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Abstract

With the increasing global attention to resource, environmental and ecological issues, green tech-
nological innovation in enterprises has become the key to achieving sustainable economic develop-
ment and environmental protection. In this context, based on the data of Chinese A-share listed
companies in Shanghai and Shenzhen from 2011 to 2022, this article analyzes the role and mechanism
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of digital finance in promoting green technological innovation in enterprises through a fixed effects
model. Research has found that digital finance can effectively promote green technological innova-
tion in enterprises, especially in state-owned enterprises and enterprises in the central region;
The mechanism analysis results show that the alleviation of financing constraints and increased
R&D investment by enterprises play a mediating role in the impact of digital finance on green
technological innovation. Therefore, the government, financial institutions, and enterprises should
cooperate to jointly promote the construction of a comprehensive digital financial support system
for green technology innovation, promote the high-quality development of green technology in-
novation in enterprises, and provide strong support for sustainable economic and social develop-
ment.
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SRR SRR R R SRR, WA ARG R SR T AT, e CBORBIHT H 2% R,
REAS N RBE BRI A Tl ™ b S EOR IR S T B BEIERE & A ANHT . B AT P [ 2R e Y 45
fPrE S A SR O R, AR GBS B, DI ERTG G SR BRI AL
R, NBEFEREREHIEE . ISR ARSI ARE, LSRR A BRI ok
AV AEHEAT S U BOR BRI BT I AR R 55K, SE BT R dE4Esk, BEEDNT R, K. =
THE AR B AR BB REINEEE TS SRS, HraibiAREma. Brem Ay
A A Al 2 G B AR R S A 5 e SRR AN RS 0 1, 38T DU A RO E « Biiais gy, fefidnlbIT sk
CERBIH, BOSHES AV AR J S 0 e Y ) = A P2 T B

HET, TR EER G R A S BLENHT KB A R s, B 25 m AR R E 2T 5.t
RICHCT et (o T R Aol 2 (B BOR BB SO AR R — B TR] A S AT ST, 2 Al 320 ) v Jt
BRI LIRGESE o[RS A S — DA EE P 2 2 [ IS LA, XTI Bty g SO Al 2 BOR BT HY
SRAESE, BAABIR R SUNBRNE .

2. Xkt
2.1, R EHAR G FTA I E &

RIS FE AR B8 J2 TS Aeolb 2% BoR BT A i R R AT W . AEBUR IR T, 5200 PR 3R 1 2%
ISERUI L] PREEA[2] A S AR 7 Bl A [B1 55 UK TR, X U T L3l 3 JOAA AL 5 b sl B FA B3R
NAN RO B R PSP B . fEAR T, BETCM AR B S AVE B Z ISR T —J5th . folk
PERT[4] KU A REE[5] ESG PFLR[6] LA Mt & SR AT IR UL 7158 4l B BRI, 2 X SR tBoR B A=
W S5, EHERSIREACP[8]. AN 5 [91LL K BN R B [10] 55 E BRI
WAE SR A AT Sk O QT R T AR B AR o AE T 2 1, PR [11] AR [12] Pk AR R [13].
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3.1 HFEmx R e AR

B A A AW PR 5K A% 0 JT 8 AESR R B (R 51 TR 5 Al K TSI ZR AR BT
Al AE Y BEVEVH FERER S HEUR RIS SR RESRTH Ak b TR 5 A P AR, TSI A 28 5 24
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BRI ERHEI SRR ST . S, BT R DR E BB, LB, X T HRAT S il
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M 7R R, SRR U E O, IREIE 2R TARN . H =, BT R RENS FEIREE 5 ik
A, PREEHRCE . 2 bR SR I AL ) B AL AR RE W A R BRI Aol R R B8 A RIS 5 JiAS - Al ]
LSEAE SR B R AR 55, Ok IRDPR 5 (R B, ATTORE B 22 SRR N RIS (A BoR G h . 26 =, #7
SMAMNT I FRBIE, SOFROmAR. SERERMBANE,  H07 Rl R i i XUS 1T A
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HEVCECALAE] DAL s B SR R B AR, B35 BRI T Ak 15 B ASE ) BAS, - AT A RFR AR T il )
RLGE T TREAN SR G A o B0 Rl vl CAERTHRE BT 2808 o B0 iR AR B 7 A AIX R R R, SEBL T
Rt LR AU R R 3. XSS HR FBOAUER & 7R RCR, e T R RIS, b Re s
PRI SRR BT &SRR S SR B QBT U H o Rk, AR Hi R H2a.

