192
R? 0.316 0.331 0.176 0.167
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