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Abstract

The vigorous rise of the digital economy and its extensive integration with the real economy have
provided crucial momentum for driving China’s high-quality economic development and green, low-
carbon transformation. Against this backdrop, this paper empirically examines the enabling effects
of the digital economy on corporate green technological innovation, using A-share listed companies
from 2012 to 2023 as the research sample. The findings reveal that the digital economy significantly
enhances firms’ green technological innovation levels. Furthermore, this study unpacks its under-
lying mechanisms and analyzes the heterogeneous characteristics exhibited under different scenar-
ios. The results indicate: First, the digital economy exerts a significant positive effect on corporate
green technological innovation, and a conclusion remains robust after conducting a series of stabil-
ity tests, including lag effects, incorporating regional feature variables, and reducing the sample size.
Second, the mechanism analysis indicates that the digital economy indirectly promotes green tech-
nological innovation by alleviating firms’ financing constraints, with financing constraints playing
a partial mediating role. Third, the heterogeneity analysis reveals that the digital economy’s promo-
tional effect on green technological innovation is more pronounced in central and western regions
and among state-owned enterprises. This study uses financing constraints as an entry point to re-
veal the underlying logic of how the digital economy influences corporate green technology innova-
tion. This research not only provides novel empirical support for interpreting the microenvironmen-
tal effects of the digital economy but also offers valuable insights for government departments to for-
mulate differentiated policies and guide digital technologies in supporting green innovation prac-
tices.
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2. BRSSMRRE
21. BFEFSEUFERARIHT

ZOFARCHAMEA LI VE(RVESNE), RS 1 QIHE 3 [ A 1A 2 1 (B & KU ),
FOR B IIGE AR € . IR, RMORES RSB, SRR . BF &5
&, B A ORIE—— 8 E R . PR A, OB R — R SRR A TR AR

5, BUrauril i s BN A AT R B AL 4 (O BOR BB IS B BE 2 HRH E M. A HEAT
SGEAHRERSERNTY . HARASBGRELR . BFLTFIRIEREE . MBS R, % EAcR
. B E5ERERGEE, BV SHEEMBINAL . RS % LR BT 2 B E B
X} #x (Goldfarb & Tucker, 2019) [1]. ¥4 5FEE RE B L B 7= B RELE AR AL B3 0 & 4T
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Table 1. Digital economy development indicator system
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2. WA E
VG A ARAHN(GTI) . S8 MRS (2024) T 7t , R A lb G £ % B & R 4 €05 FH i 28 6 )
N 1 BB SR R A AR AR[9].
3. A EE
R ZI AR (SA) o« Ao iR HAR AR B (i KZ $8480. WW 550) 7T e A2 7E 1 9 A= 1o /), A% SCR A Y Hadlock
and Pierce(2010)#¢ 1, FF&T 2 LM SA fRHCkET & VA B 2R E . ot A A:
SA = —0.737SIZE +0.043SIZE? — 0.04Age

Hor, SIZE Nl s %577 (U6 80, Age MMV . ZFEoe 4 M AMERFE R e, AR
5. THEATG SATRECH A, FLANHEEIOR, 2 B A b T I 7 i % 24 SRR ™

4, FEHIAERE

AR A AR T, EHCA R W] B i Al SR B R QR 1 B 3R A il & I RIE(Size). #E
7 Q{E(TobinQ)- 71 T. AE(Employ). Il 43 HL 2% (Cashflow) . & g A3 K % (Growth) . b T 2EFR (ListAge)
ZErE iR (Lev) R AR (53K (Occupy)~ 4 5% 7= IR 4 %2 (ROE) . A8 & [ FF 5 FlsE L IL# 2.

Table 2. Variable definitions
F2 TEENER

AR AR TR RS A X
WA E SO REH GTI In(GaLREERE +1)
AR AT Brasr Dige BT R R R R 3T
= o SA=-0.737SIZE +0.043SIZE? —0.04Age , 1, SIZE Jyfb
A5 i s & SA
SR KRR (ET9) I E ARE Age gl ds
a4 Size R PE E SR B
. . (FIBRLTE + AEmERR DS x BIEE + AfiUkm
EEQME TobinQ Y
NP Employ EWN
et E Cashflow SETESN A B G R R AE E at
BRRR ok Growth CRIRERION — EIRE RN I
L ER ListAge In CYFEE) — EHER +1)
BrE R Lev ilriesanyb Jaatany
KGR B4 i LY Occupy Hoth S R 7= i
T PEIREE & ROE RE AT #F R
3.3. {EEE
A S IRAF BT 450 0 b S 0 H AR B HT Ao, Ry Sk [ AR AL (1) -
GTl, =a, + alDige“ +0¢2Controli't + 4+ U, + & Q)

