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Abstract

The article selects the data of listed companies in heavy pollution industry listed on China’s
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A-share stock market from 2012 to 2022, and applies the double fixed-effects model to explore the
impact of digital transformation on ESG performance and the mediating effect of environmental
information disclosure. The study shows that digital transformation in heavy pollution industry
can significantly improve ESG performance, and the quality of environmental information disclosure
plays a mediating role. Heterogeneity analysis based on the nature of property rights and industries
reveals that digital transformation promotes the ESG performance of enterprises in the heavy pollu-
tion industry significantly in state-owned enterprises and enterprises in high-tech industries.
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1. 318

A b B A 28 [ BOZRHT BON AR, B B VI AT AT K AN F[1] e FER = KA H 2
MR RETEVE, R ARG SIRER G, TiERAA BRSBTS
Her b AGES, B2 AWITHR 2 ERP S RUF AL EBERSE, 7ER. A, BTSN T
Ao [, Bl T RSO ISR, 5 JAT A 2 ST M RO A AR T S FIBUR DGR H AT

TSR EABC T R T A TN B A AT I T, ] DS AW AT, RERm
R R RE[2] [3], REEA ARG TME RIS, (R “J74 2030 AT SLIRRIAIE . 2060 41 LI
B R R BB RS R R, ESG B AN Ak B A TE ST RE Sk B ) B B AR 4] . ESG R IAHE
(Environmental). #2>(Social) 174 B (Governance), i 1 15 & A 7E A FE PR3 T RESR 1A R 4 () 4
I = RN R [5]. Sk, A G RX — ok, IWAH REF AT ESG B MR
mi, $EH5EE ESG R RMAI, NEG MV RFFT R R EIRE—ESF.

2. g thSMREIE
2.1 HFHERSETRTI I ESG REL

BT MaARE B, HY5RA A EOIEBAR AR, I EORIEHAR ARG W2 =] 51 1.
PN R AR PRI AE X IKBURF S5 (K A 23 (6], ESG RILAE VI M 2 AH O SEIIA S AL AR B HFEE. 2
THRIRA IRPER A LB, X Eis gt &, BEATHE S SUE . SR 2 5 A TR A
ERIEERR, #5 ESG A —E A AMEBIE7].

B RACTE B EAR G A Gedlh A P 1 R T R 152 SEELER [ b s R R R A% L Bk A, TS
AL EC T BOR B FAE Py A AR R R, Al KRR ST L Ak 2 AR BRAE AR SR SO T 5T
k. MAETH, EiS AT WA R R R BOR QIR ISl 71, O EE TR, B R RE SN Al AN
WHAT SR OB GRS RN, M ST A B AT FF g Re (2] AT, AR R EC R 2%
Ja, BEA RETHUE BANFR[8], Att o B Eis et 2 SUE B AT R LR BEA A 26 . YR BERE )7 T,
iz BT BRI ERP 280U BE R L REA KR TH R IRBC EAMME AR, B & &M 417
5, BTHREAZSE EHBCR3]. B, BB RARER Rl ESG MM, R TR
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AV BN ESG A LELKEN 110 PRI, ASCHEH A TR
H1: Her (e my DL 25 3271 535 Gl Ak ESG &I .

22. MEEEHENDNMER

FETTHFFER R I 51 5T, JRIEBAR R Z SR BIPAEE Alk, JUHR B g Jedinll A e f) B 24,
FHE M 2001 3 SE A EAL 1 AR IOIAEAS 2 A TT I, (H 5 AT LAl PR 5 2 3R 5 X I 2R
HIRKZERRI], FAEPRNFEAG . WEREAEE. $E 7 ARG F RE[10].

B AU R AT LA3R T By A MV AR5 B R P EiS el B B R G A B AL ORI
2SR 75 BB AL, WIRT 1B AT SR AN AR (1] IR, XCERBERIHA Y kA A
SRS, SR TE BARARN R [12], AR E VG G AR = IS B EE ) R

B R R T I QAT ML A A B 5 BI0ER , S 2RIl ESG R 5 5Lt AN,
PFRF LA BAT LU Ak fm) S A% B S B IE AL 2 SR SR, 4R T ANME13]. AHXS B, 5
FRBERATH T Ak 5 10fE B AR, AT BT AM R HUAL B E S Yl AL 2 SR AT A F R B
Ol JBAENVEATH 250, S EMBHARL. AUk, ASCHR T R

