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Abstract: Amid China’s transition to high-quality economic development, the ESG concept has
gained widespread acceptance among enterprises and stakeholders. Analyzing the effects of ESG
performance on corporate Green innovation and its underlying mechanisms is crucial for enhancing
sustainable development and facilitating Green transformation. Based on the panel data from Chi-
nese A-share listed companies spanning 2010 to 2022, this study constructs a fixed-effects model
to empirically investigate how ESG performance influences corporate Green innovation develop-
ment. The results demonstrate that firms with superior ESG performance are more proactive in
Green innovation, through the multiple mediating effects of financing constraints and analyst at-
tention. Furthermore, the positive impact of ESG performance on Green innovation is more pro-

nounced in large enterprises, non-heavily polluting firms, and technology-intensive enterprises.
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Based on these findings, this study recommends the improvement of the ESG rating system,

broadening financing channels for ESG-aligned behaviors to drive Green innovation by easing fi-

nancing constraints, and fully leveraging the external monitoring and market governance func-

tions of analysts to encourage companies to enhance their ESG performance and promote Green

innovation.
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Tab. 3 Benchmark regression results

Tab. 2 Descriptive statistics A1) FLIE(2) FLE(3)
i =A
AR
AR BOL(ER hr i 22 /ME & KME Green Green Green
Green 0. 247 0.651 0. 000 6.328 0. 090 *** 0. 063 ** 0.051 "
ESG
ESG 4.159 0.971 1. 000 8. 000 (0. 004) (0. 004) (0.004)
SA 3.821 0.279 1. 455 5.798 < 0.100"" 0.105*"
olze
ANA 1.405 1.191 0. 000 4,331 (0. 003) 0. 004)
Size 22.180 1. 322 14. 940 28.610
0.095 0.298"
ROA 0. 040 0. 060 —0.224 0.198 ROA
) (0.066) (0.073)
Lev 0.411 0. 205 0.051 0. 886
Cashflow ~ 0.170  0.131  0.012 0. 638 Lev 0.0547 0. 0717
Fix 0.207 0. 156 0.002 0. 686 (0.022) €0.026)
Growth 0.196 0. 355 —0.270 2. 089 3 0.168™" 0.182""
Cashflow
Board 2.123 0.198 1. 386 2. 890 (0.031) (0.033)
Top 0. 360 0.144 0.124 0.634 —0.223"" —0.179"
Fi
Dual 0. 297 0. 457 0. 000 1. 000 x (0. 024) 0. 031)

AR (E R 34 989,




52 VG2 BTk 2241 (2026) 56 42 B4 1
%3 TR 3 R 1 ¢ 1 A DL L 3K 7
B (1) B (2) B (3) DCTC 2 59 R A B 4 B |l 03, W IF 25 R an 3k 4 %)
AR . RS
= Green Green Green (PR, ESG £FAYIRIT R CH 0. 082, 7 1% K
—0.022"  —0.049" VRN IE L ESG RIS G4 8] & 9 1 2 F AR
Growth ©0.0100 (001D e R o AR SO A 5 7 T 1) 26 4% G 5% i AT, 3 3
0.014 0. 062 ** #ﬂ}:{T%TZ'chﬂji& Hlﬂ/‘]éa:i/t\,o
Board
(0.018) (0.019) 4 BREMEEILER
T —0.220" —0. 149" Tab.4 Robustness check results
op
(0.024) (0.026) N (DEWA R (D EHAEAKE (3)PSM
Dual 0.066 0.037 Green Green Green
(0.008) (0.008)
0.372" 0.039" 0.082"
—0.128" —2.214" —2.665"" ESG
Constant (0.103) (0.004) (0.009)
(0.015) (0.070) (0.103)
Controls Yes Yes Yes
Year FE No No Yes
Industry FE o o Vs oy 2258 —2.637 —3.039"
(2.713) 0.117) (0.187)
HEA# 34 989 34 989 29 991
o, Year FE Yes Yes Yes
Adj. R* 0.018 0. 060 0. 206
- — — Industry FE Yes Yes Yes
W R R 1025 %0 1 % OKE BB 3
el - ] iy 27 998 19 600 24 687
B PV R R, AL R
Adj. R* 0.113 0.209 0. 225

