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The synergistic advancement of the digital economy and the goals of “carbon peaking and carbon
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neutrality” makes the question of whether digital transformation can drive enterprise green tech-
nology innovation a core issue that urgently needs to be tested. This paper integrates resource-
based theory and knowledge-based theory to construct a dual-mediation model of green knowledge
absorption capacity and innovation resource allocation efficiency, and introduces environmental
regulation as a moderating variable. An empirical test is conducted using A-share listed companies
from 2011 to 2024 as a sample. The study finds that: digital transformation significantly promotes
enterprise green technology innovation, and this conclusion remains valid after endogeneity and
robustness tests; green knowledge absorption capacity and innovation resource allocation effi-
ciency play mediating roles, constituting a parallel transmission path of knowledge accumulation
and resource optimization; environmental regulation positively moderates the relationship be-
tween digital transformation and green technology innovation, providing new evidence for Porter’s
hypothesis in a digital context; the driving effect exhibits industry and regional heterogeneity, with
more prominent effects in high-pollution industries and western regions. This paper reveals the
dual intrinsic mechanism by which digital transformation empowers green technology innovation,
providing empirical evidence for enterprises to promote coordinated digital and green transfor-
mation and for governments to optimize policy layout.
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RS FE -5 B8 BEIRE B AR W th A O, RSP EIE AR R,  RGEERI B R AR
AT b SR B BAR QIR N AENLH S A RGL T AR SRR BUE =5 55—, #8m “HIRAL”
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QBT AT R IE R AER, OB B R MRS SRS 5 =, AT DX 57 o K
2, R 22 SEABOREA E 3R (P S AR -

2. XHGE SRR EAL
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MHIRFLSN 5 Tt e AR, B B P RBRR Z RN E G DhRe. BTG ae
oS TRAH AN IR EE 22, 3RTFFIIRRFL ORI EEER . s T EERIREH R A RIE B0 22] [
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HI: B RO ik M 2r B BOR BT B B35 I B RN

3.2. FEARRBEEHNIFNER

FR SRR A, KRR Al f HL SR A A% O B R, A SE e IR AR T A . AL
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IRBN G AT EE R . Chen 55[31 @ SHIEAT I HE— P I0IE, WRUKRE X8 &30 . OB
MR4 RSk QB BA B3 B IKENER . T RiRiB4E, R~ ER&:

H2: SRR RE D TERCE AR 5 B AR G 2 [ R AR

3.3. QSRR EREM P MMER

BT RPIEA L, SROBOREEF RN — DU BN KA S S 30, B AR ALk BRI Y
AHACE . SR, SZIRT BRI GRE 515 SRR, ARG N AR EE DL SE I SR R L B . 2L
FACE Y T AR AL ER AR S A SV, ST 7RI E AR

MA BB E bR, BT R AT AL 55 R B &2, fRidt(E B WIR S FRAES
FRTIE] RS BFEARR B TR[32145 th, B e R IR HEh A ZH 2R G54 T R ELAL 2 R0 T A SR e
B, G RARTHEHRCR, WKW AR IEBhBE . WRESE[33]HE— DR, BUr e BoR 5 4 B R R i il &
525 P8 1) RE MG Rl SRk (L BT F AR R R A), IR 1 7™ i AR 2 21 T 3 RO 4 o

LA, e R ) R U B A B AR Ak L BOR BT BRI LD R A% o B A o 5K D5 [341ESE, B3 i AUIC B AE
ERGOEIHTT GHE, SHERHIE B FIREE . VFDURRRIE K [35I0F AR, Bt R & Re g
DUHBLUR S5 v M L AR S PR ARt QT T PEAIE OO U AR B, DRt QBT R SR BN SR PR e

DOI: 10.12677/sd.2026.169321 124 CIESES 93


https://doi.org/10.12677/sd.2026.169321

=

&z

#

AR IRUERZ, FRIRCRE /15 BHRRC B AR 2 (MR TS, TR AT SRk iR Rl RE
JE R A A RENS TEAER IR R LR L 2, T 51 AT A B A v (R AT AR o, SR THBC ELRCR s
RIS, GG B AR ) G REE RO 2 TUAR B, AR 3 5 WAL S SR L E ORb . B AT REIE
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3.4. REMBIEFTER