PR s § t R A MEG . BARRARE GT bk B HiFEN 1 4
B %L, Digej R U725, Controli A2 A& o i A1 o AR UCAAT b5 I TRV [ 58 R8s e Fi5AR
FRZEET o
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RIGH “ BRI LR BB AT AT W SO0 B A OHLE], AT FORIE R D A E R
AR ATICRE T, A T W1 R R A BT 34T I P BAE

5A¢=%+ﬂpm%¢+&cmﬂdm+M+%+%t 2

Gﬂm:%+%Dm%ﬁwﬁﬁﬁwﬁmmm“+M+q+%t 3)

RadgERh, BOR(1) 5 Q) R o BT R TER ER B BOR BIHT B RN R R . FE TR 1,
ARSI on 2.2 A IE, BIECF2 5 R v MR #E L SR B R BT . BTk 2, XA (3) I TIU 2 &
B BE N, RRNBF LA BTNV RS20 P H, 3B (2) T A% Lo R A B (1 R 3
o FRIZER AR R T ARSI (4) rhots B0y RO RIEL,  URIE SERR B 2O AR 1 8B 2 H A AE R o 1Z A RN B
RN HBRIRREL y2 5 po KISRBURE &

4. SRS
4.1. RS

%3 BU T BB BEMRA SR, WINME RN 39623, UiMAEE RS AL . SEEARAIF(GTE
{8 0.378, brifE 2= 0.786, fix K AH 3.871, Won A A SRt Rl 37 /K ¥ 22 7 K - B 7 48 57 (Dige) 2 H 0.285,
/ME 0.017, FRAE 0.747, RI\BFRIFRIBIRESZEATT . @I HIE(Size). F£5% Q {H(TobinQ)5 48
HA R ARIRSME brdEzE LEVEVEE, RECHFEARMSVAEME., T ES T THAEZEE, N
JE SR TR T A B A R

Table 3. Descriptive statistics of variables
3. TEmARMRIT

B3 ML E HfE brifEE w/MA SN
GTI 39,623 0.378 0.786 0.000 3.871
Dige 39,623 0.285 0.180 0.017 0.747
SA 39,623 —3.860 0.281 —-5.931 —1.805
Size 39,623 22.213 1.303 19.563 26.452
TobinQ 39,623 2.014 1.339 0.789 16.647
Employ 39,623 4770.007 9363.601 67.000 71,736.000
Growth 39,623 0.144 0.382 —0.654 3.808
ListAge 39,623 2.036 0.958 0.000 3.434
Lev 39,623 0.412 0.206 0.035 0.927
Occupy 39,623 0.014 0.023 0.000 0.202
ROE 39,623 0.057 0.140 —0.962 0.414
4.2. RS

T AR T AR IAH R REUGE R b, SR HORBIHN(GTI) 5 -4 5t (Dige) I AH 2K & %4 0.105,
HAE 1%M)7KF B2, X 3 IR R OBt 7 WIIEYE, WP EIHE [ &5 st B AR AHT
PR, AR HL 38088 TR0 SR il SR a4 AR BT (GTI) 5 fh ¥t 29 sRACER AR B (SA)HI S R 5
J90.091, SA 5 GTI AKX RECN-0.128, 1E 1%HIKF T B3, BWRER T L REM TR T EHA
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B3
22 0F (Dige) SRl BT 2 A (SA) AR, FHR RHUN-0.128 [R5 REL BT APt E L 22 iRl 5
LI AURAE HE AR SR BOR BB T FURBLR B TR0 3, ERYIE T LTS B A G AL Bl BT 49 0R
HITEAESE ] . N2 BLLZRVE KUK, & F 2 AR (A A ¢ B A XHME KT 0.6 [ HRHE 7 ZE K A
T(VIRRIGSE T, A BT VIF SFIMEI/NT 5. D g RILFE BN, AR & A AF7E M2 (1) £ f L2
PRI, ORI T 5 22 Rl JH 2 B 46 R A T e .
Table 4. Correlation coefficient test results
T4 BXRRABRBER
GTI Dige SA Size TobinQ Employ Growth ListAge Lev Occupy ROE
GTI 1
Dige 0.105™" 1
SA  0.091™ -0.128"" 1
Size  0.172" -0.013"" -0.030"" 1
TobinQ —0.056™" —0.024™" 0.055™" —-0.355™"" 1
Employ 0.189™" -0.003 0.235"" 0.623™" -0.152"" 1
Growth  0.005 -0.041"" 0.052™" 0.045™" 0.065™"  0.004 1
ListAge —0.047"" —0.137"" -0.408"" 0.459™" —-0.003 0.217" -0.054"" 1
Lev  0.084™ -0.078"" —0.100™" 0.506™" -0.223"" 0.275™" 0.033™" 0.398™" 1
Occupy —0.044™" —0.048"" -0.012"" 0.088™" —0.004 0.056™" -0.028"" 0.167"" 0.235™" 1
ROE 0.055™ -0.020"" 0.087" 0.082"" 0.051™" 0.078™" 0.257"" -0.172"" -0.249"" -0.174™" 1

"p<0.1,*p<0.05 *"p<0.01.