H2: Hoy (e Y 5 PR 55 B 4 o R 6l 2 4R T E S ATk Ak ESG R HL

3. ARt
3.1 HERIEFESHIERR

RAE (BT ARG B EETE M) ) 16 KES AT, 454 2012 45 10 A 26 Hiklke (bl
NFATIAYRAB 1Y, A SCIESF 2012~2022 995 A B E TS5 4TI BT A B . AR AR ESG FRELEL
H Wind %4 B FAEBOP: R B8 A AR I XA SRR SCAR T AR E S B
P e R A E AR e B s AR EI I A T E R 2 E R4

Sof B B A RE A S D R 0%k (1) IR ST+ *ST. A TH 7R L/ AR (2) BIBRITE A
FORAE MBI A 2N BT AR . (3) AR uAE IR, XELEAL R 1%/ 99%7fr 4 ik 4T
winsor2 4 AL B, &5 F] 1635 R AT 12,711 MEAEIE.

32. ZEEXSHH

AEE LG U LA 1, Kb iRz & ESG RIUK M LI ESG WA R, HAEM C 2 AAA (M
IREE) LR PF I o AU SN 555(2022) [1A1HIREST, XHPPRMIRE S 70 mllME 1~9, T ESG
VR TR, IR 3ME, 1E N ESG RILMIEANTaIR: ARSI T RS % Rk
£5(2021) [15]HIBETE, SEit IS B0 AR R R 25 R, FEXH R R BRSO 8 A A A
{5 B S LR IR AR (2021) [16]MIHE T, RN A DTS, RIS SRR A B B . PR8I
EHINE. EME B RIE. 06 B ST EIRB T ANERE, M 5 D — AR 30 4> s
brs X HAREENE OLREATIT 20 R O KL, BAAORYE: RIEGEW 0 70 EVERERIR 1 70 e BHER 2 2
B i RO A5 B A SO A5 S I e T R AR

3.3. HRME

RS ISARE 1 FME 2, A4 0L ] 5 RS AR A (1) AR (3), ARIRARRFEAHEAY, v /AR m A R R Ay
BN
DCG;, = 4, + BESG, + g controls + a; +y; + &, (D)
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Hrp: DCG, AW RATEH A, AR | Ak, AR, controls fRESEHILE, o
R E RN,y AR TR E RN, &, ARBEILIENIL TIA

EDI;, = B, + BESG,, + B,controls +o; +y, + &, 2
Horp: AR SR EDI IR ERAE B R T
DCG,, = B, + BESG,, + B,EDI;  + B,controls + ; + y; + &, ?3)

Table 1. Variable definition and description
1 TEENSUA

AR5 R ALK RINE
BefReAr & ESGEIL(ESG) Y ESGYE LR IR AE
fi A B Hr I E (DCG) B A e TR S ) 26 PR U] AEBORS
AR B IS B B 55 i & (EDI) Xof FE A FR AR AT 43 I BUR 4
T AR 2R (Lev) RS
K (Growth) AAEENIRIN E—EE N -1
— H# 3 A\ £ (Board) #HA o N
P4 —(Dual) ERKGEAEMER—MANL, B0
P4zt HL % (Cashflow) GE TN R DL AR e B
BRI ARFF IR L5 (Topl) B KIAR R IR B
4. SEUESHR

4.1 fERMEgt

AR B AME G4 RIE 2, BEISYPATIALT) ESG RIA M, KK %, ESG RILMIARAE
#1115, ZEFRK, SEMPREIITE 4 it BARVPHRAE BB-B X [A]; Hy5 4 ATl B ik i
P FIGEAL T B 44, SRR B AR AN, T AL¥Ch 0.639, /NT3{H N 0.834, KHIH

50 IR A A RUAFEFEAE 0.834 LAR, T KME A 5.069, 75 B PAEE(E BB 6 i S B AR I
BAR, T AECRIIE S Ay 2.370 F1 2.565, Ui K(H 3.892, KUIFEAMARZ 5L, X
Bifs B AR

Table 2. Descriptive statistics

2. gt

variable N mean p50 sd min max
ESG 12,711 4.079 4 1.115 1 8
DCG 12,711 0.834 0.693 0.982 0 5.069
EDI 12,711 2.370 2.565 0.900 0 3.892
Lev 12,711 0.424 0.389 1.638 0.00800 178.3
Cashflow 12,711 0.0600 0.0590 0.0900 —-4.270 2.222
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Growth 12,711 0.432 0.0920 11.61 -0.991 944.1
Board 12,711 2.133 2.197 0.196 1.099 2.890
Dual 12,711 0.279 0 0.449 0 1
Topl 12,711 34.99 32.90 15.01 0.286 89.99
4.2. B394

% 3 WA () BT AL RN B 5 YeAT AL ESG FIFEM ) 4E B, AE4H] T AMERER BN, 1)
(D) DCG BIEIARECH 0.054, 1E 1%HI/K T LEZENIE, RPFFAETI T IHES) EI5 3Tl
F+ ESG RHL, MR 115 2|5%0E .

