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Abstract

This paper takes Chinese A-share listed manufacturing enterprises from 2011 to 2023 as the research
object, and empirically examines the impact of digital transformation on the quantity and quality of
green innovation in manufacturing enterprises by constructing a two-way fixed effects model. The
study finds that digital transformation not only significantly increases the quantity of green inno-
vation in manufacturing enterprises but also notably promotes the improvement of the quality of
their green innovation. This conclusion remains valid after a series of robustness tests and endoge-
neity tests. Mechanism analysis reveals that digital transformation can promote the quantity and
quality of green innovation in manufacturing enterprises through three channels: enhancing hu-
man capital, increasing R&D investment, and reducing transaction costs. Through a heterogeneity
analysis of corporate environmental information disclosure and government environmental pro-
tection subsidies, it is found that digital transformation has a positive promoting effect on the quan-
tity and quality of green innovation in manufacturing enterprises with a high level of environmental
information disclosure. Additionally, digital transformation in manufacturing enterprises that re-
ceive higher government environmental protection subsidies can markedly boost both the quantity
and quality of green innovation.
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1. 5|8

NHEBHIENL SR AR e, AT SEBRIR B TR AT B ARAT 55 1 B BB B B P Se AR B, 2024 4 3
H, TAFHESE 7 #ITBEER T G ntEshflE g et 2 RNTE S E L) , Xl g G 2k
JRSRH BARESR . R (SR MEE, #2030 4, #HliE VG OMRBERRAEE. N TR —
EbR, R i b Al 2 0 BT 2 i R Ak (R RURAN . WG 7\ T Bh RERIAZ O B AR S AR EER . SR fh
BT A BRI AT R R R A R (ER AR, 2024) [1], FEHFRGEAHE AR T
VIS G AR . IR e S IR A CRAM AR, 2021) [2]. BHUEAT WL, 3 b A 3 0 B 3 76 HESh
R A S S A5 s i R R P RIS R OCEEMER . AR, I 2 Hhli b A b A7 SR Th I 4%
BHEANCEARE (R, 2023) [3], BUFREIARE, ZIRTEAET . BE&O . A4 SO E R R
TSR A 2R L QR B K AR o B R AR I R liE L SR B RN T 287 3hRE, B T E R
O BARTEHL EEINF . 2024 4E 5 H, B FERED CHlE B RAT S R L s
PRt AT PR R T T AR . M@ IR P i R E X4 . L, bR EsRk
JS g ) 38 b A b 8 8 o R ) S 5 B B R ARG AT, RSSO R A S I AL
FAREE RS L AL S BB R M %%, 2023) [4], X SRISPESR (B8 (1 S (6 B AN 2547,
2024) [1], XF G4 B kBRI S (S S0 B A%, 2023) [5], W4k (06135 S R4 5 i ) 2 2 2%, 2021) [6],
B AR A WF FC 8 B A B SE a3 b A Ml €5 B 50 R TR B (R 2, R T AR S T dhl il s b 2
B B RN S OO AL A, SRR 0 50 A 2 RS0 ) 3 b Al €0 B3 B30 R0 SR = PR s, 0 A4
AN TR R 3 b A M 5 B B R BT AR R BN SR SRR . SR NI FLEC A BT o3 b
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R, A

Aol BT A BREN RN, TREBC TR AL G L IRBR R BRI SRR 2, L B H 7 L i 7 5
A o 2 € BT () P PESRIBRAR B R e, A A e il 45 € T 48 AR Sk AR 46 A B 5
T

2. BRSO HESMRREE

2.1. BF e RrEEL I R E S E AR BRI

A e R Se I A AR R T, A R IR AR NS A bR A B T BRI N
TH LA AR P A e 28 IR A 3 i DA R e T A A 15 % 1) S 5 B S B T 3 A TG T ) e A
3 MBS AR A = T R Ae IV A SR BT (S SO A8, 2025) [7]. — 71T, BUrAr= B T 2 N,
A JI R T A YR S SREUE B R T, Rk kAN SR (e R IR = BB, N BRI
PO KR A IS (B TR, 2025) [8]. H—J7TH, (BB FI R B S50 B A B T kiR
FRH R F RSO BN TR, X PR SR Eh 1) 75 SR SE AT DL E R S R T R AR AL, sk
MR B A AR RE TR T R L FT I AR B . IMREE S AN (B, AT SR B Al 4 5 ) ot = I
)L FF(El-Kassar & Singh, 2019) [9]. F&T 16, ASCHEH PN RS

H1: i A R (e k& b Ak SR B g 252 1 .