4.3. EAEREIVILER

15 it 7 AEHE 1A T RS GG 45 R o AR (D) F1 R R R AT M 5 A 8 E RS AT 81U 34T
SRR BT SR SR BT RO T REONIE, HAE 1%MSEHHKF ERE, X APLESRB T A e
xof il 2R BOR BT AL IR VRSN O . 3 — DO N R TR RS, QA EIHA R SR, #7
LUt S LR BR8] B IE AR PR FF 1% gt S 1k, BRI R A 45 R R RIE T #8054
DE R X Al 2 AR BT AR AR SEVE T, BRI AT FE B BT HL 45 DA .

(3) (4) M 51 HeHf I T K 6 B8 20 A (SA TR B E R 2 0F 5 Ak 2 B BOR BT 50 &R b B hA A% LD
BAKRE, Q)FILLEL S 2 OB R A R (0 B S5 R o, Br 2 Gr i 2 808-0.0805, Hidid 1%
AR RV, R BT AU R R RE A RO A T e AR B 20T a0 £ (4) 1 1] YRR Y e ]
NN BF R SREARER )G, BFAETESEEARGIE KT R 1EE(0.123), HIRFF 1%7K
PRGN SHER, BB A R T RO 0,106, FMEEL 194 B E K. X-45R
YT, M@ dt vl iE L 2 AR AL B BT 2R AR AT, TR L S BOR RIS BRI e, AR SR B TR
B 2 RIFHAIE -

4.4. REMSH

ASCH BT A T I REAREAE AR R PUE =AM AT B S B, B R A TR Ak Sk
EHOR QIR R e B AFAE IR B, S5 RIE 6 Prs. BF4ain KX g R e A
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Table 5. Benchmark regression results
F< 5. EEREIAFER

(1) () 3) (4)
GTI GTI SA GTI
Dige 0.159™" 0.115™ —0.0805™" 0.123™
(5.96) (4.44) (—9.60) (4.76)
SA 0.106™"
(5.87)
Size 0.116™" 0.0216™" 0.114™
(21.21) (11.74) (20.98)
TobinQ 0.0121™ 0.0281" 0.0091™*
(4.14) (27.27) (3.10)
Employ 0.0000™* 0.0000""* 0.0000™*
(9.50) (33.98) (8.23)
Growth —0.0459™" 0.0083* —0.0468™"
(-5.50) (2.87) (-5.62)
ListAge —0.0602"" -0.154™" —0.0439™
(-12.74) (—95.87) (-8.21)
Lev 0.201™" —0.0549™" 0.207™"
(9.10) (-7.86) (9.40)
Occupy -0.332" 0.346™ -0.369"
(-2.31) (6.48) (—2.55)
ROE 0.253™" -0.136™" 0.267""
(9.41) (-15.02) (9.97)
_cons 0.333™ —2.259™* —-4.079™" -1.828™"
(40.28) (-19.39) (~104.75) (~14.20)
Industry YES YES YES YES
Year YES YES YES YES
N 39,620 39,620 39,620 39,620
F 35.46 196.8 1304.1 176.82
r2 0.135 0.194 0.409 0.195
r2_a 0.133 0.192 0.408 0.193
*p<0.1, "p<0.05 "p<0.01.
Table 6. Heterogeneity analysis
6. REMSWH
b X FR X PO ERHIX A 1l AR EA Ak
GTI GTI GTI GTI GTI
Dige 2.890"™" 0.177™ 0.564™ 0.216™" 0.060
(0.278) (0.034) (0.252) (0.030) (0.052)
SA 0.240™" 0.069™" 0.274™ 0.184™" 0.033
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gk
(0.050) (0.021) (0.054) (0.020) (0.034)
_cons ~2.885™" ~1.811"" ~0.656™ ~1.434™" ~2.358™"

(0.317) (0.156) (0.329) (0.154) (0.239)

Controls YES YES YES YES YES
Industry YES YES YES YES YES

Year YES YES YES YES YES
N 6458 28,755 4402 26,364 13,253
F 51.452 118.189 27.482 115.914 66.599

r2 0.241 0.202 0.226 0.199 0.244
r2_a 0.231 0.199 0.211 0.196 0.239

"p<0.1,*p<0.05 *"p<0.01.