Table 3. The impact and mediating role of digital transformation on ESG performance
3. HFHFHBMETRITU A ESG REMEIMEHNER

1 2 ©))
ESG EDI ESG
DCG 0.054™ (0.016) 0.181" (0.013) 0.054™" (0.016)
EDI 0.112" (0.017)
Lev -0.010"" (0.003) 0.004™ (0.001) -0.010"" (0.003)
Cashflow -0.003 (0.111) 0.224™ (0.094) —0.002 (0.109)
Growth -0.002™" (0.001) —0.001 (0.001) -0.002™" (0.001)
Board -0.081 (0.109) -0.413™" (0.089) -0.075 (0.109)
Dual -0.013 (0.039) —0.054 (0.033) —0.009 (0.038)
Topl 0.007" (0.002) —0.008™" (0.002) 0.006™ (0.002)
_cons 4,078 (0.252) 34017 (0.204) 3.869" (0.256)
AMEIEA FE il P il
A& 12171.000 12171.000 12171.000
r2 0.016 0.060 0.021

Ve UL TR RIZRORTE 0.01. 0.05 1 0.10 fUKE E B, THE.

A5 R R = R P AR F T 2 =A% SR —, BN MR & DCG R, -,
BEAL2) MR AE i DCG R, 5=, BAIQ)MH N R EDI REWE . HAI(L)E @) MIEIEL K
% 3R, BB O B ENESE, RIEC AR B B S AT LAY ESG FRILEE A [ S A4 38N
TEAE, WRFAM—. Hk, FI(2)1) DCG Z¥l 0.181, & 1%HIKF ERE, BB b R TT LAHES)
H G RATI AR RS B R T, W% . BJa, ZI3)1 EDI M RECH 0.112, 7E 1%/KF
ERE, WEPMEAMAE=. Bk, Bk 2 [R%IE,

Az AR B R, S G GAT AT 5, H A P WP S Rt e K R R R R
X ESG RILETAEAFIRM, M — K ARFER LR E R, BRKBRARMIEER S, H ESG RILT.
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43 RENEKRE

g Sz 1) DTSR o] AN AR e 458 I, AR SCORMX DL R P M AR @ A 3 77 vk, e P [al A 45 SR WA 4.
B, EEFIRMEZA)I022) [L7]ETT, WG — IO ARAS BB gHAT R 5, #1)(1) i e — I
B i A w7 25 5 55—, 2% Li et al (2009) [18]1I4#7%, F = AN BENLE R I T REA (JFIEREAS K 70%,
80911 90%) HLFTIEAT BIH 404, #11(2) 22 (4) 73 A A BENLHHEL 70%, 80%AH1 Q0%FEA ) RIA45 3. Lhale,
WU R AR B A 5 AR R 8, AR SCR SR 25 SR R AR AR 11

Table 4. Robustness test results
=4 REMRIEER

1) (2 3 4)
ESG ESG ESG ESG
L.DCG 0.031" (0.018)
DCG 0.055" (0.016) 0.063™ (0.015) 0.054™ (0.014)
Lev -0.01"" (0.003) —0.008" (0.005) —0.008 (0.005) —0.010™ (0.005)
Cashflow —0.035 (0.113) 0.020 (0.112) —0.047 (0.127) —0.047 (0.123)
Growth —0.007"™ (0.003) -0.002™" (0.001) -0.003™ (0.001) -0.002™ (0.001)
Board —0.096 (0.116) —0.119 (0.093) —0.053 (0.089) —0.064 (0.082)
Dual —0.025 (0.040) —0.015 (0.033) 0.002 (0.031) —0.007 (0.029)
Topl 0.006™ (0.002) 0.004™ (0.002) 0.007" (0.002) 0.007"" (0.001)
_cons 41317 (0.267) 4.238™ (0.216) 3.965™" (0.205) 3.997"
AMEIEA FE | | P P
FEA 11072.000 8522.000 9739.000 10948.000
r2 0.014 0.015 0.017 0.016