3.2 BREURESNAEELE

D BHp A, T IE e
a] FEE , AR L HF Peng F1 Kong™ B 5% . 9k 1% B
e 1) AR Bn SR TH & 68 R 0 R I B B, B IR 4
B 45 (DR, ESG £ 54 0L F) i i
YA OC R BN 0. 372, REUIREF 10009 1 35 oK
T HARAR I IE A X E R, X R IR RIF Y ESG 52
2 BE % B B A b T S 00 B 0 3h L 458 K IH
E 3CAGVER I

2) WHRFEAIXE] , FIEF] 2019 4557 5 5 1% X
IR TR IS ST — 2, I B X —
R I S50 X8 BIF 9 45 18 1) W T B ), AR SCE A AR
FEA A JE R BBk 2020 4F Je 2 )5 B BCHE . & T
e, HARSE S an gk 4 5] (2) frow, m a3 R 5k
0.039, HAE 1 %K L%, it —L 3T ESG
FEIXT Al 2 €5 B B 19 42 A X — Rk, mF R 45
IR,

3) PSM (propensity score matching) {ifi [1] 15 43
VT ., hy 2% fiff A 74 0 55 O 2% 38 B A9 PN A6 17 ) B, A
SCAH A PSM A [7] £3 43 D Bie #F AR F 17 B2 £ 4 4G 56
22 PN AR K R BB 5T O v K A AR A sl
ESG 15353 1 F B 800E 0 o3 AR 3 = 9% A8 1 FE AR
MAE B (ESG KT % T 4. 160, 7 Wy X B2
(ESG /NTF 4.16) A B Ak B2 A5 B A Sy i B A
(i) B el D 3= 0 0 9 o) 22 6 4 O B A L fiE ] Logit

O TEARD, 8T AR R RS
F AT B R DR SV TE 1 PN A PR A R L A S S IR
I 52 (R I 9 7 s 1 R JR] — A 0 TR) — 45 0 H At A
W ESG 2 B AY ¥ {1 (Mean_ESG) /5 T. B 25 #F,
ESG 452 o R AESZ I [F] 48 0y Ho e Ak 19 ESG
RIXT A ESG FRIEA — 2 52, {H 2 % 2% (4
BIFAT B, 0 2 T HL AR &R G M A A
BRSO AR S EE A R R A
BB B 1 R SCAE Ceonfw) #E S T B8 &, DL BT
S ENEM L 200 ke P AL R B AR b A a7 S
filg G SR AR B R A SCAL R SRR I, 5 ESG 1)
At Je8 1 AH B2 L RE % DA T T 2 T AR T Aol 0 AR 2
TAT B R AL B P ER BT ESG 5.
FKICACTE Al r 76 b 19 588 B 25 X ESG 1T 9 7™ A= 5%
), [ ) o il 58 SOk DAL )G e S AR 3R 8 T D o st
BA A SCAk M B AR R 5 A% (0 08 T IR R AR Ll R Ah
AR

A SCAE B LR WAL T2 AR i W B B b
TP AT IS MIHSE R LR 5. BB B8 (D
Ml R 120K 7 53 H R IE L IESE ESG 5 Mean
ESG 2 [B) A7 16 A1 5 1 5 51 (O Z SCAb i [m1 3 R 0y
0. 045, 7F 120K i %, 5 ESG IEAHG, HMA T
Hr 8 Kleibergen-Paap rk LM Y78 1% /K3 F &2, fE
B AR AN AT YU 6] Cragg-Donald Wald F #5645 51,
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P HERR 55 T B AR i ()35 f B YU 56 v, Sargan ] 48
TR P AE R B3, ANHE 4 T 1 AR 5 A0 E v
& . Mean_ESG Ml confu A B, 51 (2) 5 K
BERYAE B R BN 0. 178 .4k ESG X &¢ (501387 H AT

E R, HARREAE 196 8 & K51 (D ESG &
B 0. 319, [RIFETE 1% KF 1 3 0 1E . 2 W 7E 2%
DAL A P T i e A et R 005 R M [l A 45 2R IR e
— 5P T AT S5 AR fa

