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Abstract

Digital transformation and green technological innovation have emerged as a central theme embed-
ded within China’s national sustainable development strategy. Based on panel data from A-share
main board listed enterprises spanning 2013 to 2023, this study investigates the impact of corpo-
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rate digital transformation on green technological innovation and its underlying mechanisms. The
empirical findings reveal: First, digital transformation significantly enhances green technological
innovation performance among Chinese enterprises overall, and this effect remains valid even after
various robustness tests have been taken into account. Second, this positive effect operates primar-
ily through optimizing human capital structure. This article helps to enhance the theoretical under-
standing of digital transformation among the government and enterprises, and provides methodo-
logical guidance for enterprises to improve their level of green technological innovation.
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X, WIS ZE P 2 AT AR AR A . BRSO — 0, DA HoR . BREN S
SR RIS R RE, 52 R B BRSO e S m AR, TR AR LA BT R

TEM S RIRE VIR T, BUFE U R0 RS Tk 34« 9 (P B 3 & 5 R R0 7L 25 (2024
)Y BoR, 2023 FRE R T LTINS 2 53.9 26, AN SE L E L 42.8%. FEIHAT LT TT R
N, BTAVTHE RS =T GDP BRI K, XATHE R TR IS 66%, A T E K RO S .
X—ZFIERY, BFas ORI E S5 K I3 &, ERFEF AR, A
RIBHIETR, AT B 3B A R g & A R AEMR A PEREAR, N —Ff il e 33 ) % 8 SR 3625
KNSR S R L AR E R, W frrid s A A e A JOR Re Sk R GIFT, T [RIHEEZ PRIG K
SRR RE BIR[L], O RA 2410 F I 48 5 T A o i 2% [a)

2. XekEIm SRR

YRR BeEh EIR . = tHS . KBRS SR PR e, il 807 . g s B AR . BE
W, HGUENFF SRR BB e, A IR ARG T S M E Q& e 13Tt . —J7 1,
Hrr e peg et il K e 2], i fe s b BRI AR, 3 B Akt iz A A s Je i [, A
M AL SRR 53— Jrii, By AR R B 3T Al R [3], R K He S8 50 B RN Al R
W A AN B AT, e CER R EOREAT 0, Al AT U AL B, SEBUR BRI AL
BCE, BRI R

BT AT R AR I, BORAESNE . BTSN AV P gy H RGOS 55 55 25 R AL
BARGOEORBIFR A AR S MGt BA BIRAE, Hak B 3247 20 803 AR AT 234
o FEARGATIAGTH, E5r A H IR PLOE I G Al . YRR BT B IR A P A ZCIR L
KA EREQUHIE S[4]. B B ARt RE R ntR, BT AR Buk f b % C SR BT S SE N 51 &
(NP SES
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JSEXS S LB R AN RE VE RIS S i o PRIE S AR SCIA N NI BEAR G O RALAE — e R P ] UG e 2t
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3. IR BRI
3.1 HARIEBRSHIERIE

AT 2013~2023 A E A R ER Bl ARWIGEREA, H AR SO B Python B 4H4 M
3 F TR sl AT 21 s Al R 68 B ) 7 T 0 M o L e 5000 R 257 2 3R AR Al R4S
Pt A% B M I 2R 2 B b R . REASTRE NG = S hRvte: 1 JeHERR PT/ST 8RS Ak, HIk IR
SRRR AT AT, e I O A e R A B 2006 0 I INE AR FEBE se 3 . RIS, A
A FE 1] 78 N H BRI T3, WHESAL Sk AT 4 R AL B

3.2. TEHAA

321 HEETE

SR BNEFEARHLEL, SR 5 R B8 5 N BEDW L S i Al 78 S B3 5 e, Al A AT
SEAMAR R B, AR SR SCE S [LLRIBETL, K Al b RO & o i 4 % A B RIBE N 1 5 1ot
BUANE A SLER B ARBH K 1 B .
322 MERTE

AN Al B A B R i A A T RAR[L2) R AT, I SO T R B AL AR AR R S AL
BUE ORI, HRR O N 1 5 AR SRR R A B A e B K (1 i AR
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3.2.3. HlFIZEE

ARG S FZSF T, AR LD R 5 T R TR E kA N TR ZHE
K, AN AT BRI A & .
3.2.4. FHIEE

ZHGRFI AN TR IL [14] fR“AHE AR BRER[IS] A 78, ASCERICT 5 MNEHIAR SR A
(Size). HEA Ml (Lev). ¥ A (ROA). H HEL4:Ji(Cashflow). F45% Q {E(TobinQ), H.iksE in
®1FR.