PG RN B 2 A i BERRAS . S G3FT o DRR B U M WA IIZh S L AR Y, 3E R
L R BE VT e Sk it A, K BIHc et REWE A s M IR S LS H[36] -
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BUHT BHURAC B AR (RDEfD) . K H 0 GL4% 73 T (DEA) JE I S A I R A B A = 38 . DARIER %
BN GHERN AN R, DgEER RN AR, KM DEA-CCR 3 RN,
fEAEIL 1 RYIRCR M.

U, IR AR B AR E R, BERARSNEAAEARRER. iTEE TR
NBRFZE N G b, 20 m R ) 5 AL R SRR B2 )5 SR AT DEA JES SOy A 5T, 22 im 1
SEBN T RIBCR AR R . IR FUEW, AMAEERES.

4.2.4. BYEE: FFAHI(ER)

S U ZE T VS (43 | AL AA S5 (44 HITN T35, JEBCRAL Tl (8 Tl K HFSCR . LR
SR AR = 2RI R AR bR, e MU AR AL ACBE,  FRIE FYREVEIRBUINEL, 15 23h X A8
e e R

425, BHTE

HERUA R P A Bt Al HUMI(Size, BT EARRTRD 7P R (Lev, BABUR TR, BN
KR (Growth, AAEE WY FAEEL — 1), AR BOTER(Age, SEEG — BOTER +1 HEAR D).
PERLPER(SOE, HEAG#EHN 1), EFEH M (Mshare, &3 ERBHU MR FHLSMIE(Board, #H
SNBUE AR BB (Topl, 55— RIARFRIZEL ), ¥ 72 R 56 (ATO, BN T4 B 0 7)
LT (Loss, VRN 05 1), AAsiE ULATE 1

Table 1. Variable definition table
F=1. TEENR

AR R AR 4R B3 Vi) A il £ 5 B
Wefw e A = SRR B GTI LR EHE RN 1 EBCE AX L
frR A & oL DIG B A SR AN 1 HLE SR% 4
- LRSI RE Absorb WERANGRE SR N 5 o L AR e 3
BIHT BHIRAC B 0K RDEff DEA-CCR BRI S0 K 4 B AR e
AR R ER LRSI RS 3 PR E S =
Efoa| At Size AR B 1 SRR L
AR Lev B BB
BN K Growth AREEFWY FEEW -1
AT LA R Age MR — AW BCSLES + 1 B AN
. 7R SOE EAERA 1, TN o
P AR
BRI Mshare (ERLNES R E (BN & |
R Board E & ISP AP
AR Topl ESPN & RET = ql]
e ATO RN SIS s
ZETH0 Loss WRIEANT 0N, BEAO
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4.3. SCIFEEENEE
SR FH O] [ s 2R AE AR, ] A s ) el AN AR [ 5 20508 5 A A7 ] 5 KON
4.3.1. EEEFESR

RS IAR R HY, FIER I AR
GTI, = o, +a,DIG, + > o, Controls,, + , + 4, + ¢, (4-1)
Hoof, i R, RRER, g A 6, 5 TIFR A A L I 5 AR R B S5
o, NIZ OIS BRI S, # o BENIE, MR HL 0L,
4.3.2. RAYBIER
SRV HE[45 132 B P DR A, OGRS 0 mRE . 235 — 0 id i v & B3 50E 2 A0 s B X6
AR IERER ;s 3 P AKFE RIS HE T TR A AR B SR BRGNP IE S . R R AR
M, =B, + BDIG, + ZﬂkCOmrolsi, +u+i+e, (4-2)
Fodt, M AR IRARN GRS IS BE 77 (Absorb)-5 8T ZE IR L & A% (RDESD) . # B & NIk, HH D8
WHEB AL, A HL] R T .
4.3.3. PHYRER
RETIAR Y He, (ERSUHERLRYIEAE b 5] NIR BT ML 2 H 5 50 A0 i A 1 28 ELI
GTL, =6, +6,DIG, +0,ER,, +6,DIG, xER,, +Z§kC0ntrolsit +u+A+e, (4-3)
L H IR IE RN DIG 5 ER #HATME R OB . 5 65 ENIE, MBI H4 BT,
5. TERBESER A

