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Abstract

This paper selects Shanghai and Shenzhen A-share enterprises from 2012 to 2023 as the research
sample to explore the impact of digital transformation on enterprises’ green total factor productiv-
ity. The results show that digital transformation can positively promote enterprise’s green total fac-
tor productivity. The mechanism test found that digital transformation promotes green total factor
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productivity by improving innovation efficiency. The research not only provides a theoretical basis
for the government to formulate policies for collaborative digitalization and green transformation,
but also points out a practical path for enterprises to achieve green and high-quality development
through digital technology.
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3.1. EREEFESHBEERR

AR 2012~2023 IR A BRI EHEAE AR FOREAS, FRfn S AEE: 5 g 5o s ok A7 70 7
WM AT HIFREMATLR BT AR Sk ST M PT A H; HIBRESMFR AT 1L AE,; FHxt
AT EAE 1% 99% 7017 _E#EAT T 4 B (Winsorize) b B . T B ok B B R 2835 %, I Excel
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32. EETEEN
3.2.1. BT E

RSO YEE MLAEATARBAAR(2019) [91HIM0E, Kb IRIR TS ey NI R R, R A JE4Z 17 SBM-ML #&
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Table 1. Green total factor productivity indicator system
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Table 2. Variable definition table
F2. TEENER

AR BEFS AR A E X
We A i GTFP QORI R K Pl AE42 7] SBM-ML 45 $0ll 5 i 15
fER AL Dcg eS| Ln(RHIE i EFHR T LS + 1)
AR Innoveff P RVES (BRI S INRE L TR0
Size AL A In(s % 77)
Lev P A AR B
Roa I R 2 R ST B e
— Growth ENE K ARAEE VMO I -4 E IS ST
Board AR InGEF 2 ANE)
Indep GLVA & E Rl LA E YNl TN
Topl0 I+ ORI AR R A9 I IR AR R IR R i I 2
Balance JBER i 7 P B R AR R LA/ 2 — R AR R A LA

4. SCIEER DR
4.1. R4S

33 WA, GO TEEAPERKIMEN 1.06, FrEZED 0.088, FBA R LE K GTFP /27
—EER . BRI N 1.652, FRlEZE 1.423, & ER ZAL R T K T2 580k, H
Al 47 ) A5 B (KRR A ARL 29 A AL T8R4 PR X 8] BBl . VIF 304 S o, FAZ 8 VIF {E1E 1.02~1.66 2
[B], 2B A SCIR B ) 4520 2 (B ANAFAE 7™ 5 ) L 2R 1)

Table 3. Descriptive statistical analysis

3. kgt

A FEE bRifEZE /ME iz % EON<1 VIF
GTFP 1.06 0.088 0.854 1.072 1.246 /
Dcg 1.652 1.423 0 1.386 5.037 1.03
Size 22.287 1.285 19.692 22.09 26.631 1.55
Lev 0.417 0.2 0.03 0.409 0.906 1.64
Roa 0.037 0.068 —-0.375 0.037 0.245 1.38
Growth 0.148 0.375 —0.654 0.093 3.39 1.1
Board 2.106 0.194 1.609 2.197 2.708 1.66
Indep 37.855 5.431 30 36.36 60 1.55
Topl0 0.574 0.15 0.202 0.581 0.909 1.09
Balance 0.38 0.285 0.008 0.306 1 1.02
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Table 4. Correlation analysis