Table 1. Names and definitions of variables
=l SETEZMRENX

e AR i AL TR BEFS fERE
Wi R SR EAR BT GTI In (SRR LRI HIHECE +1)

fARA R B A LTRSS Digital In (B e Bt o +1)

WL A2 NITR ARG Education AR, F2EP AT R T A A L
GBS Size S8R E AR
Zegitie Lev SRR B

PR A B 2 ROA VR R 7
4T Cashflow ZE TN TR Y e
R Q1H TobinQ (BEEETHE + BIs a5~ HE A

3.3. Ry

ORI A MY BT A TR G L BOR BB RIS, A SR R

GTl;, = &, + o, Digital, , + Z,BJ.ControIsLt Y+ E (1)
j

b, GTI e lb G H R OIF AT, Digital & Ak S ILEEAIKF, Controls,, MR, 7 WiTlk
RO, g AR, s, WL,
SRR B o 2 A R 5 R R B L B 2, RSO M A AR

Education;, = 8, + A, Digital, , + > B,Controls;  +7, + s + &, )
i

GTl,, = 6, +6,Digital, , + 6,Education; , + ZﬂjControIs“ Y+ I+ (3)
]

Forh, Education g Ny B AR, FUARAR LS SR BERE 1 B HEE UL (1) (R — L
4. SEERS SR
4.1, fERMELE

I 2 iR, & E B RAA S LR
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Table 2. Descriptive statistics for each variable

#* 2. ELXEMAMESR

Gl MLIME A % foMA O]

GTI 37,582 0.303 0.723 0 6.870

Digital 37,701 1.638 1.432 0 6.380

Size 37,747 22.23 1.308 19.56 26.45

Lev 37,747 0.412 0.206 0.0462 0.927

ROA 37,743 0.0386 0.0690 -0.375 0.255
Cashflow 37,747 0.0475 0.0681 ~0.199 0.266
TobinQ 37,744 2.039 1.369 0.789 16.65

4.2. MXRMEDHT

f#e 3 AT A, AL KT (Digital) 5 Al 4 R BIHTK S (GTNAE 1% 7K F_F 2 2 FH%,
AP RAE T 1, B Bk b ek ot G AR QI KT . B &3 )28 Al B
(Size). HrE iR (Lev). B2 FlEAR(ROA). H H I 43 (Cashflow). L3 Q 1H(TobinQ) 54k 4ttt AR
BIHTACE(GTIIITE 1% MK B G, Ul IR EE, T F— Pk,

Table 3. Correlation coefficient results of each variable

=3 BTEEXMRE

GTI Digital Size Lev ROA Cashflow TobinQ

GTI 1
Digital 0.160™ 1

Size 0.220™" 0.031™" 1

Lev 0.090™* -0.045™" 0.498™" 1

ROA 0.036™" -0.035™" —0.00500 —0.373™ 1

Cashflow 0.019™" -0.040™" 0.077™" —0.165™" 0.426™" 1

TobinQ -0.050"" 0.045™" -0.364™" -0.221™" 0.118™ 0.069"" 1

VE: %, %%, kR RIEOR 10%. 5%, 1% R EM K, FTEE.

4.3. EEMEYT

A BT A ZR E BOR BIRTACT SRS R, e 4 Por. s ZIRIEHEE R s, 18
BARMERAR RN T, b8 5 (Digital) 1) ZECH 0.0467, 16 1%EE/KF gt B#: H
EQ)FIRIEASE SRR, FEHIN 1 5 MEHIAZRHL T, M H i 240y 0.0297, 57 1%}
BEAKTF LG R XU, ke e RO, LSRR LM RIS,
e, VBT R BESR T ML SR L BOR BUHTKF, B0IE T ASCHIMRBE 1.
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Table 4. Regression analysis

F= 4. FAEE
1) &)
GTI GTI
Digital 0.0467"" 0.0297"
(15.12) (8.92)
Size 0.0731™
(13.40)
Lev —-0.0270
(-1.08)
ROA 0.0105
(0.23)
Cashflow 0.0108
(0.26)
TobinQ 0.00810"™"
(3.41)
_cons 0.227™ -1.378™"
(41.35) (-11.71)
N 37,543 37,542
R? 0.007 0.013
adj. R? —0.155 —0.148
F 228.7 70.44