5.1. fEiRfEGt

Table 2. Descriptive statistics

F+ 2. Mgt

e ML AE BN brifEZE /ME SON|
GTI 23,335 0.689 1.044 0 7.918
DIG 23,335 1.648 1.415 0 6.306
Size 23,335 22.29 1.297 19.52 26.45
Lev 23,335 0.415 0.195 0.0320 0.910
Growth 23,335 0.139 0.352 —0.673 5.076
Age 23,335 2.967 0.319 1.099 4.234
SOE 23,335 0.298 0.457 0 1
Mshare 23,335 0.158 0.199 0 0.704
Board 23,335 2.103 0.198 1.609 2.708
Topl 23,335 0.332 0.145 0.0750 0.758
ATO 23,335 0.593 0.351 0.0470 2.645
Loss 23,335 0.104 0.306 0 1
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T2 T EEAR R RR G R . S OEREIE(GTDIAME N 0.689, Fr#EZEN 1.044, /)
H9 0, H:AMEHR 7.918, KFMIHSRESF AR KT ZREE, RIAMSMRAE. 7% (DIG)
XA 1.648, FritEZER 1.415, Fhr BT ARREUE )y 0, RITH Mk AR Rl % . 2
HlAR T, AMAUEIE N 2229, FAGUREIMEN 0415, PPRPERIMEA 0.298 (HA kL
29.8%), &ETHBMEA 0.104 (£ 10.4%FMEE AL T7H0RE). I EESIMFIES A & LA A
FRBRGG IR IEAY S, HEARE RIFAEM.

5.2. EXMSTEHEMRE

Pearson MM R, BFHA(DIG) 54 EH AR A (GTDIE 1%4i1 /K EREEMX, ¥
TR RORR B 8 R A SR QT 7 BRI 38 . 280 B 5 MR A E R EMH KR,
7 Z I (VIR K o, FTE 728 & VIF e KMEN 1.654, BME N 1.251, mfK T IR FHE 10, RUIHEE
ANAEAE P % F AL 2R M 1)

5.3. BfEEIFER

FSEHERNALE RN 3 . RADNANZ OB E, BHRQ)#E PN ETIEHZE, WA
TUBSIPE AR 5 A3 [ 8 RO B (1) T e AL U (DIG) R ¥ 0.0331, £ 1%/KF &2 N IE. BR(Q2)
MNIEHIAE )G, DIG RE0CN 0.0273, VHE 1%KF R NIE, REUVNMETBEAFS Y, RYIRE M5
JRYETHUG, B AR R R O BOR QU N L U AF R e A7 A . P 3SR 5T, AV AR e IR NI
KR BHEFREZENE, @FTHEENT, BFEERHUY. SEAERASEREAE 1 #3 HI.

Table 3. Benchmark regression results

3. FERVFLER

A HE (1) GTI (2) GTI
DIG 0.0331 (0.0070) 0.0273™* (0.0071)
Size 0.0793"* (0.0145)
Lev 0.0261 (0.0491)
Growth 0.0300™ (0.0138)
Age -0.1054 (0.0970)
SOE 0.0116 (0.0337)
Mshare 0.1556™* (0.0593)
Board -0.0289 (0.0452)
Topl -0.126™*
ATO -0.029"**
Loss 0.060"""
_cons 0.6346™ (0.0123) -0.8255" (0.4190)
AR 52 RURE Yes Yes
e A R A Yes Yes
N 23,335 23,335
R2 0.6281 0.6295

