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Abstract

Enterprise green technology innovation is an important means for China to realize the goal of “dou-
ble carbon” and sustainable development of enterprises. This paper explains the mechanism by
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which digital infrastructure affects green technological innovation of enterprises, and empirically
examines it with the data of listed enterprises in China from 2013 to 2022. The study finds that:
digital infrastructure construction has a significant impact on promoting green technology innova-
tion of enterprises, and this conclusion still holds under multiple robustness tests; digital infra-
structure affects green technology innovation of enterprises by promoting intelligent transfor-
mation of enterprises; and the enhancement of green technology innovation by digital infrastruc-
ture construction is more obvious in state-owned enterprises and non-technology-intensive enter-
prises. This study expands the research perspective of digital infrastructure construction and en-
terprise green technology innovation and provides ideas and references for enterprises to carry out
intelligent transformation.
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1. 518
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2.1 HFEMEHS eI RER AR
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TN[9], AR G- B AL, SEEE B SR, B it (o By B K B SLR R, RERS
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BEAZR O BOR G BEE T R A B A A B T B AR, A I REAL IR BT, BI N RE
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AT EARFFAMA QB [11]. —Jr i, kB R IEE M SIS 6, AT SR 7 A
BARERIHGE, $TAE ST, UK Rsh sk [12], 058l i BIBria #[13]. 53— 5
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BRI SRR, PR EBRIRBAR G & AT R RIR, 28 Al G KB ) SRR
5P eI o0 | A S 5 N

By S At et AU BOR 5 8 REBOR R G B3R T, Ak QUBnd fE,  feidt 4k 2t
BoRBIHr . Hor SR BB RS e itk A BoR BEARSEA ™ ER MBS X I sh[14], Mol 4%t BoARAHT
A AR AT R AR RN IME R S, R Z ICLENH IR R . BRI A SH AR E A, Xk
PRah T, RGEERAT T R IR QRS S, — L AT R, ANATE it
AT 1 Jee AL A R REAL RR B iR B RE 03 TL[15], 10 Ay i s S e /KT K S A B TR gk i B e BT
ANAFEs, AR BERAR R AT, It Sk iR QR RIS R 53— J51i, B0y LAk wit
PR — Rl A3E i, A8 Ak BENS DL AR 0 BN B e R RACR A B B REBOR, B BEBOAR BT T R 1 AN £
P [ AL RS R ARG I 5 AL SE AR Be W B i (N ELIR 45 S RENE T R A B el . A MRS AR
ah[16], A BT AL A A Bt iiRE, iR g S R ek Al BRI R A S EL7], Dt
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3. ARt
3.1. EEgE

JoR e b ARTE S T AL, A SO R B SRR M L G B AR BB BB, R R R
R,

EnvrPat;, = o, +aInfra, + as X + 14 + &, + &,

EnviPat, #7% | Ik TE t ARG EHOAROIHTUKT, Infra, 8 0 4AF S SR G R AT, )
B X ARRAFEHER, o RTEGEERS, g R EERRL, & MHHLRES.

32. BEEN

1) WRARE(EnvrPat). A SCIHIBERFE AR BN A B RARAIHT, S5 R8I TR [19] M fiik,
fd 26 ) FR I B A SR BRI, ELRAE FH G 68 5 B R H U AT IO 5 Ak B

2) D RFRAS B (Infra) o AN ST O AR R A8 B i X B 7 R i i K. AT, i B Sl
Wt 2 B KT 1R 75 35 R B BB AR IR R SR G AR RVFANE o« Al /N A5 [ 208 1 i e 5 b 25 1 7 2 A
Bl it A SR AT Ml b T 2 =) A7 e b 0 T 0 B B A R Bt A 1K o 0 L S S (20 R FH M LB P
R THEAURG L FERARE MO A G TG N RS L 2% S B RIRS By B i 8 S 2R S5 i b b [X 4
MR BK . 25 BATR, B IEHCE b it & — DN 24 EMER, v T AT RS B g
RIBKT, ARSCEFR S IR R RSIRIE KT, MR s 5w B3l B A P AcE .
FECN TE AT N LA . PR S A iE s s B EREARSBON, FIHREZN LR TR
P AT AR AEA T B L AR B, 43 B8 o b [X 50 SR 150 it R R KT R R A

3) HLHIAEE(Smart). A STHLHIAS &2 VB R E TR o ARYEHT ST BSR40, A ST AL 2 R
LTI A REHAR R FH KPR i 2 A BB /KF o R BB 7 T, FRATTME % Ho %5[22]
ki 23] fis, SR k-5 N TR REAE OC A TG B3 7 AN [ 2 B = 4500 A o S 15 R A L R A
B A BT . MR REREAR N K I, FRA1S 2% RARSE 2418 MA EE [25] %, R EHiA
F AR R ST R e AR S BRI Al B B AR R KT