4. BXRMED
At GTFP Dcg  Innoveff  Size Lev Roa Growth  Board Indep  ToplO0 Balance
GTFP 1

Dcg 0.2117" 1
Innoveff 0.105"* 0.152"** 1

Size  0.201" 0.061""* 0.227°"" 1

Lev  0.081™ —0.021""" 0.051"" 0.489™" 1

Roa —0.081"" —0.041"" 0.084™" 0.040™" -0.338"" 1

Growth —0.092"** —0.002 0.039"™" 0.040" 0.032"** 0.270""" 1

Board —0.068"" —0.060"" 0.031™ 0.250™" 0.126"" 0.030""  0.001 1

Indep 0.051" 0.066™ 0.006 —0.012"" —0.010" —0.016"" —0.005 —-0.579"" 1

Topl0 —0.088™" —0.069™" 0.032"** 0.118"" —0.074™" 0.243™" 0.087"" 0.026"™" 0.021""" 1
Balance 0.032"** 0.066™" 0.031"" —0.057""" —0.056"" —0.025™" 0.020"*" 0.024™" -0.018™" 0.048"" 1

VE: JE T 759 Pearson (KRB RBUA, *. . "D RIRRAE 10%. 5%H 1%HKF EEE.

4.3. [E)ALER ST

4.3.1. FRFEE
FEUERNAGE R 5. 22 5 T4, FribiER Deg 5lat 4B R AP R GTFP £ 1%M45 K

TR IEMG, WM R R ERT T bk (e R AR, BB AT

Table 5. Results of the regression analysis

5. EEASHER

AR EVEES s T{H
Dcg 0.0162™" (27.65)
Size 0.0859™* (79.46)
Lev ~0.032"" (~6.18)
Roa ~0.1288"" (-15.37)
Growth ~0.0112"" (-10.22)
Board ~0.0571"* (~10.94)
Indep ~0.00003 (-0.2)
Topl0 ~0.3308"" (~55.48)
Balance 0.0337"" (10.78)
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Constant —0.5647"" (—19.45)
N 29,719
Adj R? 0.6037
F 3120.66

Note: t-statistics in parentheses. “*p < 0.01, “p < 0.05, p <0.1.

4.3.2. RMHLEI S
RAE TG, Ber AR R T BE AR T O BRI AR (o R A P R AR R . it
— BRI FH Z A AR R BLS, AS SO SR DS (2005) [12]58 H /e SRR R, ZEREAY (1) At |,
TN T H 2R BT R (Innove ), FENT AR (2) MR 3) 0 A3 AL R R M ol 2 (0 4 BE AR 77 R I %
P AT SRUE AT 56
Innoveff = 3, + S Dcg + B,Controls + Y Year+ Y Ind+& )

GTFP =y, +7,Dcg + y,Innoveff + y,Controls + Z Year + Z Ind+¢ 3)

6 FHRPIEIR, BT RS QR ACRAE 1%MGETH K T 2B B B, Ui R LR
REAE X A BB AR B IE AR THE . & 6 BO)IEIR, SIANPAEEG, B iR S aEmsRy
FE 1% MG KT T Sl St e R A R B FIEMR, YIRS RGL, B —HIESE T BT e 2
Her A T 5 Al 2 BT 2 1R RO AE LA

Table 6. Mediating effect of innovation efficiency

6. BIFTBERM P AL

(1) 2 (3)
AR
GTFP Innoveff GTFP
0.0162" 0.0044" 0.0161™"
Dcg
(27.65) (8.58) (27.44)
0.0231™"
Innoveff
(3.05)
0.0859""* 0.0273** 0.0853"*
Size
(79.46) (29.78) (77.17)
—-0.0320""" -0.0156™" -0.0316™"
Lev
(-6.18) (-3.76) (-6.11)
—0.1288""" —-0.0075 —0.1286™"
Roa
(-15.37) (-1.09) (-15.35)
-0.0112"* 0.0013 -0.0113™"
Growth
(-10.22) (1.35) (-10.27)
—0.0571"*" 0.0041 -0.0572""
Board
(—10.94) (0.95) (—10.95)
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R
—0.0000 -0.0001 —0.0000
Indep
(—0.20) (—0.64) (-0.19)
—-0.3308""" 0.0341™ -0.3316™"
Topl0
(—55.48) (6.66) (-55.55)
0.0337"" 0.0066™ 0.0335™"
Balance
(10.78) (2.57) (10.73)
—0.5647""" —0.4856""" —0.5535™"
Constant
(—19.45) (—20.42) (—18.82)
N 29,719 29,719 29,719
Adj R? 0.6037 0.6865 0.6039
F 3120.66 155.74 2817.79

Note: t-statistics in parentheses. **p < 0.01, **p < 0.05, "p <0.1.

