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Abstract

The coordinated development of digitalization and greenization is an important means to achieve
the “dual carbon” goals. Based on the data of Chinese A-share listed enterprises from 2011 to 2022,
this paper empirically analyzes the impact and mechanism of digital transformation on green inno-
vation. The research results show that digital transformation can significantly promote the green
innovation of enterprises, and its impact on substantive innovation is particularly significant. These
conclusions passed strict endogeneity and robustness tests. Mechanism analysis indicates that
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digital transformation promotes green innovation by enhancing the quality of internal control and
facilitating the disclosure of green management. Heterogeneity analysis indicates that digital trans-
formation has a more significant impact on green innovation in non-heavily polluting manufactur-
ing enterprises, enterprises with a high degree of EGS responsibility fulfillment, and enterprises
located in regions with a higher degree of digital finance. This study expands the theoretical under-
standing of the impact of digital transformation on the green innovation of micro enterprises, provid-
ing theoretical support and policy recommendations for promoting the low-carbon transformation
of Chinese enterprises under the “dual carbon” goals.
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1. 5|

TSR, T EZ 528l 7K R, @i T AR R RER I, (BRI S G
R . AR I AP I B SO, ARSI DT T A AR, (B AR (e Yt
FEMHIG A 18 2 PhA, AL AR IR . B /™ i A DRIZA LA R “ 0 7 H AR R IIZAIH . B
PR AEAIEE WAL MRIVELR, IEERE RSN ARG RN S5 SR KR
. FER) ORI SR LU T AR AL, BT R HE “HEB G A . R REAL
ORI . EHHRT, SEOQHAE L IURERA R R SSH RSN /7, [RIN B 25 s A S 3 as
HEZVEH MR VAT Ast g, REGHRRA MR AR D ER . RT, X))
TAEGRIES), SO AR “OWEANRIE” KL, SE T AVRma G A LR2].
I, BT —BEARE, SOEREESEA KN, A SIS m R MRS R R [3], Xk — i
T AN IR ER BT AR o PRI, BRR AR v (R )3l Aok % L BT ) A o A R EL B,

SR, fER R A 5 AR RS T, KAE. S WA AU R AN
WL, MR T HT ATt S BT T EN RN AT A R T B OALIE, ROy IREh
LTS OARBR L T K AR FI[4] . oA H s B3R T I R AN SE 4 /7L itk Al g A 7=
Mottt . MAMBIAEE, REIXRI TS RS H a3 SR AT g S ia 8 Al A B B 3R AT
FEUERE ST A RIRECE, TUECUHLE . AN EEEE, BB Al AU ATY 557 A AWK,
B A RSO B BT AR A AT B s L BpT B8 1 s kAt . DI, SRR TTET
AT TR G ] 0 1) 36 Al % 0 BB B B B A B 5 SRR L

AL PRTTRAE T B S, R UESCIRC RN 7 B i e R S St < B 5 &, B4
5 R AR 38 A b AT S A TR T o 3 Ak AT SR 2L M SR QBT S LA 70, R8T A 54 i by
[ 5 Je b R AR SRR ] o ARSI N BB 5 AN AN e E e A BRE T B A R RS e Al
Rt QIR VR FHBR AT, £ 5 IR 4R T o0 T30 e R0l sl 3 £l A 0 ¢ € BT R I O B AR LA o FLK
ARG T B TR 0r )3 Al 2 G BT R SR B R, 25 R T AR B Rk e SE 2 4R R,
DR 1] ) 5 B A S A AT S A R A PR ECRESR B3t 1 ROUL R T ) SR IR -
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2. ARERE
2.1 B FAHERSFRERIE

