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Abstract

This paper takes green supply chain finance as the core perspective, integrates evolutionary game
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theory and institutional analysis framework, constructs a three-dimensional driving model of “fi-
nancial incentive-technology penetration-institutional coordination,” and systematically explains
the internal mechanism of low-carbon transformation of e-commerce enterprises. Based on the ver-
tical case comparison and quantitative analysis of Jingdong, Alibaba, Pinduoduo and Vipshop, it is
found that: 1) Green supply chain finance reduces the threshold of transition capital through eco-
nomic incentive (preferential interest rate of green credit), technology penetration (blockchain car-
bon traceability) solves information asymmetry, system coordination (ESG rating) builds an incen-
tive and constraint closed loop, and the three jointly break through the “finance-governance” dual
carbon lock; 2) There is a significant threshold effect of low-carbon transformation, when the syn-
ergistic driving factor (y0) exceeds the critical value (134.4 for JD.com, 144.0 for Alibaba and 12.0
for Pinduoduo), the average annual decrease of carbon emission intensity increases by 67%~132%;
3) The synergy between finance and technology shows the characteristics of increasing returns to
scale. 4) Institutional design forms path dependence through rule inertia and network effects. This
study provides an analytical framework with both theoretical depth and practical value for the low-
carbon transformation of the e-commerce industry, and suggests hierarchical regulation at the pol-
icy level (mandatory carbon disclosure for head platforms, “regulatory sandbox” for small and me-
dium-sized platforms), and strengthening technical standard output and supply chain coordination
at the enterprise level.
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Figure 1. E-commerce green supply chain financial integration model based on IAD framework

Bl 1. £T IAD fERH R R HNEEMEBEAERE

DOI: 10.12677/ecl.2025.1451527 2318 TR 4TS


https://doi.org/10.12677/ecl.2025.1451527

XL

Chen et al. (2024)I\ &% A5 DE 0] FRAG b /)y B RS R B BOAR AL 2.3 AN E A0 Ri[6]: TR/ 228 YO B Z 4
ARIRFE AL T ] G S BRHIRRTC (P 2 2 50 “BhR 1T R B35 FRARROBRRE) [7]. BUA RIS BE K
R —E R T B ROV, 2] RS 0 TR, IO A SRR T B S A (] . AR SCEE G
Elinor Ostrom Kl 2T 5 K JEAESL(TAD), W% T 5 2 RIS MA@ E 1),

wE 1 FR, 22952 PR B bR S AR B R R A T AT R R, S AR B 2 T B il
FOR B =2 BRI RIME A o 8 Sk 3R &2 R TR] FRDBL AL 520 O 2R o

3. STHTHESR
3.1. SRUMRIERE

SR PE N BE B R A O AE THROURSHER BT &30 RF, DARRIRAARBRFE R A BT T I, 5 Bl p il
RG2S if e AR EUN B 58 S8 40 R PR 1 bR Bt e eAs, (A 2 B e R TR BOR
[8]c ASSCHEHXER b BT of HORACR R & 2 20 e b, BAoe SOREARRIEI L 1, TR

3.2. RREBEHEE

BRBE A R R Y SR UK Eh 2 —, BRI BT BORIRRE M N B, LSRR AR H
bro BEIRAEAEARAR AL R AR EEAE R, Lot B R J T X BB SR 1 B P R], ST
b BRSO R T, SR BB I L . AR5 BB WA B 5 SO, (8 SRk m] st
IRECA L B HE BRI, e w2 (5 DT S B ™ i AEOREHE P [ 9]0 AR ST HUBRIE ) % A Bk AR AL R 1
BIHARBIE

3.3. FIEthEI4EE

A B [ o s o € 3 5 e < A 880 St PR B 2% 1, e R 5 6 T8 ) 4 K SO0 2 ) e 22 38
LA R . FERMZ T, UL ESG W R e MV A Se ST (o T AL I e 2 8L a5 B B
PRI 7 7 R, R B RO SR B RA . (5 PP BASRE, TR “IRHERIIEE " BT a4k il
BU; FEIG BT, AT SR O A AL, B BUN RS SR U SR HE BT S M 2% ——
I 2 R P TR RRHE F A DAl TR SRR RSy, BB “axta it gkit-f)” @ g K il
SSRGS, HES PN EE K L MBI R B Eh AR [10]. XA “HIMZES] + RIZEIIR " HH
PR, AR T A G ORIA B P R ST R RO MRS, SR 22 G AT SO A BRI E 1, RS
PRBE R a5 ML A E (0 SR o S R B A | A5 PP A, (2 A R N ok 3 AR AR ARSI MSCT
(K] BSG PFR IR AL 1 5 (il B 7)o

Table 1. Definition and sources of indicators
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Figure 2. Line chart of annual carbon emissions and related indicators of the four enterprises
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Figure 3. Identification of the inflection point of the threshold effect of four e-commerce enterprises
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