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Abstract

Based on the macro background of the in-depth development of the digital economy, this study ex-
plores the impact of ESG performance on enterprises’ green technology innovation. Achieving the
“Dual Carbon” goals requires enterprises to fundamentally transform their development models. ESG
provides a comprehensive management framework for enterprises to practice sustainable develop-
ment, and green technology innovation is the key path to realizing environmental benefits and long-
term competitiveness breakthroughs. In the context of the continuous deepening of digital transfor-
mation, the combined study of the two is of core significance for understanding how enterprises re-
spond to strategic transformation through specific actions. This paper takes Chinese A-share listed
companies from 2009 to 2023 as samples to empirically test the impact of ESG performance on en-
terprises’ green technology innovation, and focuses on exploring the role mechanisms of enterprise
reputation and R&D investment. The research findings are as follows: (1) Good ESG performance can
significantly promote enterprises’ green technology innovation; (2) Enterprise reputation and R&D
investment both play significant partial mediating roles between the two, revealing the key trans-
mission paths of “external resource acquisition” and “internal resource transformation”; (3) Digital
transformation can strengthen the relationship between the two, and this effect is more significant
in non-state-owned enterprises. The conclusions of this paper provide a mechanism-based basis for
understanding the economic consequences of ESG performance in the digital economy era, and have
implications for guiding enterprises to drive green innovation through ESG practices and for rele-
vant departments to implement classified governance.
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AT, ERIELN BT A5 s SR ZIAR . KREdE . N TR RS TR E, £EY
PANLTES S R RIS, Bt AR T T I S E W 518 AT R AR A A o AR BRI BET
Al F R ESG I, 1F LRG3 AWM 5 ST 24 0 OGS 5 RE TS DL U SRS 4% iR 61397,
CLRRN R AT FFEETE 0 IR O SIS U o JE AR AR By A TR ) P HE 20 () 22 3R F A1 5 RO R TH 1 HE
Wb, JEE ESG s QIR I N AEREAE, 0T AL R R RIS B O I I
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RAUFIK ESG RIL NNV AT RS8R I LBl 11, R BIA T2 R0 BUE WL 2 REET ESG
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R G RAEA AR KIIRAVE I GTR[6] s FEARBAL B A A 7] $-TH Ak S5 P AR ™ U2 (8] $2
THEBACR[9]. i P8 R [10] SRAG AR AHOGE AT [11], A2 3R AE L% . [AI, ESG
RIVFE I 55 AV AEI T 54 SR A SEER, A MG BRANR[12], (LS A SRR MlE R
[13]o CHAER 7T & HH A MOV BB BRIER LT, XRRBIRLE 5 18225 N iz 5l g,
NI A SR I BT i 75 (AL 22 BER[14], S M s QB S0 S HOR Rl

NIRFAER T 22 G AN 3 b BRI R IS AH 20 4707 KR 50 h . RIFH) ESG RILE I fo Fh
FLARRALHI 0 AL 1 S B IHTT . A SCRL 2009~2023 4 A i BT AR, STIEATES B 20 UF i
N ESG IV LR BRI PE IS . EELUPRTTRIAELE: — 2B T A2 S IR AR+
SER, SEIESEZR T ESG RIVIKEN 4k i R QIR I A% S L], AT B ESG MIROUIE AT fEde fit 1
SR ESHESE, O A BT E SR T IR AR SR ARl . R TOA L, B A RO
Al BACHEE AR E A M N B2, IR Sei ZE Rl . RS HEACEUCRIR Bt T 2% .

22. EROHEMRAER

2.2.1. ESG FTIx )l 4R & 15 AR Bl Fi A F2 0

4l ESG RIAE Mty S T FFLL R R A8 11 5 AW 5 B R s d e bR, 0T Al iRkmg ves, RSk
FARBIHX A KT s = S BAT R, PRAR R TR R o AR PR AR B 12, LR ESG R
DR LS ELAREL P s 5 5 ¥ DU TR AIE P A A — P S 1) RS 1 T T W 0, AT g il g 7 4
FERTHRELL 138 4 A 34 B8 58 el FE B F S DR R B 1029, A5 508 W B 32 T 5 B4 Ok 3 o SR e 3
XSG ESG 1B N—F i =155 S5 A B AR IR m s i, M O B R s )z .