H AR BRI IR B 1A, bRk HAS T AR AR s BEURMI RE 0 RENS QI FrEEIISE S I3 . artady
ARAE LA 5 57 B DAL (2R 3R, R HIT RSt QB i 2 (1 S UK N /[5]. Pk, kA
B L St 2R O QU AW T AR BRI . BEER T AP SRR AT IR, e e
TRUEREINIE . B — BT BORB 2 R T Al . 88 AR &N T, Ik T ARN IR E S
FRIEAN A, st T NANER R RRILSE[6]. — 7, B AR 0ty n s Al & BT 2 (R VA, XA
fesdt folk Z 18] R BT A 1, AR SO BOR BT XSRS 1 4K, HESh A A 8. tedh, Horfede
RURT CARERS B4 B 5 N AN (o BT SR, AR Pl TR RO, 38 e BT BRI AT Bt A B B, 3 i A
WEREAE e 1. BT MY K T SO IR B, R TG, gt
QUFE S E G T EAREIIAEL[7]. S5, BT AR R Dy Al KU A SR AL 1 e ks AE Y A
2, B AT RO Y KU QR H BRI 2R 0 BT SEBR A ARV 5 AN B e Pk IR, 07
T Y 2 A5 R AN R SGE Ak B BRI, NSt QBTSSR Bt 7S R BT 8 S0 RF, BRRA I 2
JS:, - AT T Al 2 6 81 KT8]

R AL BT A A FESIHL, R 2R G BT 70 D S R 2 O BT AT AR 1k S L B3R . AT S R HE
ENax BRI ARG TP TE AL, 170 785 U 00 25 T R AT AR A L SRR Ul B3 B S o 42 2 £ )
HRE S A R TR E B 2 3 o SR P2 (o BT AR A O 3 1A ) g AT BORE D, SR R AR
FERANY AN KB BRI A THE XU, T A PR 2 0 BT U U BT “ B A T, RE T IA
PR .ol JESRIEIM e . RIS, QBTN EAR K UET R HCE T R L5 6 B 5 R R R I
fLik$e. IR, gl iR AR SR A 2 0 QU AL b A B UR A BBk AR, [RIIN $ T =)
BB HIRE, A RO G 2t QB 12 o i WA R Bt 2R S ACRE . Bk, Ber @i, e
BUFRESLSEEL 7 Z oot EWMERA SRS IS, ABUEIN 7 A s de A, @8 FRTT 1T BUFS
MR ULRCEE o PRI, A VAR BT A 1 2 € B3 7 o o W R e o T R s ARSCHR Y 1 Rt 1.

BB 1 B AL RES L b il i A b 2 G BT, EL XS S BT P 2 € BT 0 SR e K T s k2 )
o

2.2. MEEEHENDNEAR

PR B 6 10 Al 1 DR R A ST T R A R R LR B 100 BT L PO A % o ol FEE B
WK, e NS EE, 2 RBUTE AR AR . B2 AT R BB A B I, (b 57 5 85
A5 BRI A 2087 . B P RS T I B it X RS et 5
HoR, BEWIRTHE BRE S5E 0K, AR BEREE & FE B E KPR T, RS, 87
PR TAS B TR AL 9L A5 B s, 4RTHERE BB, A RON R BITAR B BA, B T
BN BURIE KA ST 75 SR A IHL. Wu 25 A(2022) [9MB 3R, £l fh i s 3k iy
FEHLL X UM, SRS IR B SR AN, BT A S RHURRR A BB %
REAC A B ER B A IR TE , TR T 35 4 T4 B R (R T 13

HE B R R T S E S SO T S S H AR, IR L R THIE M A, FEhEi
LAR W R ML B0 L G B HT . B2, RIS S IG5 A FRS AR RS M e AL s SRS S, fE
AT TR A b ASL 3 T B KA T B TR . Rz, il o M 5 0 5 T 00 DU A HR AR A 5
RUEBO TR E TR, SALI RS RRE, XHE TR SRR, Mk
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4187 . Barua f1 Chiesa (2019 4F) [10145 i, Ak A FE 15 B4k 25 e i 5 JL T 3R18 G (B (5 25 IR R ASE 7 A
UG, ISR AR S e ok, B G B ER ae e s b AN A R 77, BRI R
TEINER AR AR 7= 5 20, AT SR T8 2 S (0 BT 7 H [11] . — 5 T A 5215 L B 58 R e W 5| 38 22 i ik o v
BEINT A R e AT Sy i T I 7 25 2 40 0 RSy, AR AE AL AT SR BT . S — 0T, A iAE B
FEAT NS SRR B I, ATl I 25 BN PR R S g st et Al = 2R i 7, AT g % 3 5k A
WP RS A EIR 53 1. ik, ASCHEH LU R