5. RRMUHRIE
5.1. MR ERY

B E =AU AT R B AR AL ESG R IUE AN R 52, S, AT REAR A5
A AN AAEEA A, SRR EAR AT SSUE 0, DI B A R RS I 2 5, IAEE R INGR 5
Fizs. EAMFEAS, DCG MEIHRECH 0.105, 1F 1%HI/KF LR, mIEEE LKA DCG [
HREARE, BIECT RS R B 5 e Tk Al ESG RIS MR A7 75 57 7 o

FIJFE,  EA B ARBR T FE S A Hhr 2 4h, B EKBOE, ERTE RS R i3]
M VB, AR EEKFRIASTHE, ISR R ESG R 3 5

5.2. T ARB T RM

o Mg R, Eige 2 B RE T BRI T th 20 B T 5 ESG R I sA R 1
SN, ASSCAR S 2 A0 A P 3.(2020) [19]179%70 753 KBTS Bl Rl 73 8 s B BRAT LA AR g Bk
AT AU R, ARSI 5 P miBoRATILK DCG [AA R B R 2%, MR HrHoR Tk
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DCG HRHAE 10% 1K FRZEAIE, {E4 0.037, Ui AR HHE AT LB H 5 Gl B A % ESG
eSS (ST E N

FICEE, QUFRe I, mAE R R ER G EE R, HIMA S BOR I E S Rk
IRPTRESE 2R G R BUM AN, T RA AR BN R &7 R . S SCTrTH, SR 5 T4
B WA RS AV AR B ME DS R B AR ORIRZ]

Table 5. Heterogeneity in nature of ownership and type of industry
F 5. FERUMERRATI AR R = Rt

EH EEA TR FEmEHHEAR
ESG ESG ESG ESG
DCG 0.105™ (0.024) 0.003 (0.019) 0.032 (0.022) 0.037" (0.020)
Lev —0.283™ (0.124) —0.008™" (0.002) -0.569™" (0.115) -0.008™" (0.001)
Cashflow 0.030 (0.114) -0.201 (0.169) —0.243" (0.145) 0.124 (0.219)
Growth -0.002™" (0.00) -0.002"™ (0.001) -0.002"™ (0.001) -0.009" (0.005)
Board —0.214 (0.159) 0.026 (0.146) 0.057 (0.147) —0.169 (0.152)
Dual —0.031 (0.061) 0.005 (0.051) —0.035 (0.055) 0.023 (0.054)
Topl 0.000 (0.003) 0.013" (0.003) 0.006™ (0.003) 0.008™ (0.003)
_cons 4.690™ (0.377) 3.544™ (0.313) 3.909™ (0.332) 4.136™ (0.337)
FEA 4431.000 7552.000 6331.000 5841.000
r2 0.012 0.010 0.011 0.006

6. FILS5EI

ARSI T B R 5 GeAT Al ESG RIAIREI . ST RIL: 5 AT ML AL 2 54
TR R SETT Ak ESG R, I EfE BAER R B F I E M . ARSI A B 12— 2Dt
T HA AR TAEEA M2 5SHF AR T ESG RIEM E R, mifi BRI AT &iH
BRI E 5 G2 SRR ST ESG RIMAERE W3 . 4hxJ45ie, ASCHH BL @l

B BTG TR, SRTT IS SR, e R RS R . IUE
BRI H T 2RI A PR — A EETT X, AP U BRI TI IR 5(5 B e i &
MRBE N R, B AT WIS B R AR RN, SIERRYE N, R B AR i & kAl fg A 7
WA, BRIk ESG RIKF, AT RFSE R T

5 EBUE M AR GRS e WA EAE B IE I . B 3 DRI 15 A W E 5 e A A I 4
S AR T N A, OIS 230 ) B (358 P AN AL R, VBB 5 B PRI
%3, FRE LR AT T 7 SORBEAT IERR R B Tl B IS Qe Al B 2 5 A 8 Oy A e 2
s, RIHHARREIR RKT

= @EUEUR IR R BT ARAT W JE A A 5 G b e (e R Rk KRR B2, I8 S ESG
Sk BP R OB B L T RESUR R R 2 2 B, T UBUR AR SR B VAR A B R,
HEMIRESE, WESBUF S AERT, SR HER S AR T %, RS SAERTEORAT
Ay JEEA b S ESG (RIFREG. thoy. ARNEE =T ) F R4, SCElETG QAT i@ i R R .
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