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Abstract

In the context of the in-depth advancement of the Dual Carbon Targets and the deep integration of
the digital economy and the real economyj, cities, as the core arena for green and low-carbon devel-
opment, addressing the dilemma between economic growth and ecological protection has become
a core topic in the current academic and policy fields. As the most inclusive core sector of the digital
economy, no consistent academic consensus has been reached on the impact effect and action logic
of e-commerce on urban eco-efficiency, and the systematic analysis of relevant causal identification,
transmission mechanism and heterogeneous characteristics remains to be deepened. Based on the
panel data of China’s prefecture-level cities from 2014 to 2023, this paper constructs a two-way
fixed effects model and a mediation effect model to empirically examine the impact effect, transmis-
sion mechanism and heterogeneous characteristics of e-commerce development on urban eco-effi-
ciency. The study finds that the level of e-commerce development has a significant positive driving
effect on urban eco-efficiency, and this conclusion still holds after multiple robustness tests; green
technology innovation plays a partial mediating role in the relationship between the two, and is the
core transmission path for e-commerce development to empower the improvement of urban eco-
efficiency; this effect has significant urban heterogeneity, and is only significant in cities with high
ecological environment quality and high social consumption level. This study enriches the research
findings in the related fields of digital economy and eco-efficiency, and provides empirical evidence
and decision-making reference for the digital economy to empower the high-quality green develop-
ment of cities under the Dual Carbon Targets.
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Figure 1. Mechanism pathway of e-commerce development level empowering
urban eco-efficiency
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Table 1. Urban eco-efficiency indicator framework
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Table 2. Indicator framework for e-commerce development level
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Table 3. Descriptive statistics

3. ikt gt

A5 A2 AT URIIEe A Frife 2 B/MA =N
WA SRR UEE 300 0.424 0.236 0.000 1.263
LR K K EDI 300 7.426 2.724 0.183 16.654
SEEFARAH GTI 300 8.142 10.410 0.006 56.195

Tk Ak F PSL 300 0.302 0.085 0.072 0.498

RETR 45 ES 300 0.033 0.023 0.001 0.094

FE2TH BRKP SCL 300 0.386 0.072 0.182 0.538

'https://www.stats.gov.cn/sj/ndsj/
*https://www.tongjinianjian.com/china-city-statistical-yearbook.html
3https://www.tongjinianjian.com/china-urban-construction-statistical-yearbook.html
*https://www.tongjinianjian.com/china-environment-statistical-yearbook.html
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Table 4. Baseline regression results
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R? 0.434 0.474

4.2. RERMRIE

n s, ACRAGEREAF. fF G — WM R a =550 AR A 56 .

Gi )R AREE . KPR A G FE AT XU 5%45 R AL DLHERR Bl o (B T4, 45 R 7R EDI 1R 5% 11 /KF
FRERIE, HEUERNE/EH T —.

i a— 8. KA O AR & EDI WG — HAALEE,  DASRMRIEAE R Sl R R N AR I . 45 SRR B EDI
51E 5% /KT B NIE, B0 IRERE .

Bz OB R 00K R R R — S s I AE 5 K- (OSTL). M ZE 5 /K- V48
B(OMTL)EF B, —3F REHITE 1% 5%/KTFRENIE, MAETENLEEIGIE T 45 mfafdt:. L
SRR, ASCHEAERAG R BA RGO EEME, FT 0855 KX I A2 S R0R 14 1E [ 3K Bh RN A
THERYAT
4.3. HHIR TS

AR FZ T BT 50 2% B B R BB (GTITE B 77 25 R R s M3 s AR 28 R A () AL, 458

DOI: 10.12677/ecl.2026.157832 896 N e


https://doi.org/10.12677/ecl.2026.157832

Z5

W 6 Fim. FI(D)REEAERIE, PR EAKFEDDMIR T4 SRR (UEE) K R E 1%%1H /K RE R
1E, BGUET BN FIAEE . SR EIR, EDI X GTI EIHRECAE 1%KFBERNIE, KHBE TR
5% R T AR T S F AR BN K . ZI3) R 4N EDI 5 GTI, 3% R2EIITE 1%/K 53 NIE,

VISR G E EDI 33 UEE $E7H R b A% 788 th R, IRIEMR U 2.

Table 5. Robustness test
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UEE
iR AL (1) 2 ©) 4)
4 R Ab B i J — 1A 2 B & B R A R
EDI 0.088" 0.111*
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(3.36)
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(2.60)
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Controls Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
N 300 300 300 300
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Table 6. Mechanism effect test
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(—0.38) (-0.21) (-0.34)
Controls Yes Yes Yes
Province FE Yes Yes Yes
Year FE Yes Yes Yes
N 300 300 300
R? 0.474 0.451 0.496
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Controls Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
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