H2a: 05 < it o 22 fiff i B8 20 R et A b 2R SR B

H, WERBANE . BB B GRCE, bR Gt T E R AR B SR, AN HES 4
MEIEANBEA BN o TR, K< Rl BE 0 SRS HE - DF i G103 10 H A T8E e UL AT 2, {15 ol BE M8 0K B2
EBRNBIZEOERAQE o By eRts vT DB ABERS S, FIA s GEOR GH I H AL
BRI ARSI S, W gl g e BN, el T E SR, W E 242 BRI SR
OEIHUR. 28 LR, $EHEBE H2b.
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4. ‘T
4.1. TEAA

411 WRRZE

ISR AL B R A 2R O BOR B W7 (Patent) . T4 K 22 8038 T Ak 4% (o B R BB AN G &
Sty BV FZR O EORBIHTK T o (HBRBEUE 252 B USRS R R AR, ASRE s el S e 4
Ak R EEARBIFTKCT, BT PAAR SR 2t B B SR B

412 WREE

ARSI R AL B BT SRR R KT (Dig) o AR SR B3 il iR BORA b X TR 80 B R R KT
[, R HT Bl A R RO = N —— R ) (Broadth) . {8 TR (Depth) . BT ALK
(Digital) it — R FEA [F 4 L 1 80 7 2 <o A JR K Ak £ (o SR BT S
4.13. EBHIEE

ASCEIN T HEbRE bR, AR as: MAER(Age), A YEEGRR S EliEd: Al
RA(Size), FAARMIE BEP X HORMI s TR ST (Lev), AR S AR AR IR B SRR A B PR3

B % (ROA), Al SR 0 RRR LT 7 S Al A P (Growth), FR BB %k
R WP (TopL), 35— I AR S S e SR 2
414 PATE

(1) FEZIH(SA). I F# WK H SA. KZ. WW =AM EHck a2 B R 4 0. AR
F SA feEu 4 xH Bk A st 20 . (2) WA (R), HBFASCH SEMIRAM L EREE. B
AR B E X AINR % 1 iR

4.2. BIERIR

ASCHIWT TS A PRI IR A B AR, ITE A 2011 4R 3] 2022 4F. AR A B AT Rl AL
(Dig) KR T AL TR 2 M7 e FTrh Lo R AR CIE TR 2807 B iR 50 [23], #oidpeAz s aih okt
BOR QUK H & (Patent) >k H CNRDS #iffs e HAt P A B8l Bk A W2 8 22 . AEREAT A 5 70 A
R, RFEAEATE AT B —, HIERGEL AR AEA BT, HIER ST, *ST 2 PT FEA;
F=, AEr LR N IE BT LT AR, S, S ERAT SUIIIA] M SRR B R e, IR
P AR AT a4 R AL EE . B 2845 33,745 ZRFEASTLINAA -
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Table 1. Definition of each variable

Fl ETEEX
B~y B 75 TE X
R R AR & SR Patent b G H AL
Wy =y B LR 5 Dig ¥ 7 H A pbiE %0100
LR SA SA fREE A HE
AR
RN Rd R ENE N
v R Age FREARAMN JER TG — ETHFEN
A F A Size R RUT L
B A A % Lev B R PS
AR 5
RE AR R ROA SR
Ak K Growth BN IE KR
REA & Topl BRI AR A A L
4.3. REE

431, EEDFER
R FEEL T < RO AR 2R CLB R B BT 2 75 A7 (E BLIEREN A SCHE T AR 40 g 2 ] 7 AR AR
FREARLGR -
Patent, = o, + 4, Dig;, + @, X, +7; + 9, + &, Q)
Hrr, Patent, FoR i ARMLAESS t G L R HIER:  Dig, AL i FTALE (5 t AR T e Rk JE
BH X, AEBHIRRE: y R MRREDERN: 6 RAREMEER: & NHABFEYLRZT.