#5 THAGENIHER

Tab.5 Instrumental variable regression results

[@D) (3) (4)
5 i
ESG Green ESG Green
0.178" 0.319™
ESG
(0.041D) (0.096)
0. 458"
Mean_ESG
(0.029)
0.045""
confu
(0.007)
Controls Yes Yes Yes
—2.894" —2.533™" —1.192" —2.385™"
Constant
(0. 184) (0. 145) (0.143) (0.175)
Year FE Yes Yes Yes
Industry FE Yes Yes Yes
Kleibergen-Paap rk LM 265.975™ 38.251™
Cragg-Donald Wald F 247.615 38.193
Sargan ] 0.193 4 0.193 4
A 29 990 29 990 29 991 29 991
Adj. R* 0. 160 0.205 0.151 0.202

3.3 RAMKRI

AR S T A R AR AT A SR TE S T A
A I ESG X415 B 1E 7] 52 i 56 & (HAS [ £
My T AR 5 A HOR S BT IR AT AR 22 1, 5 S R Al 4
i ESG R P RGO ARG S i i R, Btk
ESG M5 4% (8151 1 5C R AEA [R) 26 B Al =22 [7] 1)t
ERESAES M. A SO AL HURL A7l 28 B
SRR AR AT S REAS 3T, SEESSE SR L
6. JIHM ARSI = IR S BT R S A
5 (AR WA SCHL TR s A, R 25 R R, &
BRI RS ESG A8 B I W2, B A& mfas &
TUA  EQUE T 3% = A~ JE 0 4 8] R A A 22 S e
3.3.1 lkHAR

KT IHTEANM. ESG 22 3T A [7] HLAE Al 4 (6,
BIHT I 520, AR SC 2 2 A O 4 M2 PR 1 480
PAA Ml 5355 77 1 1SR 6 BAE Sh A ol B AR 1 i i b
THE L IE R Al A I K 30 %6 58 SR R AL, He

b Ay /N AL B AR 1L R AR 0. S5 AL
%6 41 (1) 5 () iR, ESG 2 B R 21 (1) 4% (1,
BT ¥ 77 A DE S, O A 106 19 1 2 PR KO
5 AL TS AR R B ) P B R 0. 000, 38 2 1 20 ] F 4K
25 SR I, KA Al 5 rp/N B Al A [l 05 25 SR A AE
2R . KA A I Rk 0. 075, B 8 /&
TN il 156 B 3R O TS A E DR B sl s
JET . BOGX RN 00 W AE 5 R R AR Al A
B N AV T A TN SR U B BT 4 B R
N A it 2 R0 5 A it 23 AR R b R R U 2 4R
ESG R, B ATE Z 0B & ¥ 4 JF 8 4 0 6 37 1
2y T rp /N R A ol D) T i kR 5 R 2 0, H ESG
FI G2 TAF A AT FG, I kR R
5 0R5F IR TR 1 LR R A XU R i 4 (1
BF. 5—JrmE, WEVE S SRR CHE AKX
Z T TR A, /N B Al TG Y A1 R R T 8
AN SERAERE AN HE T S NS AR R s 5 Z M
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HHEGE ESG 2 3L & 0 1 T 1) 52 W 2 A5 7E A
[ AT L AR A 25 5 AR SO IR 2008 4F A A
AT Aol 2R 85 B A A A B 44 S ) L E 1Y 14
MG 2012 A W E T A R Ak 7l 43
HKAG 51 VAT LS, X Ak #4743 25 )8 T E V5 Qe A
A 1. 0, SR WNEE 6 51 (3) 5 () FiR .
T A I R P H R 0. 003,38 i T 410 R B EH
56, AR X E V5 YAl A FE TS YAl i 1T T &R
B R, K 0. 057, H ESG 52 B A F 4 (0 81 37 1 1%
KT I . 1 Rk — 22 5 R A O TS
Al B PR 55T A FAR o bl A K T RE AR X A 32 3
SEAFRAMNTE4 KT, IE B, I5 Y
i oMl T AT G R SR, SR A AR T A
LR T2 R S B A 5 Wi AT s Yy B AN B
HRAS b A DGR B AR FE ARG 3R s 2 TR E
TG e il 3 5 b F 7 Mk 85 N UiE, IR AR TR )
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VL2 R S

