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Abstract

Whether and how digitalization can promote sustainable green innovation is of great significance
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to the current green development of enterprises. Based on the data of A-share companies listed in
Shanghai and Shenzhen stock markets from 2007 to 2021, this paper constructs a double fixed effect
model of LSDV time and industry, and explores the influence and mechanism of digital transfor-
mation of enterprises on green innovation. It is found that digital transformation can significantly
promote the sustainable green technology innovation activities of enterprises, and this conclusion
is still valid after a series of robustness tests. The mechanism analysis shows that digital transfor-
mation can increase the output of green technology innovation by reducing the information asym-
metry between employees, enterprises and investors. The transmission mechanism of digital trans-
formation on the sustainable green technology innovation of enterprises is verified from the per-
spective of information asymmetry between different subjects. Digital transformation is more con-
ducive to promoting the sustainable green technology innovation of high-tech enterprises, non-
heavily polluting enterprises and enterprises located in the eastern region.
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1. 518

T Y, BE RSO BN T AR B SR T 1 R A S R R AT AR
T SEHUAE TSI BRI R AR B AR A OGS ], SR BOR BT AL WA 2 B AN A (R &
JEMRBERER, R SKBLIX IR Tr vl R0 R R O LR AR 1] AREEALGERI i BN AT V8 2 (0 5 Jie 5 2Xdk B
et b 2 5r RFE, NG FFERdAT 800, A RERRARRERE, LBl ar e RI[2], A REBUR AL
W, SR R3], s H ad ™ R RIS E, M3 AR SC# IEAE b it e, BRI 5 4
HETSG AR BEL L R it R IR 55V 3l DA Tl 75 el i BRI [4]. 24 N Al eI SR e BOR BT i 3=
A, AE R SEBOR BRI A DB E AR M T 548 AEF — R R @ A AR S S T, XERBE, K
Hidh N TR RELL K =S R MNEA el K SR R it T 93 /g, thoh SR B BOR BIER TR IHLE
SEM RIS PRI AT, R AT SHR BT IR R Ao 7 B 55 B NI 2030
ERTRRIKIEATEN TR R “HEE TGS TR R sk LR S AR, BRI, AR T Ak R
TR SR O RFEL BB KR I 3T I Lol S AL, DD e 8 A R, 3R TSR (R BT
P, SRE R RM AR L.

AL PR TTRAIAE LR =ANJ5 T E %, AR, S0 T RO 2 T LB A R St
FREL QU E I AORT AL . A T2 5 SR IN R B AR TR X S (B R BB (M ST el R B g (5, 5%
SERE PN GO R, ETEEARTREIAEE, MR EERE R, 230He 7 8er i
I BCE A ER R T2 M) AhERAb 2 18] BT S Ak [EAE BRI AR R e B AL SR BB, FE T
B xS O BOR B E ML 0T T . Ba s AL IREE DA Rz Al B AR 3t X R TR 3+ T 407
RS Ex LR QIR IR 1 R BRI, s /NI, R Big g, DURZR R DX 4l A 804t
BN R O RR QBT I RCR L o AERT TN A A A 5 R e 2% (0 5 FR IR AL T4, Rt oI
IFF ST ast B 2 b i R sttt 1R 7R
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2. BipS R MR

B R AU AR A R AR O B BRI, 58 2 (52 35 B A lb B AR i MR 55
SRR ARG DA SRR, A OB b A S SIS ASRIBCE 2 0 (B A R [5].
ARFALGA PR, B HEARAR S EA B G & RAB AR A, AR A7 R A [F R
SR A SR, REFEAMIAR A A IR, R PR R T 6], AT RS, el
RRFATAHE @7 B&sr, TSI MR E R, (et d =R iddm7], mT BRI
REVRIHAE, LIS O R E B IR[8]. SHEBORBIHIH & Z PR R E KL, REW
WERSN, I FL R R, — B i e 2 B BT B AN 9], A BA R B, BRI 2l
A ECT AR IR B S ax LR BT A RE VE o A BRI T 1 4l BE 2 1iE 1 50L&, fie
FEHATE SRS, Bk 5 fE )y, EEME QLG RRE, NS OBRQIHT T R SLALRR[10]. 211,
AR B

