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Abstract

Under the background of the “dual carbon” goals, emission reduction R&D has become a key ap-
proach for e-commerce platforms to promote low-carbon transformation. This paper constructs a
supply chain structure consisting of a supplier, a low-carbon e-commerce platform, and a tradi-
tional e-commerce platform. Based on three technology absorption directions—vertical, horizontal,
and bidirectional—we develop a differential game model to examine how lag effects and absorptive
capacity influence low-carbon development strategies of e-commerce platforms under different
scenarios. The results show that: 1) Under vertical absorption, the low-carbon platform’s R&D ef-
forts increase with longer lag time and are positively influenced by the supplier’s absorptive capac-
ity. The traditional platform’s R&D input is regulated by the supplier’s absorptive capacity and var-
ies with the intensity of low-carbon competition. When competition is weak, the traditional plat-
form’s R&D effort is positively correlated with the supplier’s absorptive capacity, and negatively
correlated when competition is strong. 2) Under horizontal and bidirectional absorption, the low-
carbon platform’s R&D increases with lag time only when the traditional platform’s absorptive ca-
pacity remains within a certain threshold; exceeding this threshold suppresses its R&D efforts. In
general, the low-carbon platform’s R&D is negatively affected by the traditional platform’s absorp-
tive capacity. 3) In the bidirectional case, the traditional platform’s R&D effort is positively related
to the supplier’s absorptive capacity when the low-carbon competition intensity is within a specific
range, but this relationship becomes negative once the intensity exceeds the threshold. This study
aims to provide decision-making references for e-commerce platforms in formulating low-carbon
strategies and technology diffusion paths, and offers theoretical guidance for policymakers to de-
sign differentiated emission reduction incentives and build a collaborative low-carbon innovation
ecosystem.
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Figure 3. The impact of lag time on the profits of supply chain members

B 3. i IEEiE xR ik SR FE Y R

(c) MUl Hy A M2 Ll ) A2 A

i 3 WL, 1) FE=FPEIE T, ~F & A R DRI 5 R Ja I o) B0, B R R .
R—a R SRS N LA AT LA AW £, b P BIAIE 1 IRHRRCR i 5 I 18] 55 (1 B i i 2 R 2
[AfEE O RN . BARBEE A I R A AN, P & 2O HETE BN o (BB AEAE M s, B3
HORAE UGB EINATL, KL, P& Ma BFIBRBEA Ay FoUSas O3 2) AL R AR B i £
B BT . XRYIT G RRHT AR RN BARIEIN T B SRR, H— R b 1 ARRR™ i
WyioR, W e A R R AR RS S TR B G (VR o 3) M4 SIS RN — e Yu YIS, =R I AR
BHAES S TG &, BB, E9T 6 RAE IR, BX —EAENAHE TR,
FEXAE T /o X — R BRW], (R SAHRER™ dh A R i R DL T, 50T & B —TH IR ke
SEAICPRAR, BRI TR B g, LB TR TR B, TR AR

A) it i I 1) 55 WAL B AR 5% R RN S LR HEBIE 55 3 BN B L (UL 14 4)

4 WY, 1) AE=Fhia ST, W5 I TR] IE A S0 & IR A BN, X2 RS PR R E[19]
MO LA R Bl I () (O 9HEAS TSR it R A R BEAN 5 SR wT e AW B0, (RIS AR
WURF B S AR R et D M) BB B SE R R IUE W, P & 20 R HE T R RN, PO

=%
w2

v
A
v
B

WRHE RS SIHENE
WHEBER S TIBNE

IR Fd o o e

5 I 1Rl d 0o 0 A
(b) A AL ST & R AR 1L

(a) S R T & s HE A

DOI: 10.12677/ecl.2025.1461993

2324 TR 4TS


https://doi.org/10.12677/ecl.2025.1461993

Tt 4

200
150
I« 5|:.I.lm
g 150 - p,
% 2% 100 -
® 100 §
& &
E s E
0 =
1 10 1
W B 0o o o, W B Fld 0o o 0,
(c) M H T EIRE S B AL (d) AN RS A RN 1L
g g
£ =
=
S =

i )5 i Tald
(&) XAt H M RER T & FIRHHA AL

300

250 -

B
B

200 -

WHET RS TN E
2

W JE N Al d 0

(9) XLIal R £ 48 & IR

Figure 4. The impact of supply chain members’ absorptive capacity on manufacturers’ emission reduction investment
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