4.4. RENEE

441 BREBRTE

AR ZRAAEARBHT K P (i 7 30 G BRI R s s i 1 R B (GTI) B i v skt
AR B A ] FR S R N 2k ST RGBT Y B RN 1 A B (GTI-new), HI5< 5 F (1) FIFNEE ()51 M &N, ShES
AV Hr A BT KT 230 0.0578 AT 0.0355, IJTE 1% A BAS KTV LS RE, WML SR H
Wi, ANEWREER, DUl R

442 HBNEHITE

SR AR[16] 55 (R T, A SCHG 2l 28 & 1 AN B0 AT R g RS 56 . 30 b ) AR o o B o
te(Indep, M7 #FH AR G EF S ALILE), HIE—(Dual, EHFLKMDEELESE H RN AL,
JREAUEE B (Topl0, BT+ RIEARFRBELLG), H3E 5 i EE(3) 5 Bon, I 1 Mk B A5 ALK RECH
0.0294, {4{E 1% M BE/KTV LGt B3 . 45 R IRIIERT 7045 8 fAa i .
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Table 5. Robustness check

#=5 REMHRE

1) &) @)
GTl-new GTl—new GTI
Digital 0.0578™" 0.0355™" 0.0294™"
(15.41) (8.79) (8.79)
Size 0.0965™" 0.0717™
(14.58) (13.05)
Lev —0.0380 —0.0308
(-1.25) (-1.22)
ROA 0.0427 0.0271
(0.78) (0.59)
Cashflow —0.0349 0.00679
(-0.69) (0.16)
TobinQ 0.00950"" 0.00758""
(3.30) (3.18)
Indep 0.00126"
(1.87)
Topl10 —0.0441
(-1.42)
Dual —0.00808
(-1.04)
_cons 0.352™" -1.760™" —-1.364™"
(52.92) (-12.33) (-10.92)
N 37,543 37,542 37,539
R? 0.007 0.014 0.013
adj. R? -0.154 —0.146 —0.148
F 2375 77.73 47.66

4.5. HLBIHRLE

2,

%6 BET BT - AN BEALEH - SEBOREEETKF 5" 1 R 56 45
HES)FI A AL, A B T REON 1.322, £ 1%M7KF ER3E, I E T RUEAR ki

NI BEAGERER R ERA . 2B # 7 (Digital) Fl N 77 %5 4 45 ¥4 (Education) [F] B N 8] V5 7 72
i, PR (1) P AT (3) 81 b Ak B Ak B B (Digital ) 1 [ 9 R 50mT &0, 55(3) 51 i [E1 09 £ % 0.0277 /)
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THQFI P HIEH 5% 0.0297, B P UH, U N RAGE MR Al B A e R A Sk SR AT KT
5% F R BES 2 i /e RN, BRIl B e B S e 8 A N 0 BF AR S5 R SR AR i 2 0 BOR BT /KT, TRAIE
TA BB 2.

Table 6. Mechanism test
%= 6. Ml

1) &) @)
GTI Education GTI
Digital 0.0297"" 1.322" 0.0277""
(8.92) (20.63) (8.27)
Education 0.00151"*
(5.22)
Size 0.0731™" 4.695™" 0.0661""
(13.40) (44.74) (11.74)
Lev —0.0270 -8.004™" —0.0147
(-1.08) (-16.63) (-0.59)
ROA 0.0105 -8.912™ 0.0236
(0.23) (-10.32) (0.52)
Cashflow 0.0108 —1.238 0.0128
(0.26) (-1.55) (0.31)
TobinQ 0.00810"" 0.0849" 0.00798™"
(3.41) (1.86) (3.36)
_cons -1.378™" —73.29™" —-1.268™"
(-11.71) (-32.38) (~10.60)
N 37,542 37,551 37,518
R? 0.013 0.106 0.014
adj. R? —0.148 —0.040 —0.147
F 70.44 637.8 64.30

5. GRSEN

AICHIH 2013~2023 EFFE A B b 2w (0 Ros Bl 4G 6 A BT A B B St B R BT KT
SCMAAIAE RIL . B TER I B A R 2B 3w 1 SR BoRQUET KT, HAZRTF NG N 77 9%
AREEHPACSEL . ST, RS0 IS BUR AT Alh B2 DR X il

AR BUSAEHES A B A B L SEILSR iR QR P O R M T h 2 8. — 7 B
i TR R R e A 5 L IR R A B R A P 38 3o TR I RS AT ik S8 55 5 3l £ b K i it it
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