TE: 155 WONTRMEARAE R " T T IERIRTE 1%, 5%, 10%KF EiR#E . FIE .
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5.4. TREMRE

54.1. EBBTE

SN TR 1461 O FE AR A 2 S0 FE I S B A R R FR RU(DIG ) . e 4 MR () AT, 58 il B
K5, BRI E 0 BB 1% K FRENE, SREMEREEE 8, UKL LR E
W E T FH .
54.2. BRERETE

B R R E RGO TR EREREIH. & 4 BRG)ERER, BT (DIG) REN
0.0195, 7£ 1%/K TR AIE, IEIRZOER AR A S I LM fm, g Bom T 5.

Table 4. Robustness tests for replacement variables

4. BREENREMRE

At (1) HEAEEH () BHmELE (3) BHRRA R
GTI GTI GTI1
DIG 0.0273™** (0.0071) 0.0195™ (0.0065)
DIG1 12.5998™" (0.1142)
Size 0.0793"** (0.0145) 0.0087 (0.0098) 0.0501"** (0.0134)
Lev 0.0261 (0.0491) —0.0157 (0.0334) 0.0755" (0.0442)
Growth 0.0300"* (0.0138) 0.0249"** (0.0095) 0.0298"* (0.0128)
A & il £kl 2 il
AN /A7 8] 58 R Yes Yes Yes
N 23,335 23,335 23,335
R? 0.6295 0.8203 0.5992

5.5. RAEMRIE

ASCH AR FEEFE T RIAE R, BREESMEIRZE. NEMNEMmMR, RPN B &SN
ek (2SLS)HHAT T EAR el 7. 5% M B ZE 4710 572, SRELA A 4 R 28 B HoAth b 7 AL 3 A r 118
(peer DIGE N T A&,

Table 5. Results of the instrumental variable method

Fs5. TATERER

PN PN
Ak ) sglGBnEyt 2) é(ﬁ}ﬁﬁn%t
peer_DIG 0.2207"** (0.0450)
DIG 0.5664" (0.2211)
P AR B P P
AN/ I8 E 28 Yes Yes
N 23,335 23,335
R? 0.8088 —0.4438
F i 23.42
Kleibergen-Paap rk LM 28.389
Cragg-Donald Wald F 31.011
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W 5 i, S Bnlarh T AR & peer DIG Xf DIG HIRH N 0.2207, 7E 1%/KVEZENIE, F
GiitEy 23.42, K TIRSHME 10, AR TRAZRFM. HHBIRHT, DIG R£H0h 0.5664, £
5%7K V{2 # N IE . Kleibergen-Paap rk LM i il 28.389, & 40 4411 5 A & J5{Ei 15 ; Cragg-Donald Wald
F 5 Kleiberqen-Paap rk Wald F 4t i1 &34 T Stock-Yogo 5 FE, #F— P THASH M. S50 5%
SR, EHBENEETING, O8RS,

5.6. H—B 1R

5.6.1. AR

6 W TN B EIALE R HO)PEIR, B b S kR I AE 1 i (e
ZHCN 0.0069, 7E 1%/KFEERNIE, RPHAFERGEN B Z R S g G HERIREE /1. 5(2)51 %
TNy ARG B BT BRI B ACR RN R ECN 0.0029, [FIFELE 1%KF 03 NIE, KRB FIER AL
% 52 25 DA BT B IRC B BCR . ARIEVLRE P DR B, 28— 20 SR AR 56 U B A 3 B R A AR
BEIIERER. B PAEHERHES, SEFIRBRIKEE IMRAE T AR5 RIS b s
FARKR, st Ee At aR R, GUE IR B SR T NG B TR R FE e S m sk et
FEHEAL R . A POBIER IR R, Bk H2 5 H3 B RI5E, SO RRIILRE 715 B0 L B ACRTE
R R L SIS SER S N R PUN bV S LA TE P (I

Table 6. Results of mediation effect test
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Table 7. Results of the moderating effect test
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Table 9. Regional heterogeneity results
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