R 2: B AL A R A 1o 2 T P A | o R Sk i ik i 3t Ak SR L ) T

2.3. FEMESENPMMER

PER—FIFIC B R BT, P2t S A B A 2t QR 2 5 QB AR 2 1R A .3,
SCILR A EAN, IR OAE R, RSNV SR BT TR R RBER . — O, RS
PER SR QR At 7 R BUERT &, 8 (et B IR AN R Ak AR LY, RTS8 8 5 X
Iy WAL FRARAS . WO ek BIBNE [12]0 55—, A AR R 9 1 G A A WL
PR EAR 2 AR AR, (R HEAS [ BT S A 1] B i A, RIS S AT A, g s s R 2t B
JRIEAL . BEAh, NSO BRI T 25, AU a I 7 ERR I BRER . R L5k
CLR TR BRI TS, A RORsh 2k e @B . [, BEESCTHoRI H st e, Boriefs
TR 5 25 IR AN /) 2 A4 2 1] A8 5 5 B PR, 11 98 Al 5 A BE 22, DT AT i i St A 13 [ 1.3] o
B, BrBORBAMBIEEMTC S RE, RENE SR A WA AR A (I BR A, SR AdR Q3T 2 1A 8] 1 B R
AREAPR, HEIT K7 22 W RT T AR R RITR G ) B SR IE[14]. HR, Brr A B AR SR 45 B AN 32
PERTRI,  thIRREBEAR 17 A5 R SRI BT BRI A . X — BRAIE AR EUR . Aok, BFFTHL
S5 2 U QUE EARLETT RS BOR 587 PR, RERS 78 0 MURHE % B IO LLEUL S, MO = 2t £ 5 S
5 Z A REIHEE T AR Ra, BE ORI 7RG R O RS R R
FURIREST, BRI TSI E S S5 RGN 2 uieiRE, AMURE 1R S E M RRAE, iRt
IR T PR AR R KRR . R, AR AN R

s 3: B A R RE NIl i HE S S & R A2 HE A I A b 2 L BT

3. fAREItT
3.1 HAREFSHIEFRIE

ASCERLT 2011 4% 2023 R [ A Bl BT M E NI FEAEA . i A F 0 45 s
WFERTRAR R H CSMAR # e, kSt LRIE Rk B CNRDS Hdii i . FEAE R 1% LN B IREAT b
H: (1) SIBR ST ST*M PT HIFEA; (2) HIBR R BB REERIIFEA; (3) AT M &AL, Sk
T HASATFENAE AT IREA; (4) AT SRR FERCD i RIsEm, X T E LA B 1% 99%4k
BEAT 4R AL B .

32. BEREX

321 WEBTE

TEYSAR ST AT, G 005 B B i BB A o B L G (o B B T (R FE AR . 466 6137 i B (Grretotal) Hy
a0 R B RN €0 S B 1 B A AR SR NS, SRR 1 4 L B HT (Greinvent) i sk 4 €8 % BH & R H A £
KVPAL, AR 2% L0 ET (Greutility) W) FH 28 (2 S BB AL LR B Bk T i . [RIB, i 4 L I 80 H B it
SRNE) 7 FRHIE, ASOHR AN 1B SRR E i A 38 77 .
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322 MRBRTE
i CSMAR #dfs e v i) M B A G TOVP AR P, AR B Bm& 51 40, BoAR IR HZU Ak

S N i&z?—wﬁi%&iﬂz?%mﬂﬁ%%&%‘aﬁbu*xﬁﬁﬁﬁ, ﬁ%@%mﬁ%’i&z%ﬁﬁh HE BN
ATl B3 T B R 2 31 T AR b o ARS T DR SUR A 55U BARAR G (0 SR TR AT AT i B, IX—
FRREA LRSS — R T e (e B R o (W BARA T, G LR N A T T 5y
IS REAMFAEABR T RIS, R ZREEE T AR IS Ve, Bt Fr Sk g
i (15 % A LA B B B SR I A0 . TR, AR EmT DATEAT 2. AT Hb A A oMb ¥ B A s B RSP
[15].