HART S, (EIRBEERE, BURIRHE. 5568 B AR 10 M AN FE FATBUR AR« BS54 B 4%
B4 SCRE, 30 R O IRE PR B B T SR 1) 1 R S 12 E BRI, T RSk i R TR T 2 BRI S A ]
BRI, IEAWTH TS B AR 44k 5 & 0K, stk T IR BR800 518 B M 2 8] (1 G B[ 15] .
fEA YR, BATHESTUE, 4RI XS R TRANM, BESBIE G TN “SI AR BR, X
AN RE I SR P 06 H AR 0= S A F) 5 R, IR AR 5| IR R A ST AN E A I TR N, RSkt
BT RALE 1 EA . BT & SRS BARTOR T Ak Ak 2 2 AR IR 0 5 A B, 4 sl A 2
ROLAEE, B HUR AN INBIAT] o TEVRBRZERE, AN E RN, EWHNE BB EE DA IR
O FRMELE, AR T AR S PSR ANN ST A 45 [l 4, BEREAE IR T KM A)IE, MRS R
QIFTX ALK . ANl P TS ShFR AL T R ol B LR

B A BT A RIVRERER OB ORI TR TR, b D IS T R e SR R A4 B ) o
BERH[15] 0 Al R AR S5 ) 2 A OG5 Jl I B2 44 00 R I [16], BE TR 2 AH OGBS, H % ESG RILIE
RXTBUR . B F KPS XL ORI R AHDCE WA LRI R, RERE BRAFABA RS, Ak fis
—NGERS . REFIIRTEIIA S . BTG R, SR I TR g A DGR Z R BAE BB S R BE L,
9454 M BB B BB R TR, AR A G T B EE A SO Rl Al I ESG AR 54T 3N, AT AT BT
K ESG RILFTH KIS« MR R4, ASCIRH T Hy R

Hi: ESG FKILAEHE Lk ik SR et AR AT

222 feEERPAER

il R 5 ESG R IUE Ny —Fh By m W] WA SRS RS 5, Re i . =, BUR K
DX 45 22 TTAME R S AR G RREAL S T RRELA R AE ) A2 SUEH A S SR BT NS H R . 1F
B et A, 5 BRI S T R & SR SR T R R, X BRI TR
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Jit ESG 15 5 Wi R St a3ty . X — (5 SLE I RIZ P ISR R A A2 oA, Ry —
Aot AR 57 4 6 T Rt 07 sl B AR s VE E T B . ESG SRINZR & Mk 1 Ak 2 75 M 2 i o57E,
WL, M TUESIREAERI RO FISE i, REA RN SEAH DG DRI I 4%, T FE B KA JE 5 T I 4f
B AL A [17]. B P BORBIN GRS ESG SEER A RS R E Bk, WiES51&4k, NAER
MRS 1 SO SN B AR A S A

FOEBARRIR R Aok 1 2 AL H—, B9 TR T IS S KA,
FARRB b BE 6 DL AR AR BUCE AR 2 MR B R . B BB DR 5 AF, JREBURSCRF . TH
HHESETT AR SEAR I BURFURE, AT A AL A 2 (SR BB BT T i R s BN . R FIIBRIRZI . AE
HAa By it S B EE,  RAFIVA ST B A AE 2 bt a i s S5 381 3045 B m ReR 1
W B, BRI T b e 4R B EEIE ST I 4ERE BB G T, XA B TS % e
RIS, REE A B . PR BRI S A0 FL AR 7 i 5 BRI i i R 2 JE 5N AT L,
MNTT 9 BT R R T 37 A e A P TE  o JE ARV 2 WSS i B8 H 2t 2 EAL RS R, 5T ESG 1)
PO RE NS S EL I O T I 50 ) 5 % P B