2.2. HF B HIE IR E SIF B E R ENHIR R

22.1. AHEX

NSTBEAAER Aly BE A G HIR . IRBIH R SRS VR AL B Lo B, R B L 5 £ ) 37 e B
TR EZ — o BT B T30 A A RS BRI BE . FoAR bR S AR AR R 505 . 4%
SERE PEEIR, BIE NSRRI, AT R Ay SRR B AR . AR A A (Y Lk,
2022) [10] 38 b Al B AL EE TR R AR S EE T BE 4Rt T S s IR, HoR I T 2fish Al
I TFRA T SRR, AN EAKCTFERME T ARBAE 55 3h F77% 5%t ks
(R A8 ORI B (PD A AR, 2019) [11]. AAEG AR SZE AP I “ T MR E 7 REM
BalE RN, SRR B R, B BE T g (R A7, IR T G AR QI I R R R,
T ST AR D £ €6 157 B B B R (0245, 2023) [12] ST, A SO DL R %

H2: AL RSEE 4R T A 78 A5 A 5 1 33k 365 L Al 25 €0 B 37 180 B4 R

2.2.2. IR

TR AN S ARt 1) 3 b A b & € B 3 1 B LR 2K . Bjorkdahl (2020) [ 1318 70 & B A A8 RN
(G K STt B A B B R A B A AR T T M R e, 1K B T A A 2 )
PRI, MIMTARFERE R BN I N(EE = BH4E, 2023) [14]. TIHTF RN IR LER Al il 4 € 6138k
SPCERARI T FAE, 2024) [15]. AR T 72 MR BN, sl gt ol LT R TE 2 e tlFimE , &
RAOBPHEE. AAh, BERBNGRER SRR S E S T4 ). muER NG BTG
R AR BE 2 S JRHFBCR B E I LHEA, RASGEAHREZ K. 72T BNIE AL
T Ty RO H TS SAS,  Lh AT R IPREa ve XURSE 2 [R5 P 1R 5T H 5 40K RS F i 2 =
FE LRI 23 0 BT Ei = 1) [R] I B8 G138 B 2 R R A B 25 B . BT uth, ARSI H BA B R:

H3: i AL 4 m it R RN BRI AR ik i b A b 2R (o BB S 5 o

2.23. XGME
RIS 5 AT, Bt THRAS A GE S M G 0 R T . BUEsh S SR E TR, K
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D, A

i P2 FAEAR Ao b AE SNSRI S5 15 B AN B A, IR e #5 i A SR 3L =T B
W FE R RS, IR A AT Z B A S UME, I BRI AR, B B
Gy A WTH A R85 A A 25 €0 63 o A v s PR AR A28 85 (AR A T B, 2023) [16], S At AT
OEIETIERN . S5 ARG, (A& b Al B B Ot AR sk QB R, M E B S
WHIEA, PURBE A XM OER, TTREZ OB, (SOOI, [N, Aol y s
P8 IT B VA8 PR A 5 B R P BAE A DD thdk S TARIME BRI E R A, $271 1 2R B R B IE
PotE SRR, 1R AR UBT . BTk, ASCHRH DU B
H4: Hr A e RE 4 m i A BN BE G (L BE 1 b Al 2 6 BRI AR 0T

3. fREIT
3.1. ERIERFESHUEER

AL 2011~2023 Fr E A b7 Rz ARV B SR R, SRR 565 5 A B Al Al ¢
BT B8R R 5T B R S oAb R RIE R, ok B A [ 0 58 20805 il 45 & (Chinese Research Data Ser-
vices Platform, CNRDS). ¥R BRI T i A B AEFE ., oAb DL 55 2t ok B E 28
#¥E J (China Stock Market & Accounting Research Database, CSMAR).

3.2. BB E
N YA RCR ) i b B e B R ) 3 b A b % € B KRR N R A, AR SR A T R [ E RN

TR AT SR 5 -
GU, (GI,.,) =B, + BDT, + p,Controls, + 6, +y, +¢&, )]
RRTISAE ML, AR SCRIEE A A R0 AR
Med,, = g, + BDT, + B,Controls, + 6, + 7, + ¢, 2)
GU, (GII.,) =, + BDT, + f,Med,, + B,Controls, + 5, + 7, +¢, 3)

oo, FoRA, FORERE, GU R § 255 ¢ R G OIERR, GL Al Al i 7
R E O, DT, Bt LIRS AT, Med, /A BUEIZE R, Control, /2 4 LAt
BHZI BRI RE S, oMy, 75l RAE MR € 85 FA0 [ 2 88, &, FBENILEIIL. B 24
FEOGERNEIARE, & EIAREEZE NI, 02 B B AR 8 2 1 36 b Al 2% A1 i) HcE: A
&
3.3. TRIEH