3.2.3. HHIEE

1) FEEE P (EMD). 3% Xiao 1 Shen (2022) [16]FIHT5T, # CSMAR s 25 th i R 5% 4 B 4%
s?g?%h\{”ﬁjj@@#ah CSMAR s FESRAL T A B B BB SR 1 DL I VE M5 B, BRI guk H
P REE SR & RIS B R G\ TN 2 . IR EE T FRNAEZ —, 598 1, BIK O,
¥ & TS5 AH N ﬁawﬁiklﬁﬁsa’ﬂ ERESHE TR

2) FEEER A1 (Cooperation). AR =25 SR RISEAE S, B &, mAR R LR L [E
TH ISR OB B R IEAT VAL, X RIBEE AT 70 1 5O b .

3.24. FHIEZE

NBE G R AR B 22 I P REME, ARSCS AR GT, AN JZ DO RHIEAS B b T #eh), Bk
NVAERE (Age)s Ak AR (Size). %77 75K (Debt). B~ IN 25 % (Roa). kA B (TobinQ). Akl Kt
(Growth). &zt (Cash). AT AUEEH E (Top). PIHREG—(Dual) bl & & i I (Audit) . & 1 T BAF
BEIRA ST

Table 1. Descriptive analysis
%= 1 RS
A e 5E X WE CPEE bikE BUME BKE
SR B Gretotal — Ln(ZRt5 LR FiELE +1) 13,427 0 0.366 0.788 3.738

SRS ERFT  Greinvent Ln(ZRE KL R gL +1) 13427 0 0.244 0.628 3.332

ERIE PSRRI Greutility Ln(ZREaRMER HES +1) 13427 0 0.224 0.564 2.833
HE2 it Digital Ln(E A0 5% AR FF) 13,427 0 1.113 1.152 4.304
b Age Ln(A & 4E#E) 13,427 0 2.243 0.786 3.367
Al F A Size Ln(&%577) 13,427  20.02 22.31 1.212 25.93
B AR Debt SR B 13,427  0.0570 0.419 0.193 0.908
e a2 Roa RN ST 13,427 0229  0.0380  0.0630  0.210
A E TobinQ EEQME 13,247  0.843 1.959 1.169 7.809
AR Growth B K2 13,403  -0.645 0.182 0.484 2.963
WEm BN Cash %ﬁ{ﬁzﬂl’: iﬁ;ﬁbﬂ“/ﬁﬁi 13,425 —-0.336  0.0870 0.124 0.461

FrG RS Top R AR BRI LA 13,427  8.567 33.22 14.29 71.24
PERE— Dual FHKEOAEMETHIML 13135 1 1.712 0.453 2
R Audit AR =1, B =0 13427 0 0.712 0.453 1
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33 WHEERRE

DR T A RO A b S € BB OS2, AR ST 7 LR [ A

Innovation, = « + gDigital,, + yControls,, + year +ind + ¢,

Horp, i A0t BRI Innovation, AR, Fox i bk t FERILROANHTIKT, HSREEF
R M Digital, NEAE, KT At R RITEE:  Controls, T SCHER)— R4z
Apk; year Alind 73 IR RO ATMLRE E RN g NBEHLIRZIN
4. STUE I SR TR
4.1, BfEEVFLER

ey A R % L BT 2 M R [ VA 45 SR AN 2 s 35(1) B)MI(G)FIRIR, FERGINFEHI AL R 1
#LN, Digital 17 REUIILE 1%KKF EEZENIE. FIN, 5(2). (4)F(6)5) 145 REY, fEIMAFEHIZLE .
S AT LIS E RN ), Digital B REIEA R T, KRB R R (e E 2%t Q8 5 T A 4%
HORBEAE . BRAh, AHBCT NSRS BT, Ky e 2R i 36 Aol S i P 2o €8 G ) 2 3 1 FH BE D
> MTIAE 7R3 1.