H1: e b peig et ol fp e BOR BT

ey AR] DA v A B2 AR AR O A5 R IR R I, A7 B TR il e, Al 5 BB . 2t
BORGIHT 7 Z A AR B & YU ATIRABEIR, kB sg gl 32l (5 B AL 5K, s il
AE BRREAY B, B A B v BT iR A [11], et b ax O BoReIHr . Ay
PR R (R A5 BRI 5 MR G A RIS, SR RER S B (N (5 AR [12], 34 B T3 JE Anlb 8 7 8%
A, WA ESHE A[13]. B A T iR Tt 1 Abolk A B A A AT R R M . SR, 4
5 1 AR ML AR BRI XU B RE I [14], A3 RBEARIREE A [15], MR mar B R BRI . Bk
A1 A R AT AR AR N R, 5 B AN AR, AT 5 i /Al A BT R [16]0 ST ik, AR

AR
H2: A ACy AL REA RO I R A5 S IE WA B SRR, S m il iistr iR, st fedt Al
FRE R BRI

AAPAF BAN R LB I, NS HARGSE BRI SRR, AR T IR EIHE S
FITFR[L7]. TS L QIR TR ZR R FREEMI QR BN, BV 5 ) AN B3 P A A SCHE 18] Huv M3
JE TR Y L FH BEFT B 2 P DA 30T Ao b it i [X & R ) BR A [19], A7 S FRARAS VA A, (it Al []
A A AE[20] FERECTHACT T, A IBLE ST AR SO, XAt 7 AMBA s A S5 4
AV R VAIE AR [15], e QURIL, SNk AU F SR R A EOR B & B AT REVE[21]. BT BORKIM
PR 4 F2 BT LU AC B 25 8], (it G A S RGN k. KEE. BB e 2 oo BRI R Z 551X
s BRI U R BFTIE SN [22], AT Ak SR R QUBE B0[23] . T, ASCHR BB

H3: VB AL REA R A AN ik 2 [EE B IR, e Al 2 a1 B F 8, RE b RR8e 4k
BRI

BEAS T 37 [ A7 A5 JE AN R 3 0 R T XU ol 38 98 3 F Al RO AT S S5, AT 3 S B
ZUR[24], BRI HAN 2 PRI AL SR AE AT A BB B IR IR [25] 0 Ak R 5% 20 PR AE AR KRR FE
75 R&D BEBIAN L, REM 1 QUHT ™ o Bos- P R Al RE 5 A B T AL BRI A5 B A FR, BEARAS
TEHmMAS, SRR, T AT % i AR B i sh % 8 78 a2 B 2 [26] . — 5T, Al v 4k
A DA B 58 AR R R ARG A 5515 2 [27], WD 805815 B4 TR BAT SIS B i A) [28],
REHEXUTT 5 B PR VT AE, 5w L 3RAS B SR B AR, SR A5 P RR TS IR (R 7 b A e . R 20 TR
A EREERBIHT R AW TT) s 7 AL AME BAERRAET, T 7A@ B IRIE[29], Ui, 4
W TR TE B SRR A, A RERTE T Al i B3 U5 BE LS B g KT B8 H
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GO XA 525 SN A E BRI 3R [30], AL kB8 5 s B A T 7 i k. JE T 0k, A

A

e B
H4: A HCr AL RE A AR MR R T S EAKIRR, AR T A SR R 250, a3 i et Al 47 8
ZREOTAR AT -

3. BXEEEFEEm
3.1. FEARIEFEMBIERIE

ARSI FE 2007~2021 SRR LTI A BEA R ENREARTFOFSL, UG EHRBIHAE, &
FUECHE IR T o R 5T € (CNRDS), 07 T S SR U T EL M R A, S 1
FiI Python IR HLH A BRI T I R 5 40T, SEAHAR K 1 T[R4 %2 (CSMAR) KR e . i
AT RIEBARMOTT RN, HEBR T SRR 5L ST. *ST 24, HiRERIBEA, 36195 3628
(o 32,522 WM, Helfs P BREE e BURYE . TR, R BB R S ) 196U
B 500, B Statal6.0.