(1) BERLE

KRR RS EAHEMR R . 2% E0M5%2023) [17]1IM0E, ffH st A
LR HE SRR SOOI HTER(GU), HS R IAE R B HCR TG A 0H R R (GD. N T % F
BE AT A Y 10, i DAG S 685 R R AR A T I 1 S BO B A B

Q2) BLEREE

ARSI O R AR B R A B A Y(DT) . 275 R AESF(2021) [18]M507%, I _E T A 7 A4l SCA
(BT T B TR R SIA R AIE A b B 2 A R K o Bk, AN B BE iR BN 8k BT A =] R AR R
M A R AE R B, G python HEAT SCARMT, AT A TR GERIR . REIEH A, ZHEHEAR, X
HUBEHIA . B r RIS AN 76 DN ARDSRIEE T e, A58 B A 7 28 (1) A 1] S5k 1) ) A
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R, A

WH AR i TR SR EE B AR AR E” RRIE, ASCRILEEATIN 1 BB RN Ak AL
FACF VR ] g LA 1

ALF ATﬁ%&*m@mm

N LFRE EDRRE [EIGPL7E- FHH A

TR At LU BEIERER LN .

e b Ll KAl S ORI,
S N E L L L s A n AL SR, A
R NARM BRI IR AT AT

B I Sh5BE. HARTR S AL

BUFHAIE
BB IR T IR BBl B BRSO T RS
BahZft =73 NFC ZfF. FHEREJR. B2B. B2C. C2B-
C2C. 020+ ML, FHAEZE. ol ik, FHEEIT.
FREEIN. FRERE . FHREIE . HAESCAR. HAEEMAL. FEER
ML CRAEEA . AU TR T 4. SerEgm.
SREHE. BibEEl. FRRER T

EIECERZS

=L RS B N

X HGERAR BT e T, KN, 4t
g e g || G erEai BRI
FA IR, TSk GiFe% . EBRLPH PIRERL fi kL

LR

Figure 1. Dictionary of corporate digital transformation characteristics

1. fedl B BRI 8

(3) PHZE

N1 A (people), SH AR F55(2021) [1918IME, 8 F AR L b2 7 NHS e Tt
KAE NN ST E ARG FIRIEE . RN (), S5 X050F855(2023) [20] 5 Mk, 8 LR R
SRR E AR HAE I RN B . 2 5 AR (cost), S5 1 F-46(2023) [12]F12 4 B 55(2023) [21]
(A, A P 8 2 TR 5 9 FH 0L B8 7 T E I BRABLAE D ARl 38 2 BRAS IR AR B AR 5

@) =HRE

N T RIS RAR BRI, AR S VSRR AN (2022) [22] XIH555(2023) (41802, GANTTRE
S LM AR 2 5 1 2 IR 2 THT AR B o B o S, A JE T AR B B A L A (size),
A8 FH A B 7 I ARG BGERAE s 5= UN f e (roa), A A 4 RV 5 A 5 P I EUAB SR AR s 5= F it e
(lev), {80 A Al 2 A7 53 5 e B 7 P B ABL R AIE 5 [ 9877 o LG (fix ), A58 FH Aol [B 5 55 7 5 8 98 7 1) LU A R AIE 5
HH A (bsize), HHE F o NEUW E RS ECRIE; MOr#EH 5L, FHAMVERARSEFSL
NI LU AR ZRAE o X2 THT PR AR B 22 5 R R 7K ST (gdp)» A8 FH B8 7 oMb g 1t XA 7SS A P 1 AR R AE

3.4. BUEAE SRSt

XSRIEREA BT B AL FE, A SCEAEI AN : (1) BIBRARIER 2Z % H) ST *ST M PT SR 71 4
WFEA; (2) HIBRERATIL LW AR (3) Jviigs 5w M, XA R i K 2 i) S AR B AT
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D, A

T 1% G AL . B AT R MR TE ST TR 1 R .