4) AR, AT N4 o B B R BT A S B R BB (RSN, I T AT RE S
Wk ARG AR R AT . A SCEN L RSN E A E, BER: AFR(Size). A
A AR PR (ListAge) BT = 1 AE 2K (Roa) . BE = fufii 2 (Lev) . I 4 ¥ kb % (Cashflow). Bk N3 K%
(Growth). AT+ KB AR e Ll (Topl0) . 5 FE 21l X St Al B R BB IS m, I8 BEE 7 LA R &0 2 mis
AR, BNy SRR mRZERARBIFInY. SR EERE (Fdi). A ST A K (Hi) HX 4=
B (Gdp).-

3.3. BuERIREMGHEER

% FE B BEAL L R (e T A SE e 1 R AR AE 2013 fELUR, AU TSR] 2013~2022 SERIFRE A B
I ARWENERENEA, ETHAF N TR RN AR A EHA R EEHRE SO X2 0 i
K B rf E R AR % & (CNRDS)H KRB TH G HE S . Sl AR SHELUAR, AR
UEEARIEAT TR AR EE: (1) AIBREREFEA, LUK ST, *ST 8 PT L ARIREAR; (2) 2IFHEIEA
SEREMIA T (3) AR (WA S TR 1%5 99%[K/K-F Lk T 745 AL, 3¢ 1 Zlt T 2013~2021 4
BEAALIAE (I GE T A
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Table 1. Descriptive statistics

F 1 fEAMgt

Variable Obs Mean SD Min Max
Infra 29,811 0.311 0.181 0.000 0.718
EnvrPat 29,811 0.551 0.945 0.000 6.805
Gdp 29,811 11.110 0.727 8.131 12.260
Fin 29,811 8.311 1.266 3.401 10.946
Fdi 29,811 10.719 0.733 7.660 11.772
Hit 29,811 10.083 1.200 7.514 13.299
Size 29,811 22.242 1.279 19.585 26.43
Roa 29,811 0.041 0.069 —0.375 0.254
Lev 29,811 0.411 0.203 0.046 0.925
Growth 29,811 0.161 0.392 —0.653 3.808
Topl0 29,811 0.591 0.151 0.217 0.910
Cashflow 29,811 0.048 0.068 —-0.199 0.266
ListAge 29,811 2.035 0.952 0.000 3.401

4, SRS
4.1. EAERYILER

By Bt b Sk REOR QBT R . & 2 4Rkl 1 B SRR A SR A Ml 2R s HOR BT KT
fffTHE R Horr, 4% 2 )Rl HU D TRERIfE TSR, FIQ) RN T HIXZ ik 22 &, 51(3)
BE— 2B I T Al J2 T 7 1) e

Table 2. Regression table

2. EYARE
@ ) (©))
EnvrPat EnvrPat EnvrPat
Infra 0.285™" 0.226™" 0.176™
(3.450) (2.584) (2.018)
Gdp 0.128™ 0.096™
(2.593) (1.977)
Fin -0.122" -0.151"
(—2.346) (—2.958)
Fdi —0.003 —0.001
(—0.218) (-0.127)
Hit -0.029 -0.040"
(—1.226) (—1.683)
Size 0.260™"
(25.200)
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g
Roa -0.167"
(-2.277)
Lev -0.073"
(—1.809)
Growth —0.014
(~1.458)
Topl0 0.094"
(1.679)
Cashflow —0.026
(-0.397)
ListAge —0.057""
(—4.128)
_cons 0.186™" 0.453 —4.347™
(9.785) (0.697) (~6.493)
IS 8] Yes Yes Yes
Ak Yes Yes Yes
N 29,811 29,811 29,811
R2 (within) 0.0728 0.0732 0.0985

**p <0.01, "p < 0.05, p < 0.10.

SRR, Infra B RE %08 0.285, 0.226 A1 0.176, HHI#E 1% 1%. 5%HI/KF N2, 8
B TR B R 08 22 1E ) s A Sk R AR KT, BV RS X H T B A A 7K ST R T RE % Al 3 Al
SOFEARBEHKTFT, B HL BT,

Ak, FERAY 3 AR E T, B ROV IE, X A] BRI AR B Al BE 6 S R, W ER
ARG ANZ . B AR K887 HRE, XKML AGKCERS, BRI RS OR
REHT. A EHERE RO, XRUFEE AR EAFERAE R, SEBRE5E Mg [
TR R HC HR 3 00 B A R IR B rh BE R vy, mT B A LR A R T 38 s 00T 0 B (R R

4.2. REMEE

N T IRIEAR LIRSS R AT S, A SO BL TR DA J5 T AT R A 5

1) TR

N TR R, AR SCR A B BN SRR . S E LML, KA 1984
T3 N S K 5 e 1) e A AR e 5 B o B e SR R T A, W m . — 5, BT TR
AR B AR OME S B . B B AR 1 s FH AR S D s R SR A R R A DG IR, T SRR AR R 2 )
Hh DX, AR T OR B T B R R, R TR R SR S, BT T HEARE)
HMEVEE RS AT HT A 1t 1) R S8 AN B R R I AR R, ) s R AR R T AR FE A il
SOFARQB M THA, 6 TRRERIMEER.

