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Abstract

Against the backdrop of the rapid development of the digital economy, e-commerce has become a
core platform for enterprise operations and market competition. The network technology environ-
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ment that supports e-commerce profoundly influences corporate governance and responsibility
fulfillment. Taking the e-commerce network technology environment as the research entry point,
this study investigates its impact on corporate ESG performance, the underlying mechanisms, and
potential nonlinear characteristics. Using panel data of Chinese listed manufacturing firms from
2012 to 2022, this paper employs the Double Machine Learning (DML) method for empirical analy-
sis. The results show that improvements in the e-commerce network technology environment sig-
nificantly enhance corporate ESG performance, with stronger effects observed in the social and gov-
ernance dimensions. This impact is realized through three main channels: collaborative green in-
novation, enhanced information transparency and online trust, and intensified competition in
online marketing. Furthermore, the relationship between the e-commerce network technology en-
vironment and environmental performance exhibits a single-threshold effect, characterized by di-
minishing marginal returns. By incorporating the e-commerce operating environment into the an-
alytical framework of corporate responsibility governance, this study provides empirical evidence
and practical insights for promoting sustainable development and improving ESG performance in
the digital economy era.
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Table 1. Indicators of the e-commerce network technology environment index
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Table 2. Descriptive Statistics

2. kMgt

AR A B A R TR A5 L Bl bilEE BME BKE

iR R M ESGS  ESG HE3F ESG $£43/100 0.7295 0.0513  0.4892  0.9093
BLfiRE RTRBMMSES o MO SRR JE PS50 0.1808 03849 0 1

A RIS

Al A Size SRR TP I AR5 22268 1.142  19.5409 26.9255

st BEE AU Lev ER BB R BT 0.3973  0.1802 0.0071  0.9901

£33 HHLME  Board B SRR 2.1285 0.1866 1.3863 2.8904

pivAE o AR Indep MoarERNEEF S AN 0.3741  0.0558 0.1667 0.6667

'https://www.ndre.gov.cn/fzggw/igsi/gjss/sidt/202111/t20211129 1305567.html

*https://www.stats.gov.cn/sj/ndsj/
Shttps://www.cnnic.cn/n4/2025/0117/¢88-11229.html
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AR ListAge In(H4%E - ETHEM+H) 22426  0.6396 0.6931 3.434
BRI 4 Balance R RIBAFSBELBIE = KIARE 3000 00868 0.0033 1

% Lt

U T T i L BM WK A E /T 3 0.5932  0.2325 0.0664 1.382

G RIEWHE IC AR S B Ae A E AR 4L 41026 23043 0.0002 7.9187

ML A% & EgiaRellpen EnvInvPat In(ZEEEFHFER +1) 0.2594 0.6816 0 6.3279
1Th e G RS HHI 1 — RIS IE IR AT 2 F8 5L 0.8241  0.1350 0 1

4. SCIEZEER
4.1. EAERYILER

RS W E ML A% 2% 3 (Double Machine Learning, DML)J5 ¥4 B F 75 45 W 48 5 R 35% 5 4\l ESG 4
R AR R AT SSUEAT S . FEBRUG T AR R, R AR 1:4 L4745, FER F BE LR AR
EX R RSB EEFATIVE,  DARE Sl TH 45 S R R 2% At v 4 42 i A SR R 3R

MIHSE RN 3 BoR, BT 55 M HORI LR HON Mk ESG Sk B B (W ki, KU R 4T
(X 28 45 AR S5 AR R A AR i Al ESG SR HE T - B H 1 7 45 0 4% JL Al 1 i FDS B R AR AP (3 &1
ANV AEAS BRI YRGB MAE S 7 AR AW R, A BT B AR THE . Tt
FECL R ARG T SR &R M. #— D1, BRI A HI ARSI ZIRIE, 20 R A& 1 [H])H
REIRORFF R NIE, Ui B B 77 25 I 28 BOR IR Ak ESG Sk i 2k FH B A B ke g i, A
MSAIE 1 BB H.

Table 3. Results of main effect regression

F 3. EPNEALER

B WRSULE) HEEES)  HESG) ESG (1) ESG (2)
B AR
—Briz A & Yes Yes Yes Yes Yes
ZHrimh AR E No Yes Yes No Yes
S ) 2] 5 R Yes Yes Yes Yes Yes
MO ENE R A Yes Yes Yes Yes Yes
FEAE 5492 5492 5492 5492 5492

e U0 TUERIRTE 10%. 5% 1% ERE, 155N i@ bRER . BLR&RIF .