Table 2. Benchmark regression results

F 2. FERVFLER

() ) 3) 4) ®) (6)
Gretotal Gretotal Greinvent Greinvent Greutility Greutility
0.541™" 0.291™" 0.486™" 0.277™" 0.271™" 0.113™
Digital
(0.036) (0.034) (0.029) (0.027) (0.026) (0.025)
-0.109™" -0.073™" —0.083™"
Age
(0.010) (0.008) (0.008)
0.213™ 0.179™ 0.137™
Size
(0.010) (0.008) (0.007)
0.233™" 0.119™ 0.160™"
Debt
(0.039) (0.031) (0.028)
0.164 0.004 0.088
Roa
(0.111) (0.085) (0.084)
0.028™* 0.030™" 0.016™"
TobinQ
(0.006) (0.005) (0.004)
0.038™" 0.038™" 0.015
Growth
(0.014) (0.011) (0.010)
-0.117" -0.114™ -0.061"
Cash
(0.050) (0.039) (0.037)
0.000 0.000 0.000
Top
(0.000) (0.000) (0.000)
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-0.013 —0.033™" —0.007
Dual
(0.014) (0.012) (0.010)
0.039™ 0.036™" 0.023™
Audit
(0.013) (0.010) (0.010)
—1.548™ —5.334™ —1.475™ —4.639" —0.734"™ —3.155™"
cons
- (0.124) (0.222) (0.102) (0.187) (0.090) (0.168)
Ind/Year YES YES YES YES YES YES
adj. R? 0.120 0.201 0.106 0.190 0.103 0.170
N 13,427 12,938 13,427 12,938 13,427 12,938

W WS NN R ER, Up<0.01, ¥p<0.05, ‘p<0.1, T

4.2. REMKELE

1) THRAREE

ER A A UFER SR O BRI RR/E, RAFMERE TIBENRMERK R T HRTT
sERHERE A R, SR TR BRI At W 8. 5% Madichie %5(2021) [17]. F K (2023)
[18]HIRIFFE, IEBEi o — AT B F P 4 o il 5 1984 -8 i N[ A s 4 [ 1984 R /)
B SR (28 BT E Al S AT B A BOKF T R R . RIAZS R L 3 B, nLVEH, HFE
HE R RBOITE 1% 1KY FARRE R N IE . X R, TEHRRN A ES, B b s B s e f B 58
BA REMIEER .

Table 3. Endogeneity test (2SLS model)
3. NEMARIE(2SLS #EAY)

@) &) @) 4) ®) (6)
IVL: 3 — TGP 5 x 1984 4FRF TN SE IV2: /s — WILIBERFE /50 x 1984 46 1 /3T
EERAE i )
Gretotal Greinvent Greutility Gretotal Greinvent Greutility
1.920™" 1.353™" 1.340™ 1.675™" 1.404™" 0.873™
Digital
(0.405) (0.300) (0.314) (0.368) (0.296) (0.261)
controls YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES
rk F &iit & 104.501™" 104.501™" 104.501™ 121.558™" 121.558™" 121.558™
F4uitiE 140.814 140.814 140.814 161.482 161.482 161.482
N 9188 9188 9188 9188 9188 9188

2) Heckman W§25 1%

A0k — K A Heckman W3 BOBE R SR TRV (E IOFE A I #7227 8. 7ES8 — I B, K llg BT
R G E AR R, RA Probit BUALTHE AR I OK/RETEE R (IMR). 5 BUE IMR Az 42
BHPNEREAT A 30T, & 4 R T3 —Hr B s R SRR, RIMEFEfH] 7 REA R Hm 2 5,
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AT TS SRATIIR — SRR R SCHE H AR BE

Table 4. Endogeneity test (Heckman model)

= 4. NHEMRLE (Heckman #23Y)

1) 2 @)
Gretotal Greinvent Greutility
0.288™" 0.273™ 0.112
Digital
(0.034) (0.027) (0.025)
0.209™ 0.281™" 0.089
IMR
(0.099) (0.080) (0.075)
-5.864"" -5.353"" -3.383"™"
_cons
(0.351) (0.294) (0.270)
controls YES YES YES
Ind/Year YES YES YES
adj. R? 0.201 0.191 0.170
N 12,938 12,938 12,938