3.3.3 EREEE

AT EREERE AR, BkEHER
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FESEO A A o AR Bl b EE W 2 2012 47k 4 e AR
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FFAEm R A =25, MIHEE R AR 6 51 (5) ~(7)
Jirs, =3 ESG RMMY REIYTE 100KV BEH
IEAUTCAH AR S /9 P {E 9 0. 000, 38 i T 21 0] 5 4K
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Tab. 6 Heterogeneity analysis results
(2) /ARy DHEFBY DIEEF G AR % (OVEARE  (DFFEHE
(DRl - y
1l a4 Pl LE A Al SR SR
IR 5L
6:30 <
Green Green Green Green Green Green Green
ESG 0.075"" 0.036"" 0.031" 0.057"" 0.074" 0.048 " 0.018"
(0.009) (0.004) (0.007) (0.005) (0.007) (0.009) (0.004)
Controls Yes Yes Yes Yes Yes Yes Yes
—4,738" —1.423" —3.932"" —2.412™ —3.388"™ —3.574" —1.357"
Constant
(0.232) (0.168) (0.416) (0.118) (0.298) (0.189) (0.169)
Year FE Yes Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes Yes
A 9 207 20 784 6 664 23 322 14 347 5332 9 996
Adj. R* 0.311 0.148 0.209 0.216 0.241 0.183 0.169
2 B) R A 25 P=0.000"" P=0.003" P=0.000""

4 ZmHLHE S

FEHERNE S5 R R, ESG 2 A A b 2% 0 61 B

T [ B2 L 28 22 A M PR A 3 i 4518 B lar .
PE— K B Ak ESG 26 B mi 4 b 4% €2 1) 357 14 1

FHIRE A SOl 98 249 SRCB0NE 53 M il 5 3 7 7 T A
TEFE A AL SR B A LA v A RN A X
W 2.3 HEATR S .

M, =8 + BE;, +BCi + 06 + p + & (2)
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0+ te (3)
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ST By A AR BT 23 2 A AR e 2 TR] Y B
F, R0 T HE— 2RI GE 2 H5 A  0 OC HEAE ESG
TG A g 018 1y 2 8 A RN, # g R X
oA RN AR Y R R 4 TR S
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nCy + 6+ T & (6)
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HApAR a5 B SCH A,
4.1 BMEAR

BT RS AT A AR AE ESG R 52
LR IR B P A AR, MR R 7
AN B8 25 L B (D) Y U R Bk — 0. 013, 7
120K 1 25 H o, B ESG 3 9L AT LA 2% fi# fl
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T RN LY Y R AL R 6

Tab.7 Mediation effect test of financing constraints

(D (2)
Gk
SA Green
) —0.013"" 0.049 "
ESG
(0.002) (0.004)
—0.195™"
SA
(0.014)
Controls Yes Yes
4,285 —1.831"™"
Constant
(0.042) (0.119)
Year FE Yes Yes
Industry FE Yes Yes
FEA I 29 991 29 991
Adj. R* 0. 256 0.211

Hi1(2) ¥ ESG Fifh 75 29 5 I [ g A Ak 2% (5
BT A A 25 3 Al R B0 1900 B 3 Pk K
-, o ESG A [ 15 ZR Bk TEE 0. 049, T fil BE 24
B R EA —0. 195, RECN L, XL B A
ESG 38y 4k T D ik 2% fff i 9% 29 3Ok {2 iF 4
A ARSI 2 13 LABIE il 5 29 3k — A
RN 7= A G SR R - ESG R4 B 88 T A AR I 45
5 ALFE IR A B Ak 4 AR A OR AN T R O 0

Al 17 B 22 38 K Ak S 0 350 B BB AE O
BN 9E 4 AR ] REME s ESG 2 3 B I A9 Al AR
B 5 AT T 4 95 3 09 A 8 . o 6B A5 2 BUR AH B Y
ILRANUE DL B Bl Wt i o 38 A5 4 A HLAS & % 1) ESG
g T 3 A SR AR S B A ol B A Al 5% AR L 28
N ATROE SuROIP BTN E RN A
4.2 SWIHXE