4.3.2. RAYRER
N TR SRS S B HARQE 2 RIERALE], B a0 R A SO AT A5G -
MID, = B, + BDig; + B, X +7: + 6 + &, 2
Patent, = 1, + iuMIDy + 11, Digy + 1, Xy + 73 + 6, + & 3

Hp, MID, &8 iE, A EEIRM T ARG H(SA) R A(Rd); Patent, « Dig,~ X ~ 74
O~ & FHISCRE —Fo

5. SCGIEERE S
5.1 ZfEETRBLGER

i%itﬁﬂm IREARAEBEAT [ 00T, G5 R IEE 2 Fros. 4% 2Q) (251 8oR, TRkl

» BT RO LR R BT B E K IE R . & 23) 2 (6)5 70 BB T e Rl B v

E\ﬁ%w&u&ﬁ%%ﬁﬁﬁﬁﬁﬁﬁ%éﬁ*@ﬁm&m,THK%E%#E%@%%&&H@&
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L BORWRICRE F1 LKA PR 5 AT BR A o

DOI: 10.12677/ecl.2025.1451589 2802 N e


https://doi.org/10.12677/ecl.2025.1451589

K

Table 2. Benchmark regression results

2. FERVFLER

1) ) ©)) 4) ®)
Patent Patent Patent Patent Patent
Dig 1.051" 0.918™
(3.82) (3.32)
Broadth 1.060™"
(3.07)
Depth 0.00280*
(1.81)
Digital 0.00346™*
(2.66)
Age —0.0964 —0.0856 —-0.0871 —0.0950
(-1.34) (-1.19) (-1.21) (-1.32)
Size 0.405™* 0.405™* 0.409™ 0.409™
(7.61) (7.60) (7.68) (7.69)
Lev 0.348 0.363 0.356 0.361
(1.57) (1.64) (1.61) (1.63)
ROA 0.940™ 0.891™ 0.940™ 0.949™
(2.12) (2.01) (2.12) (2.14)
Growth -0.176™* -0.177"" -0.178"" -0.179""
(-3.09) (-3.11) (-3.13) (-3.14)
Topl -0.407 —0.444 -0.414 -0.412
(-1.13) (-1.23) (-1.15) (-1.14)
_cons -1.083 -9.475™* -9.722"* -7.712"™ -8.055""
(-1.33) (-6.88) (-6.65) (-6.30) (-6.60)
Firm Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
N 33,745 33,745 33,745 33,745 33,745
E 157 137 137 19 137
r2 0.746 0.747 0.747 0.747 0.747
E: p<0.1, “p<0.05 "p<0.01, FEMH-.
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5.2. RS

£ 3MIBIA) (2) B)RY, BTt ik Er O BORQURTE T i X A B2 50, (EAE AR AN TG A
XM R o PR IX A5 R KT IR BT, BEAMBAR S OIS AE i BE R, R i iz e, %k
TR AP AR BN o AR P X AFAERCR IR RIS, Gt R A o, ZE B A2
Bt B R HE RN 32 2 PR

% 3 51(4) (5)FRH, Koy et E AT folk ax tBoR BUH KRR TR E AT k. AT L AE Rl 5T A
J1v BURSCHF . SORBIHTEA UL AT WA S50 i A S . 2T, AR ol SARLE RGNS
P2 E SR, (H LB AR A St ) R ) o8 H X DL 78 7 8 3 2B e ) S8