Pk, PSR ESG RIS RO EORBIHT ZAIMEE T XM, K AR 55 SO Ny ST Pl 5 48
AU SE LSRR S A% . Bra ke, WEBER LB T “fE 5L - AERER - IR
R B R MBAT RO A L. AR ) Ho X

Hz: ARl A27E ESG RIS L 4k (AR BIHT Z M A7 AEH A E

2.2.3. MEBARKPNER

Alb Y ESG KB, A E 2 I AT RSk R 5 S UEIZ E AR 2 O AR R AR X — %
WA TSR, RSB A FRE A 5 N L], RGO SR BB B
IS B SR 5 SRR BT IR RIE RT, R K e A S R E B TR, AT
Al A TR 50 ESG R H AR 73 i o B AR B A AR5 000 H AR, 3R T T s R v 7] B R B AL A
HIRR 5EYIL .

FARTE, A5 mbn e (R 54t 2 AR AZ LG, SORE S LR SRR SR 5 TR i
IR T ok LU E = 0SB 2, NI 3051 5 A BRI 55 2R 5 N1 Bt A s GOt R E sl e b i
AREIREA,  BEAR T A0 T BRI R 5 000 A BRI ARAS , Dk A g s 1 (1 B3 4 rh S5 R 3 1 BORAE R
[18]o XAl 3 ) AR DU AR BN BT B E N, A3 KO BRI W8 L RIS se & ik
XA R 2k 0 BOR T H KBS B B2 55 o RSB AT A SRR AN TE] “HRRE” . SR OER ISR R . Sk
By AT A S AR B 1 AN AT B R P TR A S A A, AT R T ML AR AR (o T
ZREE T T RS U A 5 BB S [19] .

BT AR TRA B AR BRI AR SRS 58, (HASCRERZ QHLUZ ESG A P Kz
B AE R ITHNIG N, KR QS Sh IRAYI B AT 5L . KUk, ESG RIIAMLAENS HAEH A Al i 2 (L)
MR, TEIENE, BIERARNK IS R B X — O W R AL, SR EEOREIT T
FasE s FIHFEEIIHNIREE . FERCT LB i R BEE S GUFT B AU, XA E . DART KRR
NP HIBEE BN, Xl K58 S A AT IOV E B . AR T Ha Rk

Hs: BERIENLE ESG RIL L4k AR BIHT Z [ A7 AEH A E

3. Wizt
3.1 BIERIRS A
AL 2009~2023 4 A e bl M RS, I BREBF LSS W MRt vy 8, JRMAEE ARG, R
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ABATII AL : (1) BIBRERSEATAL LA K ST STHI AR (2) 5 55438 B A7 48 7™ 5 B 2 (W
TAE; (3) FHELAR T AT 1% 99% 701 K b 46 AN FE, & ILHAT 34,840 MEARMMAE . A< ST
1% F A 50 s >R T CSMAR %48 %2 . CNRDS #dis 2 A 4EAIE ESG W4 Euds, ¥ kb FE4f ] Stata 16.0 58
o

3.2. TEAA

321 HERTE
SEOFARQBN(GTI): = RERE BT RAGMWA G, A XXSHEUFE201MME, RASHE
TR S BRI S R BIEKF, SRR i 1 BOs R bR =

322 MBRTE

1l ESG RI(ESG): ATk HAEIE ESG W TR BORM & E T AR ESG K. ik ESG 1T 1A
FRAML ESG RIL AAA B C 445308 9 B, ARCK AAA~C iX 9 R H & 3/ It i 9~1, Hilt
RBFAFEARA. ESG RIUEHL[21]. ZIBIREUEB S, Roal ESG RILBLT

323 FNEE

Al 2 (CR): A SO F ARSI R bRkt i, LA A 0 00 2 N8 1 ) 1 T 50 %ok DA I T 408 405
A 538 Bl 2 RV EEAE 2o Ak 26 [22] [23]. 24K, Fom skl .