Table 1. Descriptive statistics

= 1. Rttt

AR AR
R QUET R
LR QTR R

B

NFTBA

WERA

N

Al

ST HE R L
2B R IEAKT

people

rdi
cost
size
roa
lev
fix

bsize
dir

gdp

S
12469
12469
12517
11791
11957
12181
12181
12181
12181
12181
12507
12507
12519

B[N brEZE
0.2649 0.6371
0.3089 0.7511
1.2385 1.2548

24.4003 15.6767
18.3890 1.5086
0.0908 0.0718
22.4049 1.2434
0.0408 0.0630
0.4041 0.1846
0.2345 0.1349
2.1337 0.1878
37.4566 5.5829
9.7282 0.7856

/ME
0.0000
0.0000
0.0000
2.6700
7.7219
0.0024
18.9209
-1.0570
0.0075
0.0002
1.3863
16.6700
5.3413

BKE
5.9480
6.3279
5.7683
77.6600
25.0252
0.7952
27.6376
0.7586
1.0564
0.8081
2.8904
80.0000
10.9492

4. SRS
4.1. EEMEYT

R 2 FN(D)ANFN)EHR T A A T ] A 5 (5 0 B o e 2R i e b e b 2 €6 63 (14 A A o R 1
IS5 R B AR B il T REUE 1% K9P B8 OVIE, RUIHE A b B (e R e s (L ik sk o
QUG R . FI3)MIIE4), EIIN 7GR R, ZOMBEER N R BB ENIE, BHE%
JEHABR AL 5, B AR R AR AT LASR v 136 Ml Aol S (o BT O B A B, 8IE 1R L

Table 2. Benchmark regression

2. FfEEYI
M @) ®) )
GU GI GU GI
DT 0.0223%** 0.0409%* 0018375 0038277
(0.0055) (0.0059) (0.0057) (0.0061)
size 0.0686%** 0.0451 7%
(0.0125) (0.0138)
roa 0.0052 0.0065
(0.0617) (0.0662)
lev —0.0635 —0.0372
(0.0407) (0.0440)
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R, A

gk
fix -0.0154 ~0.1009*
(0.0545) (0.0570)
bsize ~0.0541 -0.0122
(0.0437) (0.0478)
dir ~0.0013 0.0026*
(0.0013) (0.0014)
gdp 0.0220 0.0550%*
(0.0249) (0.0256)
cons 0.2373%#* 0.2582%%* —1.3121%%* ~1.3116%%*
(0.0075) (0.0083) (0.3903) (0.4176)
Firm YES YES YES YES
Year YES YES YES YES
N 12467 12467 12168 12168
2 0.6365 0.7035 0.6412 0.7061

VE: ok, FE R RIEEORTE 10%. 5% 1%/KF FBE, HSHAtE. F&EFR.

4.2. REMRIE

(1) BMmRTE

AV e IR FIFZ AL B A HT B AU E B HARNME, 1o L R B 5 fe ik
T AP AE SR ARG T R A S VR e 77, BRI A SC S % #0E 55(2023) [12] It Skt %
FIFBERAE AN ZR OO AR S, I ER (S BT L RO 1 3 E SR e v (o BE B0E
(GUHIARHRA &, MgERHERBEEN 1 B R EAE Ra AR E(GIDMAREAR &, B4
R 3 Frosigl(H)FI31(2).

FW, T BRI AL R AR S, 255 X3R5 (2020) [23]19RFFL, Al IR 5 5
BLEAIHT. Y5 CNRDS i 1) BT A w S 6 R BRI SE T AL G BRI 7 285, LRI IPC 7326
SN A R ZH BRI B B R RN B, BRI R R R 2, Ui T R R B R SR
IR TR PR o 3 FH 2R 6 S T T Y R 4 2K 5 R BR R S B BB B (GU2), SREK IR FI5r 285 KA
BRRGEAH R E(GI2). FIASEH W 3 FIFI3)FIF(4).

73 PO IR AR E R RS T RECAITE 1% K R ENIE, SIS VA B T i
AN ZRE AR BRI, A SO AELS IR AR

Table 3. Robustness test 1
< 3. FREMAIE 1

) () (3) 4)

GU1 GIl GU2 GI2
DT 0.0181 %% 0.0256%** 0.0313 %% 0.9034 %
(0.0058) (0.0052) (0.0073) (0.1530)
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D, A

gk
size 0.0838%** 0.0585%%* 0.0831%%* 0.7670%**
(0.0131) (0.0101) (0.0158) (0.1947)
roa ~0.1780%** ~0.2246%* 0.0113 ~1.5109*
(0.0657) (0.0574) (0.0987) (0.8339)
lev ~0.1087%** ~0.091 8+ ~0.0936* ~2.7761%%*
(0.0424) (0.0343) (0.0528) (0.7964)
fix 0.0027 0.0520 0.1113 ~0.0085
(0.0573) (0.0451) (0.0720) (0.7903)
bsize ~0.0797* ~0.0543 0.0199 0.6833
(0.0444) (0.0405) (0.0544) (1.0784)
dir ~0.0010 0.0029%** 0.0010 0.0993%**
(0.0013) (0.0011) (0.0016) (0.0311)
gdp 0.0199 0.0107 0.0110 0.2241
(0.0261) (0.0193) (0.0339) (0.4085)
cons ~1.5619%** —1.2287%%x ~1.6980%** ~21.8263 %%+
(0.4104) (0.3249) (0.5050) (6.7825)
Firm YES YES YES YES
Year YES YES YES YES
N 12168 12168 12168 12168
2 0.6366 0.6410 0.5802 0.5848
() BERFRTE