32. BEEN

3.2.1. HEFEFARFH

SR KRR T, N 1 SRR SR BRGSO SRtk B TR Rl EAE SRR
BT (Qin) AR AR T . S0k I LR Hig S AR bkt (S RDET Y Hs = o0 HAAENE,  [RI &R g EAH
FERUETERE ST« WERf S i A b ) 43 b R B =B AN P2 K TS R B LR S B A A
AT R, AR SO RN 1 H B A B AR B Ty 20 BT R AR MR (R AT A 2w B A AR S AR
KK Z, FHAT LA Ay RS B QI AR [31], A T M BERFE ek LB R AR, A S SR UK S5 1
WEFL[S], KSRt AR BT = H e bR (Oin) I AT J5 X bE R S i Al 2R (4 AR BIHT I S F2 5

OM+mm4X . .
SGR =m (Olnt+0|nt71) (1)

Hrr, hTRE IS RN EM, X Qin LEHH TIRMEN G AN, [FRIRFEG AR

Fr SGR.

3.2.2. HFHK

BRI B, I EM(Cninfo) SR IIESE ERE T A I Ll A4 RER S, RIS
SCAR YA RN, B TR, SOk, 2% T 5% THCT AR R MR, SR
WA, IR B . SRR, ECBS AT TSR SRR, TR T B S Y
FRREROIRAR. B TR I B A A ARFAE, A SO BEAT T 1 RO BOLTE, 4050 T ALt
TH§H7 DI

323 FHIZE

SEEWA SCERIOE, EIUA R, S f g, MR R, R RAE . R
Q 1. AFIALERIE AR T thA, A7 0 FAT b 8 52 R 1 1 % M5 R 2 S ATk
Z SRR AR B R
33 #HAEgE

T B R RAMA TR, A SCRH LSDV 5 (Least Square Dummy Variable, f&i#k: LSDV)ft
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THAMAE E RN, AR 2 T B, KRB0 T e R A Lk S (0 BOR BT 2
SGR,; = a, + DI,  + ;Controls, ; + yearFE +indFE + ¢; (2

FERXAER T, AR | FoRMEME, AR B AR SGR MR MR O BOR BT
BACE DI ARERH TR yearFE R4 [H € RN, indFE AARAT W E 2085 & RARIRZE T,
ISR 1 O, RV AR R B 4R T AR SRR B EOR BT, A an NRENIE.

4, SEFZER
4.1. #RMGT

Table 1. Descriptive statistical results

=1 ERMEItER

65 N mean sd min max
DI 32,522 1.243 1.390 0 4,984
SGR 32,522 0.228 3.110 —28.77 65.70
Size 32,522 3.144 0.0547 3.031 3.299
Lev 32,522 0.362 0.142 0.0498 0.639
ROA 32,522 0.0324 0.0712 -0.404 0.200
Cashflow 32,522 0.0435 0.0687 -0.191 0.221
Topl 32,522 0.287 0.109 0.0840 0.556
TobinQ 32,522 1.061 0.338 0.630 2.217
FirmAge 32,522 1.351 0.0903 0.959 1.503
ASY1 31,921 —0.0904 0.388 —1.898 0.594
DIB 29,139 32.58 9.496 0 59
nk 29,139 7.756 3.621 0 24
fp 29,139 4.680 2.568 0 10.52
ctrl 29,139 7.673 2.829 0 14
commu 29,139 2.425 1.225 0 6
supervise 29,139 10.05 4.900 0 16.60
KV 32,169 0.388 0.127 0.101 0.727

%1 RIR A EEAR R RIA G AR . S R BB (SGR)YIME N 0.228, HriEZEN
3.110, R 4ol 2 [ 45 B4 0 BOR BT KT 22 3 UK B A (D) I S B AN FR 1 22 73 3l 2 1.243 111,390,
KA 4.984, RUIAFE A Z 18] KR AU R A BOR 257 . BEAh, @k Lev, Cashflow 253
FFEZES