NBE— LGN BSG B YL, A7 M IMBESTH(E) 2 EGU(S) MG ELERUG) I I
R A REAT MR T A5 RRW], TR 55 28 BRI Al A 2 SR BEEURCR AT 35 1 IE 1)
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4.2. BIEBRSHT

B} B P 45 X 4 5 R PR BSOS G s AR R S, AR SR 1A [ VA A R A 56 L AR 4 AR A
DLHL 7 45 M 4 HAR IR B HR B0 T TR 5, M AP bR IR A Y, Jdid Bootstrap 77745 5 SR 300
UG TR S F Seit & .

IR A IS 45 IR a2 4 WoR, BT THEREAL) F Geit &8 80.57, P {EN 0.000, £ 1%7KF FEE: XU
H, SE AR ARE S B EER, R A AR TR TR DRSS R SR, TR
5 M2 BOR NS FR AU T 0.4101 B, HO AP PR 5 58 B A 1535 B AR {2 2 F s 4R 40k 0.4101 B,
CHERIMAICR, R TR 55 P 4 AR R BT SR 5 A7 AE AL R R B AR AE TR
MEEMACPIE R — BN B, M EREBEARN A TR, AR SR SEHAA EF, HlgS T H
X IR EE SR AR A

Table 4. Regression results of threshold effect
4. MHEHREEFER

I A8 i
F P I THEAE
1% 5% 10%
BT 80.57 0 38.315 43.949 57.304 0.4101
X [IHE 37.79 0.15 96.639 161.587 224.19

=M 18.93 0.56 87.61

43. BEMREE

DNERAEFEAE RN 25 SR TS, AR SCOREAAL B, BEARE . FEIEFE AN T R fd v fa g,
e 5 5345 6 o, WEUE e BAT BOREA

FEAR R AEAL T X EEARE AT 1%, 5% % RACT S B, R R REOT IR S
WEVER KA SERIEAR,  HERR R R E T

DIRAEA G B S BR ELEE THREACJG [0V, A0 G5B PR A7 — 20, Ui B XSS AE AR 0T 45 SR A2 S5 25 5

Table 5. Regression results of robustness test (1)

= 5. FREMRIEAER)

. (1) VEESLIRREAR (2) At )
i sirprasit TSR e s HER AT BRI R

LTRSS MR 0.006™ 0.001" 0.005™ 0.005™ 0.005™  0.005™"  0.005™"
FRIE(INF) (0.001) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001)

DD Yes Yes

DID Yes Yes

— WA Yes Yes Yes Yes Yes Yes Yes

Iy Yes Yes Yes Yes Yes Yes Yes
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ENE bR Yes Yes Yes Yes Yes Yes Yes
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R B B . RERE AR Ay LU BRI A 1:20 107, A BENLARAREVE B ok BE SR TS0 M2 4%
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Table 6. Results of robustness test regression (2).
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1) (@)
A T RERE A 7 I L A BRI & S
Kfolds =3 Kfolds =8 Lassocv Gradboost Nnet
P RESRIEOE o0 @oon  Goon o (o
— WA Yes Yes Yes Yes Yes
ZHrE A Yes Yes Yes Yes Yes
IR ] ] 5 R4 Yes Yes Yes Yes Yes
AR 52 RO Yes Yes Yes Yes Yes
FEAE 5492 5492 5492 5492 5492
4.4. HLEIEIE
Table 7. Results of mechanism test regression analysis
= 7. HFIEIEEYIEER
A ORI Al N S BB Ik FES Ry
INF 0.063"* 0.001"* 0.040™"
(0.024) (0.000) (0.018)
— B AR Yes Yes Yes
ZHrimhl AR e Yes Yes Yes
I [ [ S 2R Yes Yes Yes
ANARIE 52 RS Yes Yes Yes
FEA R 5492 5492 5492

AR LASSO [IHTRE R A2 &, s Cels i E . 5 S0EH 54 LEIE. MBS EHTES
ZRHLBI BB, S5 04 6 For, = KHUHIASE PR 1%40F Ll fads, ik H2. H3. H4 413
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5.2.2. BSRE®A

RN A SO B, e LR B IEE S BSG i —hrdE, STt iTIZE NI, @ pIiE S
BRI, 51 AL S ESG PRI JE; B EORTTRAN, e b e T, ik &3
MRIME BTN, $RTH BRI IR

6. &it

AT 2012~2022 FlE EHTA R EAE, 8 HWENESF I 074, R N2 ORI 5
FeF L ESG ik, JoUA S 5IRE4E R E NRE: SO HE. SREHEL LEE. MEEH%
G = KRB N BT IRSRUA/E S — T IRE, $8EURT 0.4101 B IEFfEdE, B s 8 i, A
BRI AR HERRAE . R AR T E 8, WA ESG AN B 5 L H L. R T
5 ESG A& STk, N7 SRR BRI M A, BB 5 ESG il R] S i K
IFBUES BRI S . RRFY REAR A EVEE, HREXEREE, M50, iz
7= 541k ESG #2715 .
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