WERIEN(RD): # R EHE nT 5 M, LR BN G8 BE (BF % 52 5 B O 1 LU AE) 1 AR % 45
b, THER T AL R, SN [ B RSN FUBE I A 2 18 R BN K R T, A
SR F TR R AN B P SR A B F RPN

324 EHITE
ASCHEH— R AR, BRI 1R .

Table 1. Definition table
F1 BTEENE

B et RS A B AR A e L
b e B GTI ORI SEOE R RGN 1 B
filREA & ESG ESG &l 3 ESG $FZK
AR CR Al IETHRIE S/ (EERER + FERaE )
RD RN WEAR S ED YN
P AL & Size Al R A SRR LB RN
TobinQ Ak E Bl i FSNRIENASY - as
Capex PRI H W BB 2 TOTE BRI HA T P IR S A 55 7
Intangible TIEH™ 5 ToTE B A S 5 e
EM L e R EE T IFER T B G
3.3. R
T S NIAIE ESG FRIAT AL G O HOR BIFTHISEM, AL A0 R FE o [m] AR
GTl,, =0, +0,ESG +0,Controls;, + 4 + x4, + & 1
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Bt )5, 5IANNLF2E(CR). W RN (RDVE NN AR M, %5

REIRUSRIAEAE ML o MBI AR «

RS [24] B 7T, M TR A RO

GTl, =0, +0,ESG +0,Controls;, + A + 4, + &,
GTl, =y, + M +,ESG + y,Controls + 4, + 1, + &,

O]
®)

Hrp: GTIASGOEAREIH, ESG A OMREATE, A4 NMEKRIER, g 98] [ E R .

4. SBEMREER I

4.1. RSt

HI3C 2 (FAR PEGE T AT 4 R T SR RGBT (GTRIME )y 2.879, #RiEZEN 1.7138, RUIFEAR
Ah G AR BT K PAFAE— € . ESG RIL(ESG) M F-315 50 N 4.266, f/IMEN 1, BKME N8, b

24 0.952, B FEAR ML ESG RIMAFAER R Z 7

Table 2. Descriptive statistics of each variable

=2 RLTEMmAMGT
VARIABLES N Mean Median SD Min Max
GTI 34,840 2.879 3.045 1.713 0.000 7.306
ESG 34,840 4.266 4.000 0.952 1.000 8.000
34,840 0.613 0.629 0.143 0.000 1.000
34,840 0.047 0.035 0.056 0.000 0.541
Size 34,840 22.196 21.976 1.282 19.415 26.452
TobinQ 34,840 1.982 1.608 1.208 0.795 17.676
Capex 34,840 0.051 0.037 0.047 —0.046 0.288
Seperation 34,840 0.045 0.000 0.071 —0.033 0.300
Intangible 34,840 0.045 0.032 0.049 0.000 0.343
EM 34,840 1.931 1.633 0.997 1.029 10.830
4.2. RS
M7 3 AAHSRME T & R AT 0 A AR B A A SSVESUA /D T 0.4, RUIR B Z AIAFAE B2
LA A ) e
Table 3. Person correlation coefficient matrix
= 3. FREMAX RBFER
GTI ESG CR RD Size TobinQ Capex  Seperation Intangible EM
GTI 1
ESG 0.138™" 1
CR 0.178™"  0.148™" 1
RD 0.205™"  0.057""  0.077" 1
Size 0.342™" 0.182™" 0.118"™ -0.232"" 1
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TobinQ —0.061"" -0.044™ 0.019™* 0.237"* -0.311"" 1
Capex  0.027" 0.052" 0.077"" 0.023™ -0.053"" 0.019™" 1
Seperation 0.026™* —0.013™* 0.026™ -0.056™* 0.075™ -0.021"" -0.004 1
Intangible —0.004 —0.045"" —0.013" -0.077"" 0.085"™* —-0.040™" 0.137""  0.005 1
EM 0.059™* —0.056™" -0.029™" -0.243™* 0.461"" -0.222"* -0.087"" 0.030™  0.005 1
W LN S BIRR B 1%, 5% 10%1K P B2, TIE