4.2, BEAERFLER

2R VR 1 RIRE SR A R . ()P DI RIEIH RO 0.24377, 1R 1 %ISR LR, U
HUrALRE B (LB O EOR BT . NATFEXE, DB R G — Mrde%z, S frssgt
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BR QBRI 1.481 MARiEZE . 28 LRI HUr A e A Bh HESh b S BoR G, Hazgi Rk A4t
THREEMAGF BEME. ik, H1 52560k,

Table 2. Benchmark regression and robustness test results

2. FERARFEMRINEER

e ® )
DI 0.243™" 0.294™"
(0.0305) (0.0318)
Size 9.626™"
(1.130)
Lev 0.735™
(0.241)
ROA 1.196™"
(0.315)
Cashflow —0.467
(0.296)
Topl -0.373
(0.335)
TobinQ 0.258"*
(0.0950)
FirmAge -1.478™"
(0.414)
Constant -29.38"" -0.882""
(3.540) (0.126)
Observations 32,523 33,182
R-squared 0.070 0.043
e TV TRTTRORAS R KT 0 10%. 5% 1% 155 N8 R ER IR ZE
4.3. REMEEE
4.3.1. Heckman SR E& =Y
Table 3. Heckman two-stage regression results
%= 3. Heckman BB ER [E])3LE R
A 1 2 (©))
meandi -0.152""
(0.0108)
DI_dummy 0.377"
(0.0141)
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DI 0.299™
(0.0137)
lambda —0.109
(0.247)
Constant —0.134 0.820™"
(0.0970) (0.0145)
Observations 44,802 44,802 44,802

T TV AT ROR AR B B E M08 10%. 5% 1%; 1S NN REbRHEIR %

1T AT BEAFAEREAS B B 36 EO A 2R A, B G RE 8 R AT M (15 24T b 58 il BE AT 7 - 5K it 4
T, T I IX L L % L BOR BIRTAKCT Ly, S BUREFU S R A — 5 i 22, A SR Heckman
PR BT OR AL PR S N AR 8. 58— i BB AR i iR 22 5 DI_dummy, i Aill /e 75 AT 8074
R, RE, S RMBEERIEER[32], 1A RIAT ML RR i A b b Fo At A Ml KAk 4 220 {B (meand i) 1 Dy iZ 41
WA TR R . 56K DI_dummy. meandi A% 122 & — A Probit [ HER h, f55T IMR $i5
Ko FRRASSE HOR A IMR AAN [BIH R HEAT [R5 . H135% 3 IS RAT A1, DI RIH R BT 1%/K-F L&
ENIE, WHIESIE TR BIER B2 5, b B A R IR BB (et R St BoR B, SHT
SCEE R 2

43.2. ElEE®

ST A B A B GE R R AR IS AT ML R R e B M, AR SCAE SISIE A BT AN T A
fi] 58 BN, IRIR NGRS T A SAT 2 T R RE e OB, BAAIE T 5N 0 [ e RUORE R AT M ] 7 R R s
Mo 1X— AL BE B 7E A SRR (R 38t e DG Bl A 5 17 = A4 1 PN A 2 1) R, AT T 9 465 10 AT A P R e Sk
EVEESP I

Table 4. Fixed effect regression result
=4 BEEMEYILER

AR 1)

DI 0.227™
(0.0291)

Size 8.253™*
(1.154)

Lev 0.435"
(0.241)

ROA 1.313"™
(0.323)

Cashflow —0.249
(0.304)
Topl —0.833™
(0.351)
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gk

TobinQ

FirmAge

Constant

Observations

R-squared

0.363"
(0.0974)
—2.722"
(0.417)
-23.10™"
(3.572)
32,523
0.041

e UL TR RORAS R R E A 7 10%. 5% A1 1%; 55 O R HER %

4.4, REMKRE
4.4.1. FEHARE

JHERS B AR R e Bt SEUE S AT, TSR WER HESON TSR, A SR T BOA R
EABEAT R PEAG G, DUMRIE SRS B T S . A SC PASE €8k B & A B B0 IR AE AN A s0AE Al
BAR, £55)(1)Ex DI MAFEZENIE, S-SRI