BEfCHAE, ENEERVR. TEMBX RER Ay 2.890, HAE 1%MK 1 ERZ, RUHTAFHFN
rhE Al 2 (L QU BT RO HE S B ot DUAR LX) 2% 0.564, 1E 5%MI/K-F L2, ZRESHIX A 590y 0.177, 7
1%k 2%, JEREXTEE,  rh e XA E e 2 5 Alk St BOR B K ) IE ) S A P T AR
HIX

IR GBI 7 28 G A 2R E B BT R R 0 52 75 A7 AR BB o J2= T 1 S o P, A SRR A il
Xl 73 R A folk 5 3R E A Ak R, 25 et AL . FEEA bR T, Brast s
SOFRGIHI R R ECN 0.216, HAE 1%MG K B2 &R, X4 Ruil, HFgutn
[ A7 Aok 2% QR 2 B Bem eI M A o e AR LA AR 4L h . —F (Rl #2808 0.060, H
RIER| Gt R E VbR E. _EiR 7 H RS R Eor, BU5- 450 (Dige) x4k 4% th BOR BT (GT) A fie it
ROR, FEEA 53R EA k2 A7 7E I S 1 2 AR E .

45. RS

T HIHT 3 FUEIR T BT AU K R (Dige) bt Gk B BRI (GT) ¥ J5 BSOS A 30 45 SR . 7E 3 J5 0N
g, BeLfRAS RS 1 ARES 3 MM EE REK N 0.106. 0.115 5 0.122, HIFTE 1%HI4t
THACE ERZENIE, FR REEEE DB AR X—E 1R, BrEait KRN GEHARAH
(PR A P B I IR 4R FE L RSP 5 RARAAE, L2 ) BE BE I (R HERE A WromAk, JE— DU IR T ek
(] U= 58 R T S

NHERR DX IS 5 T R A b SR QBTSSR BT, A SCHE SEHERLRL 5] N Kb X 2 THI O REAE AR
&, BAREEHAEIEN: —RWELRRKT, RAEHZ B (Urban) fE R B & 2
X 25 R KT, LA 22 T 30 [X A 72 Al (Podp) e o 7835 A b ik b [X AR AAE 425 1) 35 B g9 A
G, 2 7 B@)FENE REAETHETIE 1% 800K LB N IE, 1X—25 R EUGESE 1 50 FH 4518
R fgts .

% 8 BIFEREAR A A 50 40 A L AE LI BA A A AT SR BB R BRI HERR G B QT I IIME
0 Myl xt [al g = AE g m, (EHADRA BB T, HSEHEARGFT (TR 0 FIFEA A
PR G BERTEAT R . SSESEIRAE 7 FEG)FIFTR, SHUEG RN, B4 T (Dige) R R B A IE
¥, HAE 1%HIKTF FEE, KRR AE BEE.
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Table 7. Robustness analysis

T REUESH

e 13 G 2 1 T e 3 3 TN 3t DX AR ALE 28 1) A% B A JRFEA
GTI GTI GTI GTI GTI
L.Dige 0.106™*
(0.030)
L2.Dige 0.115™
(0.035)
L3.Dige 0.122™*"
(0.042)
Dige 0.198™" 0.189™"
(0.029) (0.052)
SA 0.090™" 0.095™" 0.094™" 0.112™ 0.182""
(0.020) (0.022) (0.025) (0.018) (0.037)
Urban —0.040
(0.026)
Pgdp —0.000™"
(0.000)
_cons -1.799"" -1.808™" -1.806™" -1.792"" —2.232"
(0.143) (0.156) (0.169) (0.129) (0.273)
Controls YES YES YES YES YES
Industry YES YES YES YES YES
Year YES YES YES YES YES
N 3.4e+04 2.9e+04 2.4e+04 4.0e+04 9787
F 154.901 142.639 129.919 152.518 125.548
r2 0.199 0.202 0.205 0.196 0.229
r2_a 0.197 0.199 0.202 0.194 0.222

"p<0.1,p<0.05 *"p<0.01.

5. &g

AL 2012~2023 EHE BT A RAR A, BRI S SHIERL [T AT Rl R )
B S HAE L. i — RPN SEIE BT, ASCEER I 48

B BFRTR S EER G RA B35 B At . RS KR, Brasik
Je&7K-¥-(Dige) I 1nl 5 R EAE 1% )RV LR EIVIE. X —IE[A FENAE LRl il o RS0 . DN DR AR %
AR 6 DL K A A SRR A PR S AR AR BT, IESE T A% OS5I BT SE

B BT AT RIS IE I SR Al il B 20 HOX — SR R AR (R SR (U R BT . R RS AR B 5 2R
TR, BFAURERRR T AR B AR (SA $REL), TR B LR S — R Ak R BRI
PR T IR TR o

F=, BraT ORI MR B 5 . X ARE, Bt i it
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