4.3. EEEYVISHT

4 (V) FIREE(2) 555 B A s ) A8 B AN $5E ) AR 55 Ak ESG R 4R LB A T K 2
KEFR, HENALEETRL, Bk ESG RILH LR H AR GIHT (GTI) Al v+ %0573y 0.250. 0.104, #Hi@id |
1% EE KT EZE AL, R4 ESG RIG H A AR AP (GT)AAEFE KM ERH, Hit, )

B

Table 4. Regression analysis of ESG performance and corporate financial performance

4. ESG RIS W R BEACFHAEIFLER

VARIABLES @ @
GTI GTI
ESG 0.250"* 0.104
(0.010) (0.009)
Size 0.533""
(0.008)
TobinQ 0.056"
(0.007)
Capex 1.443™
(0.183)
Seperation 0.027
(0.120)
Intangible -1.377""
(0.178)
EM —0.188™"
(0.010)
_cons 1.817" —9.159™"
(0.042) (0.170)
N 34,840 34,840
R? 0.020 0.137
AR JE] 52 RN Yes Yes
APy ] 52 OB Yes Yes
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4.4, PRYRRLE

5 N BBRTIGER  F(1) 9 ESG RIS S EH ARG EALE R, —F MM RN 0.104,
12 1% MKV B . 51208 ESG RIS M AEEREIH R, —FHFHXRECN 0.017, £ 1%HI7KT
RE, R RIFH ESG RINALHE B E 5T LA SB A2 . FIE) AR & Al 52 (CR) J5 ESG
RIS OERCFHIEALE R . ESG RIK LR EHAAH (GTRECH 0.080, A2 (CR)X 4R
FRGIH(GTHIRECN 1.446, WL T 1%/KTHIEZE R . XU T Al 24E ESG RPIX 40
BORGIF R sEm R T e . BRI A

F(4) 4 ESG RIS WA BN BT L5 H, = 1A RECN 0.004, 78 1%[9KF 123, HHIEAT
ESG HE M Alk M Tt K el E . F(B) WA PN RN KA (RD) A ESG RIS & il
REGFTHI RS . ESG L IUA 4 LH AR GIFN (GTI K R ECN 0.065, k2 (CR)X LR HAR BIHT(GTI)
HI RN 8.826, HIHIL T 19%/K PB4 MRS LS . IX R R N2 Ak ESG R ILIKSh £kt B AR B H7 1
F NP A RIE, KU = AHE .

NIRAIE th AL 45 RO ARa i, ASCR ] Bootstrap AT I G . th#e 5 ATAN, EMZERIEE,
RN IR 95% B 15 [X 1] 43 1] 24(0.0869, 0.1426) 5(0.4083, 0.7255), [X [A] A HIANELE 0, 1J LLA AL A %5(CR)
HIBE AR BN (RD) AL AL 2 B

Table 5. Results of the mediation analysis
F=5 PN ER

VARIABLES @) @) @) (4) ®)
PSR CR(a) CR(b) RD(a) RD(b)
ESG 0.104™* 0.017"" 0.080™" 0.004™* 0.065™"
(0.009) (0.001) (0.009) (0.000) (0.009)
CR 1.446™
(0.061)
RD 8.826™"
(0.155)
_cons -9.159™" 0.165™" —-9.426™" 0.148™" -10.464™"
(0.170) (0.015) (0.169) (0.006) (0.164)
N 34,840 34,840 34,840 34,840 34,840
R? 0.137 0.044 0.151 0.114 0.210
Controls Yes Yes Yes Yes Yes
ANARIE 52 RS Yes Yes Yes Yes Yes
A7y ] 7 R Yes Yes Yes Yes Yes
Bootstrap (0.0869, 0.1426) (0.4083, 0.7255)

Z 81T ) R*£E 0.044~0.210 2Z 18], IXAE DU I8 AU P TLA] 170 3 B AR 0000 D H ) BT 5 b2 3 LAY
Al B H R OB T HOR B AR AT R BRE L B R RSS2 AN FTI A BE AL 2, B A A
PP L A A 5 . W T O AE TSGR 35, AR« Al 7 BRI BN RS R 4E ESG &
PSS OBARQR R AT RIE PN X BB EB. SR REEF B S/ EHR B, M
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4.5, PFHBNHL