Table 5. Robustness test result

5. R

B (1) (2 3 4 ®)

DI 0.0994™ 0.137"™ 0.243™ 0.217" 0.258™*
(0.00970) (0.0120) (0.0296) (0.0340) (0.0308)

Size 4,745 19.92™** 9.623™" 10.42™* 9.391™"
(0.274) (0.450) (1.147) (1.255) (1.125)

Lev 0.499™ -0.386™" 0.680™" 0.641™ 0.610™
(0.129) (0.141) (0.241) (0.255) (0.240)

ROA 1.433™ 1.019™" 1.046™" 0.335 1.087""
(0.273) (0.164) (0.315) (0.337) (0.311)

Cashflow -0.195 1.025"* -0.475 -0.560" -0.575"
(0.237) (0.197) (0.298) (0.324) (0.296)

Topl 0.0423 —0.334™ -0.421 —0.563 —0.335
(0.116) (0.160) (0.335) (0.372) (0.334)

TobinQ 0.0180 0.306™ 0.313"™ 0.357" 0.231™
(0.0505) (0.0533) (0.0961) (0.107) (0.0932)

FirmAge —0.468™" -1.516™" —-1.339™" -1.676™" -1.366™"
(0.171) (0.207) (0.416) (0.405)

Constant -14.71" —45.31"" —29.96™* —-31.63™" —28.67"
(0.892) (1.419) (3.592) (4.000) (3.518)

Observations 7234 23,865 32,523 25,758 29,904
R-squared 0.530 0.069 0.069 0.071

e L TR RIR AR B E KR40 10%. 5%FH 1%;  Fi5 NN REbRHER 2
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442 BRBMETE

N T HERR AR A B A T SO0 RN R G SR AR T8, AR ST e B 4 e e A B 1) 7 s AT R ik
s, 27 P 2 A 2R 1 A8 AT A 5N I B SR B A e R AR AR [l AR AR AT A 962 [33], 42 5 %11
Q)R EMP R ARG, AR,

4.43. HERIBFHHERIEIR
RS fR e A B 7 O R S5 RT3, S5 0R T B Ak R A 505 30 [34], K93 )
B DE AT RIS, 4 5 SIQ@) NG REY]: FEHMBARIS, AR RBRL,

4.4.4. BETEHEHEL
F B FF AL G O ARG KB I, A SO ERAS B 5 AT AR S, 4% 5 51(4) 45 B 5 HRA
VASE R —F, TTIAE 7R R A

4.4.5. BIER 2017 FHURHER
HREF] 2017 HELFIHIE K Gt bRl A A VA, #hIBR 2017 SERRREAR BT IR, SR EOR
4 5 31(5), HHAERASR —FL

4.5. HEIHT

4.5.1. I AERIERIERAE(DIB)

S WU k[35], SRM AR o A EPERE SAEE R R AR AL A S 2B Y (DIB),
DIB (BB K, 1 B il Py #1455 S5 32 B AR o A 6 71 (1) 7T LA HE B 7 AL e 1L 45 DIB 1) [ ) 22 40 0.224,
FE 1%IKF B, SR n] DLR & Al A5 BB W R . [l AR B AR Aol 4 545 ROE W B e /e AR
BJEIEIAEERILE 6 FI()F, fEMMAF RS, AR e O BOR GIH R R R AR, IER]
Al A RS BB R R 7 AEM . XK, BT, Ak mT DU S BB, R
T EEZR B EORBIFRKT, B8IE T H2.