AR EE T AT S 7E ok ESG 54
BB OE R PR B A RN, A5 R AR 8 s, AR
FEFN (DO AALESG R#EW A RZE R 0. 1,4 1%
B EVEKOE EONIE AT ESG fE 3 Al BE 2 5 20 B
IR IR . A1 (2) JBIR T8 ESG LR 43 B I 56 7
R4 A £l o )i J %) [ U 235 5 el 05 2R
S 1R ENIEESG RECHN 0. 047, 43 B IS¢ T 1Y
[l R HCH 0. 043, 45 B K IE T #F 75 % 3, 4 H7 U
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& :EH
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Tab. 8 Mediation effect test of analyst coverage

@Y )

it
ANA Green
0.100"" 0.047 "
ESG
(0.006) (0.004)
0.043""
ANA
(0.004)
Controls Yes Yes
—8.649™ —2.295"
Constant
(0. 154) (0.108)
Year FE Yes Yes
Industry FE Yes Yes
FEA 29 991 29 991
Adj. R? 0.451 0. 209

AT ] R 8 R R B A 4 ESG LAl
T Aol B2 5 AR AT 3 MU A9 OG0 B il 22
el ESG 4 e oll i 192 H v 45 85 19 45 5 T A
B BB H A T Al ESG SR BRI
Z A SRR B b R B AR A TS M AL AT 0R
T ERER AT R S WA Aok S e AR BT L £ 2 LT
SR 2R GBI T L B 5 ARAT A U 9T DR L A5 B B
& SCRF O SR AH R AR E B9 TR AR B
4.3 BBARSSTITXERER FIrm

7S S R Rl B 249 RS 0 B O G 3 Y i X rh A £
FHHEAT SR> BT G5 N3 9 B Rl o 2 o iy ik 7
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H A BRONE 5 RIS — B AR

F 9 BEXZ E A RO A 5 25 R
Tab. 9 Results of the serial multiple mediation analysis
- (D (2) (3)
AL HL
SA ANA Green
, —0.013"" 0.096" 0.045"
ESG
(0.002) (0.006) (0.004)
—0.270™ —0. 184"
SA
(0.021) (0.014)
0.039""
ANA
(0.004)
Controls Yes Yes Yes
) 4,285 —7.490"" —1.538™"
Constant
(0.042) (0.179) (0.123)
Year FE Yes Yes Yes
Industry FE Yes Yes Yes
A 29 991 29 991 29 991
Adj. R* 0. 256 0.453 0.213

FI(2)ESG B ZECH 0. 096 , fil 9% 24 3 i [m]
HARECHN —0. 270, W FH I TE 10 K | B3, [T
W ESG F 3R] LUSE FF 4347 I OC 8 5, HL3E 3 2% i il
AR A B TSI C . A3 AT,
ESG For Ml o6 i R E 1% 8 3% 0 1E , Al % 20 )

%10

A% B ENT., XEW ESG 5 & @48 [ 17
T il 98 24 05 20 B 0 56 0 i B AL SR . SRl
M LEFE AT WUBS DAl 5 15 B8 o fHEiF, 290 A ESG 48
B ESG 2R B R 4 1 4 i B 5 4k A5 il ¢ i A 22 i
Rl T, BT Al T R B R SR T L i IR 5 43 B
Uil R 2 5 7 L b Al 5 R 2 AH DG 3 A S 22
il B % BRI Sh il R R AR e A S R S
TE VB T 3 WL A 25 Al T RS R R 5 AR
et AL, R H, 159 2 50 E

T3 A Sy E 2B R B rp A BN SR AR A AR SR
KM Bootstrap ¥ & 5 A &% 0, 8 & AL 1 000
WL EE R IR 10, % A A2 P A RN 95 %0 B AR X
AR 0, 5 - B E . Bh A% RECH
0. 004 41, fill ¥ 24 SR 143 A I 5C 18 20 ST o A R0
A3 5 —0. 000 63,0.004 67,41 L2 R, 20 #r il 56
TEFE ESG 54000 Q18 11 3¢ & b & 45 09 vh A 00y 5
S5 Al BE 29 5 A B W OC I A BE = A B
0. 000 14, 2l 37 Hr A 4 #B 58 T 22 H A% =X b A 200
SR, ESG 23 R4 (9 4 ol mT L 3 28 9 ik il ¢
2y SRR 15 3BT U SV e A1 i G 4 40 401 % e L X
PE—2BALUE TP TR 2,314 JlST .