3R T HTF RN LG O EORGET I 2SLS [BlH4E . b, 2SLS KIS — B E] A 45 R
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R THAR LV M RSOt 525 IR, BB M SE T R S RS REE BT S AR MR 1R N
UG S5 /A, WK T AR EN 5 T HAA BRI ML B P, We 7 TARREKNA M. #—
AH, 73[R 2 SRR 3R B T LA RO X Mk S BOR BT 3 IR, X 5 Rl 45 SR
itk RS — 2, RSO TSR K IR e fe

Table 3. Instrumental variable method
%3 IETEX

2SLS
Infra Infra
LV 0.0082""
(161.42)
EnvrPat 0.5554"*
(6.86)
A & Yes Yes
Anderson canon. corr. rk LM Ztit & 1.4e+04
Cragg-Donald Wald F 4t it & 2.6e+04
Observations 29,811 29,811

P < 0.01, ™p < 0.05, *p < 0.10.

2) Btz OB A RN 7% A Ry 0 i P B Bl B M LA, SR AR 4. FTRA
RO, o7 REak i S BN G R OV IE, R B B St BOR QR A7 A 2 2 X I [ B2
HIBERT RN, ASSCHIRZ OS5 R R AR o

3) BB HLAN VA A e H T R R A RO S VR ) — A LB, R AR AT REAEAE I
fE . Bk, ASORES b SR SR BT R Ak sk (O BIR R . AT UL, B kA Bt
MR E NIE, SHRE R 1®— B

4) FBREHMBAHE LRI . HIERIHE NG SR TR, b Bk, K 2020 A
2021 FEFEAGER o (855 R I 4 55 3 Bl G5 R BoR U7 SRR BN ol 2 0 BOR QIR ) R BUR AR 8.3
ANEME PSSR IEEA — B, 2D 70 oSk iR k.

Table 4. Robust test
< 4. BRI

@ ) ©))
EnvrPat EnvrPat EnvrPat
Infra 0.141" 0.222" 0.308™
(1.772) (1.897) (1.975)
Gdp 0.098™ 0.069 0.099
(2.000) (1.130) (1.586)
Fin -0.136™" -0.151"" —0.099
(-2.587) (—2.429) (-1.438)
Fdi —0.003 —0.007 0.023
(-0.270) (—0.498) (0.936)
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Hit —0.038 -0.035 -0.011
(~1.598) (—1.204) (-0.317)

Size 0.260™" 0.283™" 0.245™"
(25.197) (21.597) (17.402)

Roa —0.168™ —0.266™" —-0.087
(-2.297) (-3.212) (-0.918)

Lev -0.074" —0.060 —0.099"
(-1.814) (-1.207) (-1.818)

Growth -0.014 —0.004 —-0.013
(~1.463) (-0.361) (-1.177)

Topl0 0.092" 0.089 -0.118
(1.653) (1.251) (—1.541)

Cashflow —0.026 0.043 —0.044
(~0.403) (0.577) (~0.546)
ListAge —0.056™" -0.119™" —0.079™"
(-4.052) (-4.723) (-3.840)
_cons —4.527™" —4.431™" —4.894™"
(—6.868) (-5.281) (~5.463)

I} (7] Yes Yes Yes
Ak Yes Yes Yes
N 29,811 23,950 17,703
R? (within) 0.0984 0.0809 0.1026

P < 0.01, ™p < 0.05, *p < 0.10.