4.3. BEMKRI

1) B#EAE. ¥4 Wang (2023) [19]. Zhang #1 Dong (2023) [20]H931&:, A AEHR th¥
AL EE T AR OSBRI R AT 1 1 AR BUE A B AR K FE FR (Digital_other) . FLUk, 8 FH A k3
TCTE B2 7= o5 T 5 7= R E I EL M S B2 A 3 20 (1 B AR F A (Int_Dig) . 415% 5 Fizw, Digital_other
A1 Int_Dig 1 R EIITE 19%H/KF R ENIE, UESE T 4Rt .

Table 5. Robustness test: replace independent variables

Fo REMRNE: BRETE

) @ @) (4) () (6)
Gretotal Greinvent Greutility Gretotal Greinvent Greutility
o 0.043™ 0.038™" 0.018™"
Digital_other
(0.007) (0.006) (0.005)
) 0.784™ 0.738™" 0.310™"
Int_Dig
(0.151) (0.128) (0.106)
—4.485™" -3.838™" -2.822"" —4.368"™" -3.763™" -2.719"™
cons
- (0.202) (0.170) (0.153) (0.230) (0.194) (0.172)
controls YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES
adj. R? 0.199 0.187 0.169 0.178 0.168 0.152
N 12,938 12,938 12,938 10,403 10,403 10,403

PN

2) BrAAe R, KA CNRDS $udfs [ b () 2r o & AR BCECR ARy b sx L GFT RE D4R FR, JF4E 6

— YT e I

LA G LR FE IS fa RO TR) . a0 6 S5(1) & (3)5IHT7r, Digital i RAAE 1%H) 3%
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KT BIRZONIE, Xk — RS 1 3 uE R A 45 B a5 1 .

3) TR E A . H A ST AR AR o Al R e L R B CRE AE OB SRR 07 .
R, ASCRH Tobit B8 EF AT RIE, S5 R W 6 @) E(B) VIR, ZO RN RKREE
NIE, BT iSRRI

Table 6. Robustness test

= 6. IR

1) @ @) (4) (5) (6)
L.Gretotall L.Greinventl  L.Greutilityl Gretotal Greinvent Greutility
0.201™" 0.168™" 0.110™ 0.997" 1.262" 0.446™"
Digital
(0.03) (0.02) (0.03) (0.12) (0.13) (0.12)
controls YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES
N 11,751 11,751 11,751 12,938 12,938 12,938
Adjusted R? 0.202 0.156 0.172 - - -
log pseudolikelihood - - - —9967.198 —7788.342 —7523.867
AIC - - - 20042.396 15684.684 15155.734

5 HlFlSthSRREER

5.1. HUBISHT

511 FREENENNNUNEE

T RN TR A E IR EEEE R . SIS REY], BUr R R B R Tl
PP e L7 %S EEEB(2) (4)s (6)5)5H(3)+ (B)s (MANFTLAF i, B e i) REAEIMAFR
SR PP FR AR B A PR B, H TR B R B 1%KF BB ONIE, BB R ) el SR
(ISR I i BUR 27N RS IE 5 QS

Table 7. Mechanism analysis: environmental management disclosure
= 7. WSS INEEEINE

(@) @ @) (4) ©) (6) Q)
EMD Gretotal Gretotal Greinvent Greinvent Greutility Greutility
. 0.116™" 0.291™ 0.281™" 0.277™ 0.271™ 0.113™ 0.107™"
Digital (0.026) (0.034) (0.034) (0.027) (0.027) (0.025) (0.024)
EMD 0.088"™" 0.058"™" 0.051™"
(0.011) (0.008) (0.008)
—4.429™" —5.334™" —4,945™" —4.639™" —4.,383™" —3.155™" -2.928™"
~eons (0.135) (0.222) (0.225) (0.187) (0.190) (0.168) (0.170)
controls YES YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES YES
adj. R? 0.372 0.201 0.205 0.190 0.193 0.170 0.172
N 12,938 12,938 12,938 12,938 12,938 12,938 12,938
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5.1.2. FEHREENRABEERE