T A AR B Bootstrap 23 M 45 R

Tab. 10  Bootstrap analysis results for mediation effect testing

95 % B x5 X [A]

R AR LY OALEN FRifiiR
TR TR

L3R 0. 051 20 0.003 92 0.043 51 0.059 00
ESG—>SA—>Green —0.000 63 0.000 09 —0.000 82 —0. 000 45
ESG—>ANA—>Green 0.004 67 0.000 48 0.003 74 0. 005 61
ESG—>SA—>ANA—Green 0.000 14 0.000 03 0. 000 09 0.000 18
S ] 32 5800 0.004 41 0.000 44 0.003 54 0.005 28
J58/ IV 0.055 61 0.004 41 0.046 97 0.064 25

5 Z#iEEW

ARICHEEL 20102022 4EH E A B BT Alk AF
NEIEREA BEEFR R A ESG £ 5 @805 W
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2R A 43 BT U OG T B R 2 T Al 1) 2 £ BT K
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RN AN LA € T R TE N
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D A B BIE R LargeFirm, KA 1, F/NEAIEA 0, TR ESG 5 B &1
AT ESG&Eirm, WIEEAZ B IS AL 1K PRI NI A0 2H 57 o M 45 5= KB Al s 5 R B R
mE N, RFA T

2) ArNkis e BB EMIASE pollution, H{GHALE N 1, JEEGYAMLEA 0, B ESG 5H B
A I ESG&pollu, MUEEAE HIMLERAE %K FRE N . R H 7ML R A E S ek
HESURESR, fFE T,

3) EREEL: WEWABMTERASER, B %ER, 4Hlih 1, Hiok 0, JERLESG 5L
A7 B 1A B ESG&tech, ESGhasset, MUEEAZ HINH 45 RINLE 1K1 B A IE, BORELERES ESC WA H
K, SAC/rH SR —8 BAREER MR R K, TARBEMMIIKZ, 57305

R LB/
For e 4 S LB 25 AL
Bt Al T SRR A R
Tab.A1 Heterogeneity test results of moderation
(DAl F A R IAEE S Q) ERFEHEE
Green Green Green
0.069"* -0.033"* 0.081"
ESGé&firm (0.008) ESGé&pollu (0.008) ESGé&tech (0.008)
. -0.383" . 0.111%** 0.058"**
LargeFirm (0.035) pollution (0.036) ESGé&asset 0.011)
0.027" 0.061"* 0.003
ESG (0.005) ESG (0.005) ESG (0.006)
Size 0.125" Size 0.105" Size 0.110""
(0.005) (0.004) (0.004)
0.340" 0.295" 0.259"
ROA (0.073) ROA (0.073) ROA (0.073)
0.086" 0.067"* 0.083"*
Lev (0.026) Lev (0.026) Lev (0.025)
0.196™* 0.179** 0.184"
Cashflow (0.033) Cashflow (0.033) Cashflow (0.033)
, -0.168" , -0.175" . -0.175™
Fix (0.031) Fix (0.031) Fix (0.031)
-0.046" -0.049"** -0.051"
Growth 0.011) Growth 0.011) Growth 0.011)
0.062"** 0.066"" 0.059"
Board (0.019) Board (0.019) Board (0.019)
-0.146™" -0.147" -0.142"
Top (0.025) Top (0.026) Top (0.025)
0.035" 0.037" 0.034"
Dual (0.008) Dual (0.008) Dual (0.008)
-0.166™"
tech (0.036)
asset -0.198™
(0.047)
Constant -3.012" 2.724" 2,635
(0.127) (0.104) (0.105)
Year FE Yes Yes Yes
IndFu];try Yes Yes Yes
(EFIN s 29991 29986 29991
Adj.R? 0.209 0.206 0.214

VED R R PSR RIRINTE 10%. 5%, 1%HIKFELERE.
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