NITFEF L E R T, ESG RIS bk R QB IR RUR , A0 275 ZAR[25] s, R
AINTE, BT WA E SR, WL ST UM B A R AR IE R R T S A, M B A R
fitr DIG M5 iR A B HLI(ESG*DIG), AR R HEAT I 5 RN AR LG . ARIe 45 Rk 6 Pron: &ZCH.
TAE 1%1K 22 91E, s B 5%IE

Table 6. Results of the moderation analysis

3= 6. WM LEER

VARIABLES GTI
ESG 0.284™"
(0.009)
ESG'DIG 0.002""
(0.000)
_cons 1.550™"
(0.036)
N 34,840
R? 0.208
Controls Yes
AR IE 5E RS Yes
SR [] E BRR Yes

4.6. RERMRE

Table 7. Regression results for heterogeneity tests

=7 RRMREAIEIIFLER

@ @)
VARIABLES A 1l AEEA b
GTI GTI
ESG 0.036™ 0.131™
(0.018) (0.010)
_cons —-13.295™" -10.353™"
(0.322) (0.216)
N 11,440 23,400
R? 0.200 0.150
Controls Yes Yes
AR IE 52 RS Yes Yes
A7 I8 R Yes Yes
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A SC I AT TR AT AR R A EA S S EE A SR TR, 555
ESG RIS A BH 1 2 RAL R .

R T HEIALE R IR, ESG RIS AR BT K 5 M AEAE 3 B R 2 R . 7R Akl
o, ESG Ml R % 0.036, 7E 5%[/KF- F &3, MAEIEEAMF, ESG R 0.131, HAE 1%
MK BB, XEH, BT EA MY, JEEA LR ESG RIUN Hat R G1H FIfE 3 F 5 58
o IXATRESE RN ZEBPHAT NI “BPR I E S, A A R RS A S A% A, TR e T
TR St 2 E AR R, e ESG Bt A AIHT M 77 25 K ] 7 fe 7a o B 1 AR E A 1
ARSI T RETE B T B, ORI R, [FR, ERSSEFMTIAESE T, JEEA Al
T AT T ), RENG ESG SLERAT T RIS R AL SR AT B . S g B HE ARG
VAP
47. TRRRICIT

ORI LA AR AT 5, HEAT T 0N — RIS

4.7.1. BREBRTE

KGR 6 R T RN 1 BUE R0 $ (Patent) R 5587 5 T4l ESG RIL. XHFEAIEATEH[EIH. %8
FE()FNEE R TR, ESG Il 250N 0.085, 157E 1%I1 B 5 /KT N 53 . R By B Bk b e,
4k ESG FRILXS ¢ L AR BIHT IR AR ATAE B35 () IE [l 52

Table 8. Regression results for robustness tests

8. REMANREALER

VARIABLES @ @ ®
Patent GTI GTI
ESG 0.085™" 0.149™"
(0.009) (0.020)
L_ESG 0.082"*
(0.010)
_cons —8.570™" —9.234™ —8.475™"
(0.163) (0.183) (0.231)
N 34,840 30,444 25,758
R? 0.131 0.137 0.100
Controls Yes Yes Yes
AR ] 52 R Yes Yes Yes
AP Ay ] 5 OB Yes Yes Yes
ATT 0.138™"
ATT T-stat (0.021)

472, iwE—HIERTE
RGRRTEAE I S 1) DR SR ) R, AR SR R A it i — W EE B A TR, 3R 8 PR ARIEE (2) 5145 R EOR,
L _ESG IR %0N 0.082, HAE 1% EE/KF B3, RHRIELESL B EA G RN 5, il ESG FRIMKT
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ZREOERQUHT Rt A U SRR f A £E

4.73.PSM file1 {85 TERL

ASCRIT PSM 191178 5 UL AR “ K AEABDURC” AT BB RO, K I L, BRI XY —iE 4RI AL
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