Table 3. Analysis results of regional and corporate heterogeneity

F 3. XAl R R STER

1) ) 3) 4 5)
R X Fh R A X P X EA ik JEEA Ak
Dig 0.709 2.779™ 0.638 2.119™ 0.879™
(1.55) (3.58) (0.51) (4.56) (2.39)
Age -0.212" -0.527"* 0.620"™ 0.293 0.0338
(—2.41) (-3.08) (2.95) (1.45) (0.41)
Size 0.447 0.423" 0.205 -0.0282 0.702"
(6.36) (3.44) (1.60) (-0.27) (10.74)
Lev 0.125 1.615™ 0.0993 0.637 0.293
(0.43) (3.15) (0.19) (1.42) (1.12)
ROA 0.820 —0.306 2.270™ 0.550 0.625
(1.45) (-0.30) (2.03) (0.59) (1.24)
Growth -0.197™ —0.200 —-0.116 —0.0313 —0.255™"
(-2.59) (-1.62) (-0.90) (-0.29) (-3.74)
Topl -0.521 0.967 -0.560 -2.753"™* 0.668
(-1.10) (1.22) (-0.64) (-4.18) (1.43)
_cons —9.410™" —-14.59" —5.999 —2.543 -16.67""
(-4.57) (—4.58) (-1.47) (-0.96) (-9.41)
Firm Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
N 23096 5318 4222 11230 21511
E g — - - o
r2 0.757 0.753 0.669 0.792 0.717
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5.3. REMRE

1) FA@bRvER . Faf@bruk iR — PR S bR iR, T RON R v B AAAE Ry ZE . 45
4B, B RAEAAER T Z MBI, BT Rk IHX b 2k O BOR B A &3 R R

2) BRI R B R AEORE AT B bR . 4 RUE 45PN, BT
FERETTIET, BTGt 4l 2 G ORGSR A AE 5835 (0 IE [ (2 Bk RO

3) DIERRFIREEAD o il G SE R G SRR A R (K 57 R0, A S0 o3 3l 5l Bk 2015 4R AN 2020 45877

RetG A, 4R 43) (PR, Bk RIEECR R I A5 RAKIR B3 BAT 5 — 2 W
FLaE R RA BRI AR .

Table 4. Robustness test results
=4 REMREER

(1) ) ©)) 4)
Faf bR iR B R A R Ak 2015 FHHE Ak 2020 FH
Dig 1.138™ 0.558"™" 1.130™" 1.047
(4.08) (3.94) (3.91) (3.47)
Age —0.140" 0.0162 —0.144" —0.155™
(~1.96) (0.44) (~1.90) (-2.04)
Size 0.383"" 0.174™ 0.383™ 0.371"
(7.14) (6.33) (6.79) (6.55)
Lev 0.366" 0.119 0.429" 0.386
(1.94) (1.05) (1.82) (1.64)
ROA 0.817* —-0.168 0.809" 0.717
(2.29) (-0.74) (1.72) (1.49)
Growth -0.158"" -0.104™" -0.160"" -0.171""
(—3.50) (—3.53) (-2.60) (-2.78)
Topl —0.478 —0.209 —0.530 —0.451
(~1.46) (-1.12) (-1.39) (-1.17)
_cons —9.542™* —4,573™ —9.557" —-8.942™
(-6.93) (-6.42) (-6.51) (-6.10)
Firm Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 32796 32796 30554 29297
F 13" 19" 19 17
r? 0.748 0.713 0.749 0.746
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5.4. REMERIE

R AT AR T 22 22T e R KT RS, b2 32 3 K s, T H B T &
il 5 Al 2 (0 BT 18] W] BEIRAFAE A BER K &R, BRI A SCS A 2R AR [191 R A Ky A e R o e
— I N T RAR RO AT WAEMER I . T RASE A AR AR K45 R (p = 0.000) . HH 48 R (i e, 95 TR
AR S5 R F KT 1000 11l 78 16.38, fLL TR AT R M AN R 56 AN 95 TR AT B Y, W
IS P eyt A < R 0 Je — I 9 A AR VR R B i) TR AR R . [ E5 RN 5 PR . Bl REAE 1%
KPR, HERTEA MR, RPECT R b S SR G A 1L R et 1R 458 2 T

FEM

Table 5. Endogenous test result

=5 NEMKREER

@)
Patent
L_Dig 1.109""
(3.67)
Age -0.406™"
(-3.39)
Size 0.406™"
(6.76)
Lev 0.347
(1.41)
ROA 0.782"
(1.66)
Growth -0.164""
(-2.66)
Topl ~0.676"
(-1.68)
_cons —9.059"
(-5.95)
Firm Yes
Year Yes
N 28280
F 177
r? 0.761
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6. HHIHIE
6.1. BRFLERA PO HEIELE