H13E 8 AT A H, B A e T e S 35 et 3 ol 5 i 1 B % LM T B 5 K. 510(2)
ZI|(6) LR LR, B 5 P 2w A AR A BV R B8 2N IR, SRR R i b Al 2
SROIR Y N Rt AR (B Bl BV i P 2 T R R (S

Table 8. Mechanism analysis: industry-university-research cooperation
< 8. HEIH: =EMAE

@ &) (©)) 4) ®) (6) @)
Cooperation Gpatent Gpatent Ginvention  Ginvention Gutility Gutility
o 0.214™ 0.291" 0.246™ 0.277" 0.234™ 0.113" 0.092"
Digita (0.022) (0.034) (0.033) (0.027) (0.027) (0.025) (0.024)
0.210™ 0.202"* 0.098™"
Cooperation
(0.021) (0.018) (0.016)
—4,019™ —5.334™" —4.491" —4.639™" -3.826™" —3.155™" —2.760™"
~eons (0.200) (0.222) (0.222) (0.187) (0.186) (0.168) (0.167)
controls YES YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES YES
adj. R? 0.169 0.201 0.218 0.190 0.216 0.170 0.177
N 12,938 12,938 12,938 12,938 12,938 12,938 12,938

5.2. RRMERIE

1) R EG A

AV BT AL AT M 5 YR E 2 s B AL B T SR QB R E . BTk, ASCikE (BT AHE]
WORZEAT A REEALE) (EHARMEGEEHEEREMEY A CEMmARATIL A EIET) , BRI
K53 A E G g AR S Jedll . 7 9 B RIES5 R BoR, Digital B REIU/E 1% KK F N EEANIE, H
e E 5 Gell i ZE R T Eis e, HAE 2502 R0 p (HIY8 0.000, EBE4E4 7 AR, Ui
AN R P )3 Al SR e BT e A AE AR B 5 el R B R B3

Table 9. Heterogeneity test: whether high-tech enterprises
F 9. RRMRE: BRESHEAML

() @ @) 4) ®) (6)
Hishelk ARES R EGRer AREGRer EiS Rk JRES R

Gpatent Gpatent Ginvention Ginvention Gutility Gutility
0.215™" 0.693™" 0.160™" 0.638™" 0.112" 0.344™
Digital
(0.047) (0.047) (0.041) (0.038) (0.029) (0.035)
-0.504"" -2.048™" -0.389"" -2.002"" -0.270™" -0.943"™"
cons
- (0.161) (0.168) (0.140) (0.135) (0.099) (0.126)
controls YES YES YES YES YES YES
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B
gk
Ind/Year YES YES YES YES YES YES
adj. R? 0.127 0.099 0.099 0.101 0.109 0.075
N 5500 7927 5500 7927 5500 7927
24 pH 0.000 0.000 0.000

2) f\k ESG #ifE&H

ESG 1F Ny mT RRS M i Ry e brife, S22 AR 25 A OG5 B 5 A 5 v BEATL A R 5600 o S P 00 EE
ENLRIANCA AL G 7 BB T SR OK S 3 A A, IR T Her A B R A A B R G B 1
#71, 5l SR FHAR LA G RE RO . BT FIREE, AR 5 ESG BRI 4al, H
B A B TR S Aol (o B (0 R R R RV E I B B35 . ARSCRAARIE ESG PF/E Nl ESG %
PR EARRR, RPPRMRE E AR O 1 2 9 4y, My ESG 5 E b 3 M (158 H 15 (ESG_Digital)
S R TR LS, [AIH 25 R LEE 10, ESG_Digital [ REUE 1% /K N EENIE, K ESG VF4rik s
(o All,  F R A TR S 0 BT R AR AR 5 i 5 Ay 2 3