Table 6. Mechanism test results 1
F< 6. HlHIGIEEER 1

A @ 2)
DI 0.224™" 0.236™"
(0.0443) (0.0326)
Size 15.79"" 9.926™"
(1.593) (1.206)
Lev —2.655™" 0.722""
(0.524) (0.255)
ROA 6.968"" 1.163"™
(0.734) (0.344)
Cashflow 1.447" -0.365
(0.731) (0.312)
Topl 0.631 —0.441
(0.591) (0.351)
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B3k
TobinQ —0.444™ 0.309™"
(0.213) (0.102)
FirmAge —4,701" —-1.404™"
(0.790) (0.427)
DIB 0.00644™
(0.00318)
Constant -32.92"" -30.50""
(5.010) (3.780)
Observations 29,139 29,139
R-squared 0.549 0.069

TE: TV AT ROR AR B B E A0 10%. 5% 1%; 1S NN BB HEIR %

4.5.2. fAkEERTF X

1T AP S AR R AR RO BRI, 1 Aol 5 FAt A 5 PRI A B BRORAE — R AR T
LIRS SRR, 555 BTG AR5 [36], AHFFOIGTE M AE A b5 JAth A b R A 1 1 % I H i
EHOPYE il 2z M5 B AR AR AR &, S5 R 7, A PAALE OP Z )5, B bk iing o
HOR GBI R BRAR, R WAL EE BRI FRAE R A T Al R S 2 (R G < TR 3 1
A ER, BSIE T H3.

Table 7. Mechanism test results 2

F 7. HNHEIGIELER 2

Gl 1) @)
DI 0.0749™" 0.221™"
(0.0143) (0.0300)
OP 0.297™
(0.0358)
Size 8.127™" 7.214™
(0.643) (0.999)
Lev -0.218" 0.799™"
(0.120) (0.232)
ROA 0.220 1.130™"
(0.162) (0.308)
Cashflow 0.104 -0.498"
(0.147) (0.291)
Topl —0.102 —0.343
(0.184) (0.323)
TobinQ 0.181™" 0.205™
(0.0495) (0.0928)
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FirmAge —0.218 -1.413™"
(0.246) (0.404)

Constant —-25.00"" —-21.96™"
(2.031) (3.127)
Observations 32,522 32,522
R-squared 0.128 0.085

TE: TV AT RN AR B B E A0 10%. 5% 1%; 1S NN BB HEIR %

45.3. FEEATIHESIFITREE

SR RN B ST 7042 H R A 5N B A8 5 SR RSB IE S T 3 EAR RIS A 5 & SRS A 5 & %
FANAME K B A FRARFE[37], IR CAMAE N R 4 45 07 5 Alb 2 A5 B FR AR P AR AR
ASY1 FIBUERK, B&MA T 52 MG BAXFRFEE MR . WEATLIEH, DI X ASYL KIEH &R
Hh-0.0137, 16 5%MIKF ERE, RPEAFEE R, TEUA T 5 k2 [mE B FRFE AL .
(5] YRR 7 TR0 % G i 28 7 45 il 1) 5 SRR FRRE B o A 28 B ) B D1 5 SR L4 8 BB (3) 4%, FEA
AR RS, B b R SR R G R R ARG, A Bt A e T 5 Ak (s BN B R R
AR T RAER . XRW, BTG, A n] LU &4t A 5 S Al 2 s B RRARE, 1R
SEFARAHIKE, UE T H4.

Table 8. Mechanism test results 3

= 8. HHIGIEEER 3

Bl (1) (2) €))
DI -0.0137" 0.243"™* 0.215™*
(0.00220) (0.0305) (0.0292)
ASY1 ~0.551""
(0.115)
Size —6.148" 9.627"" 5.346™"
(0.104) (1.130) (1.050)
Lev 0.335"™* 0.734™* 0.908"*
(0.0205) (0.241) (0.235)
ROA -0.103" 1196 1.129"
(0.0271) (0.315) (0.299)
Cashflow -0.0343 ~0.467 ~0.561"
(0.0271) (0.296) (0.285)
Topl 0.468™" -0.373 ~0.0436
(0.0267) (0.335) (0.310)
TobinQ ~0.558" 0.258™" ~0.0863
(0.0106) (0.0950) (0.0926)
FirmAge 0.0835™" ~1.478" ~1.528"
(0.0313) (0.414) (0.404)
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Constant 19.36™" —29.38™" -15.87""
(0.326) (3.541) (3.292)
Observations 31,921 32,522 31,921
R-squared 0.573 0.070 0.066

TE: TV AT ROR AR B B E K08 10%. 5% 1%; 1S NN BB HEIR %
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