4.3. {ERHHISTHT

PR SHIEARE N, B RO A A TR SR BOR BRI A LR A A7 AR
i ESCHIBR G AT, AN SR S A vt 8 o B A X b 2 G R QR A AR, R AR S

R 5.
Table 5. Mechanism analysis
= 5. LIS
1) @
B REPAFBEET S E B REBOAR N HIKF
Infra 0.006™" 0.011™"
(7.671) (6.300)
Gdp 0.001"* 0.002™
(2.595) (2.404)
Fin —-0.003™" —0.002™"
(—6.452) (—2.414)
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g
Fdi —0.000 0.000
(~1.043) (0.280)
Hit 0.000 —0.001
(1.136) (~1.365)
Size -0.001"" 0.002""
(-9.238) (11.405)
Roa —0.010™" —0.005™"
(~15.914) (-3.379)
Lev 0.001™ 0.001"
(1.982) (1.719)
Growth 0.000 —0.000
(0.315) (-1.561)
Topl0 —0.003™" —0.006™"
(-6.429) (-5.072)
Cashflow 0.001 —0.001
(1.559) (-0.780)
ListAge 0.001™" 0.000"
(4.375) (1.665)
_cons 0.040™" —0.040™"
(6.681) (-2.999)
I A Yes Yes
A Yes Yes
N 29,811 29,811
R2 (within) 0.1120 0.0487

*p <0.01, "p < 0.05, p < 0.10.

5 (L) F T IR AR B [F U R B0 0.006, FLYE 1% /KT R, RIHCTSEag i g %
RE % T A B BEAL R TR, B A AR A, (Rt SR e 0. lbiE e 5N REfb e
R G, St A b A B R TR AT 8L 40 58 Ik R8T IA 5t . 22 5 55(2) 41 B v HE Al BE it A2 & (4 [l 5 R ¥ 0.011,
FLAE 1% R R 25 o R Wy S hh it i B RE A Tl SR T Al B BEBOR N K, $2TH BB RE /1, fie
BEAP SR AR Hr . Koy Bk B e N b RO RS B R AR IO A, A B TRTH R REHOR 1M
K, ARALGIETRRE, TSR ORGSR A% .

4.4. REMSH

1) BBUE R ZE S o RAEBRUE BT, A SOR AR 73 N A AL AR AT Al 5580 7 SR ARt X £
A ER R BIHT IS o 45 R R BT A Bt 2 25 (R A A SR L BORQUET KT, TR A Al
BOH RERW . XA RER T E A B A RR R eSS, B 5 512 et BRI g R AL BRI
R, HEAG AR Z it 2 i, 2 RIBUFA SISO AR ME S e oA T AT Al AR
A Al U B T e A O W S PR DRSS AT ML PR ) LA A EANKI FREE IGO0, A8 B SRRt Bt E 0% £l
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Table 6. Heterogeneity analysis

6. RERMSH

@) @) @) (4)
A Al FEEA b FOARB AR FEHAR R Al
EnvrPat EnvrPat EnvrPat EnvrPat
Infra 0.371™ 0.093 -0.035 0.293™
(2.539) (0.849) (-0.262) (2.559)
Ingdp 0.117 0.049 0.152" 0.028
(1.560) (0.747) (1.922) (0.447)
Infin -0.177" -0.024 -0.063 -0.175""
(-2.136) (—0.355) (—0.794) (—2.630)
Infdi -0.025 0.008 -0.003 -0.001
(-1.310) (0.534) (—0.141) (—0.100)
hit 0.008 —0.087"" —0.067" —0.028
(0.198) (-2.971) (~1.839) (—0.909)
Size 0.284™" 0.254™* 0.352"" 0.172™
(14.303) (21.102) (20.781) (12.606)
Roa —0.286" —0.125 —0.226" —0.144
(~1.833) (-1.523) (-2.024) (—1.480)
Lev —0.056 —0.064 0.055 -0.150™"
(-0.719) (-1.367) (0.860) (—2.835)
Growth —0.003 —0.025" -0.043™" 0.006
(-0.195) (-2.208) (-2.718) (0.538)
Topl10 0.121 —-0.079 0.190™ 0.124"
(1.126) (-1.199) (2.092) (1.717)
Cashflow —0.024 —-0.027 0.040 —0.082
(-0.206) (-0.357) (0.389) (-1.032)
ListAge —0.039 —0.016 -0.073™" —0.044™
(-1.215) (—0.985) (-3.588) (-2.263)
_cons —5.234™ —4,599™" —7.460™" -1.760""
(—4.869) (-5.265) (—6.957) (-2.079)
Ik (7] Yes Yes Yes Yes
A Yes Yes Yes Yes
N 9860 19,951 14,808 15,003
R? (within) 0.1380 0.0811 0.1156 0.0761

P < 0.01, ™p < 0.05, *p < 0.10.

2) ATWRHER B . ASCE & LW AR BT, KRR AR ROR T R S BoR T AR A
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AP HEAR[26]. SR 6, W LA BT R B AR R AR B AR A Al 2R U BOR BETAT 2 R, T
PRFRMANRA BELW. ATREFNERET, EREEM MBS E 7T S MEAR TN, AT
A RCHERNAZ AR T, (R SR IR R % R AL BARIK PR E, B Rl i
XA 2R B BIHT H3L PR RN o
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