Table 10. Heterogeneity test: ESG
= 10. AL ESG

@) O] (©) 4) () (6)
Gretotal Gretotal Greinvent Greinvent Greutility Greutility
0.541™ 0.317" 0.486™" 0.313™ 0.271" 0.130™"
Digital
(0.036) (0.037) (0.029) (0.030) (0.026) (0.026)
0.034™ 0.026™" 0.021™
ESG_Digital
(0.002) (0.002) (0.002)
-1.548"" -1.248™" -1.475™" -1.243"™ -0.734™" -0.545""
cons
- (0.124) (0.123) (0.102) (0.100) (0.090) (0.089)
controls YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES
adj. R? 0.120 0.141 0.106 0.126 0.103 0.120
N 13,427 13,303 13,427 13,303 13,427 13,303

3) HrefAR

BB BT AR GG R R &, B SRS mAE[21], BON B AEZRRIE RS . 7
SERRZEAR T SRS AL TR (O S AR, 208 1A DTG I L, A AR BE T AR AT A Al BT AR,
SEIL B L, TOTE BRI T A AT 2 0 BT B XU 1 55 AN SE 17 [22] o« ASORATAE KRBT i
WEFE O RATH) (B GRSk R X H SR AR KT, R th A ok B AR o e
BRI AT R ANHC 7 S Bl IR B R A . 3R 11 iR SE R BN, T B R R R A
X, B R A, S5O0 B K B R, o= SR Lk O BT 2 Rk
ZREANHT, 2R T R A R T R A X B B R
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Table 11. Heterogeneity test: The development of digital finance
F 1l RRMEE. HFEMLR

1 2 3) 4) ®) (6)
HreRRRE BFeMRENY BFeikRE HFERRRE BFeMRKREE BFeRKR R
Gretotal Gretotal Greinvent Greinvent Greutility Greutility
0.197™" 0.314™" 0.204™" 0.318™" 0.065™ 0.116™"
Digital
(0.045) (0.054) (0.036) (0.044) (0.032) (0.039)
—6.256™" —-4.976™" —-5.528"" —-4.270™" —-3.686™" —2.950™"
_cons
(0.326) (0.315) (0.277) (0.265) (0.252) (0.237)
controls YES YES YES YES YES YES
Ind/Year YES YES YES YES YES YES
adj. R? 0.218 0.210 0.206 0.200 0.182 0.176
N 7265 5666 7265 5666 7265 5666
24 pfH 0.000 0.000 0.000

6. ZELEBRBT
6.1. &5ig

AN T B AL B VL 5 O AR AL, 6T o A TRl A bl
SRR TR BIE R, P LA (U RS e AR 0, H 5 A
PESREQURTHIEL, SO ILF IR SR PR G OURT MM N 5. WUBIARIR ], Py HOEF B3 15 B B A
SRS A R T AL R A R e LR € QT SRR . B8, SRIRPEAM BT, My At
TURHAE TS L el EGS T AE 7R R ol LI 0 R P M X )€ M5 6 6037
(R S 5235

6.2. BERER

B, BUFROINPVES 5807 5 2 Ao R AR S G BRI R, DAHES) g Aok 2%t 68
RRE0 . 0 TAREEAR R 7RG BT, R 5m N AUHT RE ) U0 T Se Bk BUHE s i A, B
A N3 oL St AN A A SR SR A i T BCROR ISR R SR o RIS, BURFRCRIUET VR R, P Bhix s
AR RBCT AR, T A A HAE By A R e HEsh il 2k v B R R O G BE A . )
I, AR I A AN R I TE IR REAT SRR R AR (L BT, T R A sl e o B AT e 2 A P o
A, — 7, BURFRS S ENEARR m AT RE R, RS T HoR; ST, B
AU LA FSS 77, STt Ak 2r % R AR IR HIINIR V8 BRad 70 7 Sh AR M) 2 A AL R

H, Alb A A By AR R A A T RS B DR AR R, I R . S A R BOR I ST S
R G, =T EVAE RSB, G RACEL ) T SR B AXTRR, $RmE R, B
SKOLR R M Bk . AR, A7 0 ER S R B UL R A S IR St B 5 4, A
MR R AN W 7 35 7 22 W S AENL], SR QR G S S A AN AP E,  HERE A b % (0 S B A HF
BR o
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