N T G SRR A RONIZE T B ARG IRV I N A, AR SCRIF Sobel F1 Bootstrap #6256 % HR A RN Ak — 25
38T, Sobel K345 W p (/N T 0.05, RN B EFEAFAE. % 7 N Bootstrap K Ie 45 5, B 7 w4,
B2 250N 1Y) 95% M 25 A% 1E B A [X 1A] 24(0.0002, 0.0004) AN ELE 0, HE—BI6E T AE SR h A EH .

Table 7. Bootstrap test
5% 7. Bootstrap 3%

e Observed coefficient Bootstrap std. err. z 95% & 15 X [A]
_bs 1 0.0003084 0.0000472 6.53 (0.0002, 0.0004)
bs 2 0.0106528 0.0003467 30.73 (0.0099, 0.0113)

4.4. REMRIS

1) FEHBRA R, SR 52252021) [ 1314 2 AL B A 54 7 s B (Digh) B OB HARAA AL (1) 3E 47
Koo 2% 8 ZB(D)FIT N, BT R (Dig) 5 kst a4 B R AP RKIBE 1% 80 KCF 2B 2 IEAH

R R 1 BOL.

Table 8. Robustness test
= 8. IRIEMRIE

g (1) 2) 3)
A - -
TR AR B 5 — A FHHRFEA
Deg 0.4148" 0.0155" 0.0153**
(Digi) (11.79) (25.92) (24.76)
0.0912"** 0.0858""* 0.0950***
Size
(84.29) (73.69) (78.07)
~0.0341"" ~0.0362"" ~0.0521""
Lev
(-6.44) (~6.40) (-9.18)
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-0.1323™" -0.1213"" —0.1384""
Roa
(—15.49) (—13.29) (—13.41)
—-0.0109"" -0.0102"* —-0.0106™"
Growth
(-9.78) (-9.03) (—8.83)
—0.0581"" -0.0512""" —-0.0600"""
Board
(-10.97) (-9.19) (-10.41)
—=0.0001 —0.0001 —0.0001
Indep
(-0.39) (-0.33) (—0.44)
—0.3396"*" —0.2970**" -0.3019""
Topl0
(—55.99) (—46.07) (—45.35)
0.0365"" 0.0358"" 0.0297**
Balance
(11.40) (10.66) (8.67)
—0.6534™" —0.5744"" —0.7643"""
Constant
(—22.18) (—18.53) (-23.21)
N 29,719 24,951 25,339
Adj R? 0.5923 0.6056 0.6499
F 2773.53 2441.85 2633.46

Note: t-statistics in parentheses. “p < 0.01, “p < 0.05, "p <0.1.

2) AE A — M. B3 8 F(Q)FI AT K JE — I BT AL R bn S Ak St A BOR A R A K I
M, ABRBE 1 AL,
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PEEAHBVPERPIRGOY “IRFE” A RAF” BIREAERT R . d 8 BE3)FI T B AL e R T Skt 4
BREPFR RO RIRRENA, RYALERBORME

5. L RBUREIN
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3R = BT R B AR A 2 (A R A IR T

W5 LRBTFA e, BRI PN ECRE I 55—, WU ROINAOR Al # I Eokh i 5 d fic
P, Bk I NERERAR . KEBIRM R, ST KT RN RMEEORTE T, #Eaifegidil
FZRtfl. BReLE R, DI Rah st e SR A R T T, RDIRET AN, AL ECT
WEIHTT 6, SEmUReR. BUF L B s ORR TS, SR IT RARBEAR IR, IF 583
FARP BRI L, A R B A S e (N SR BB R, T ST SRt A B AR 7 R
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