MARABUEILE RS 6 K E, FIQRMEZ NG, WIMT AR L RREMO B4R, HE
W ARG, S BENERAN T, BUF. SRS ML 7 1S B S F g
MR . BURR AN LR B 05 RS HE M R B Y LA S 60 R TRV ST, IE A TR T R R (e
(ORI, FEIN A G AR DI A0SR A8, TR AT U R K . KUK K T
SR T AR AR . S (L) B)RWBIEI R oy« B w, I B35, B 205K 2R B A
fEH.
6.2. A &AL HIRIE

% 6 H1(4) (5) (B) 54 T AV HF R AL A A SR 3 45 5. 91)(5) 2 I B 4 iR SR K T i 72—
TR FRINA AR ERFEN . T A1) (6), oy B R w RN R, B2 —3, WHETAL
NFEF 2 R rp A RN o B Aol i 3 TH A A B K P RS B, % T BT RIS 3I
UGB, (AR B R AT RN . XL R o5 5 N — 5 T S AR B

Table 6. Inspection results of intermediary mechanism

6. PAIHFRIEER

) @ (©) (4) (®) (6)
Patent SA Patent Patent Rd Patent
Dig 0.918™" -0.0312™" 0.748™" 1.001™* 0.00384" 0.986™"
(3.32) (-7.36) (2.711) (2.83) (1.84) (2.79)
SA —5.457""
(~14.45)
Rd 3.900™"
(3.62)
Age —0.0964 0.0479 0.165™ —0.00914 0.000453 —0.0109
(-1.34) (43.55) (2.24) (-0.10) (0.88) (-0.12)
Size 0.405™" 0.0152"" 0.488™" 0.515™" 0.00178™" 0.508""
(7.61) (18.63) (9.14) (7.76) (4.54) (7.65)
Lev 0.348 —0.00146 0.340 0.0471 -0.0301™" 0.165
(1.57) (-0.43) (1.54) (0.18) (-18.98) (0.61)
ROA 0.940™ 0.00935 0.991* 1.039™ —0.0898™" 1.389™
(2.12) (1.38) (2.25) (2.01) (-29.42) (2.64)
Growth -0.176™" 0.00224™* —0.164™" —0.226™" -0.0087™" —-0.192""
(-3.09) (2.56) (-2.88) (-3.22) (—21.06) (-2.72)
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4k
Topl —0.407 -0.0238™" —0.537 —0.0561 —0.000492 —0.0542
(-1.13) (-4.31) (-1.50) (-0.13) (-0.19) (-0.12)
_cons —-9.475™ 3.496™" 9.605™" -12.11™ 0.00875 -12.14™
(-6.88) (165.60) (5.04) (-5.06) (0.62) (-5.07)
Firm Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
N 33745 33745 33745 28701 28701 28701
= 13" 430 3™ 19 287" 19
r2 0.747 0.962 0.749 0.752 0.856 0.752

7. EREEW

2t EREIS SEEE T, ACHHERWT: (1) Bl e T g R BH (2)
N R A FGERERE, B . B R 2R B BORBUFT I BON B3, A R
A RESZ B4l B B TR LR RO WRISCRE 1 BOSENE, A1 FIFE 10902 2 VEACT T 225 (3) MILIX 5
JRVERTE B ot Aol 2% o BOR QU A X A R 25 R, (EAE R AT PG i DR AN B2 (4)
MANAE BT, B <Rl B A Ik 2k O BORGFT R IO (B) MR LM MM kit
RANIGINAE R 7 Rbox Al Zr R BRI A AL R 2 B A AR

PRI, ASCERH UM (1) BURRLEE— D 58 3 80 el SR (U BOR BB BOR 4 &, 8 I I 5
SCRE BUSIREE T B SVt T S BOR AT (2) SRMUET DUKIER ST &, e
Rk 55 3RIE, Al AR s AR B T S, RTHECT SRR SRS RE ST () Ak ml BUIR 4R ¢
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