SRR T (2021) [1910f80E, 8 SCAR S HTIE L KIT ik @5 A e 5 (DT 1) B 4 A
HI R AR B R AL 4R 5. HARMGE 2 python $EEUA MY A Hi FR 2885 175 150 40 BT 1 N 25 304 T 401 b B )i
AT RS T e WECFHERN A . BRI, B ae il iE AERAE B R G VU4 B gevh B oo
TR ()% R R, TR R AT bR AE AL IS P RS (V200 58 S AR A AL, 3 BB L AR . [R1Ua 45 R Lk
4 FI(OHFFN Q). FAh, NSHEALLEQ2023) 241005, BRI Ll ARER. BERESEAE . BHA
TE SN R R AL Z TSRS 5180 BORIKEN . AR AE . B RCR 5 8 DL R 72 02 TH 34
B ST NN B B AR I E AR SC I o — MR PE B A A TR AR (DT2) o [ 45 5 L% 4 11
I(3) R (4).

Table 4. Robustness test 2
4. FRIEMR 2

1) 2 (3) 4)

GU GI GU GI
DTI 0.0125%* 0.0277%%*
(0.0061) (0.0069)
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R, A

gk
DT2 0.0135%%* 0.0331%%*
(0.0051) (0.0055)
size 0.0699%** 0.0474%%* 0.0693%** 0.0452%%*
(0.0126) (0.0139) (0.0125) (0.0138)
roa 0.0003 ~0.0039 0.0016 ~0.0006
(0.0617) (0.0663) (0.0617) (0.0661)
lev ~0.0582 ~0.0255 ~0.0632 -0.0367
(0.0407) (0.0444) (0.0407) (0.0440)
fix -0.0218 ~0.1135%* ~0.0220 ~0.1130%*
(0.0545) (0.0567) (0.0544) (0.0568)
bsize -0.0535 -0.0112 -0.0508 -0.0051
(0.0436) (0.0478) (0.0437) (0.0478)
dir ~0.0013 0.0025* ~0.0013 0.0027*
(0.0013) (0.0014) (0.0013) (0.0014)
gdp 0.0245 0.0602%* 0.0226 0.0558%*
(0.0248) (0.0256) (0.0249) (0.0256)
cons 0.0699%** —1.4480%* 0.0693%** —1.3487%%*
(0.0126) (0.4172) (0.0125) (0.4178)
Firm YES YES YES YES
Year YES YES YES YES
N 12168 12168 12168 12168
2 0.6410 0.7054 0.6411 0.7060

() B#AHIITE

R B O EHE AR 08, RIUHABRMIR, HIA S Tobit B ffHE— P KRR
fEVERLR . 5341, v TR AT REM S M 2 AR GEE PR B AR A [ 45 RN, AR SCOCAE S [a] ) i
ST AL > SRR MmN RS E RN . W 5 ATEVE H, BUE R R RIS T RBUE 1%
fKF EIER R 2, SRR fd mh i A S O BT R BRI R, SEEALS 3, %

S RASE

Table 5. Robustness test 3
5. FRIEMRN 3

i SIS A
GU Gl GU GI
DT 0.0183%** 0.0382%** 0.0172%%* 0.0276%**
(0.0054) (0.0057) (0.0059) (0.0062)
size 0.0686%** 0.0451 %% 0.0774%%%* 0.0575%*
(0.0108) (0.0116) (0.0129) (0.0145)
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D, A

Bk
roa 0.0052 0.0065 —0.0127 0.0014
(0.0757) (0.0809) (0.0643) (0.0695)
lev —0.0635 —0.0372 —0.0725% —0.0892*
(0.0421) (0.0450) (0.0422) (0.0465)
fix —0.0154 —0.1009* —0.0438 —0.1260**
(0.0560) (0.0599) (0.0556) (0.0591)
bsize —0.0541 —0.0122 —0.0634 —0.0011
(0.0406) (0.0434) (0.0445) (0.0483)
dir —0.0013 0.0026** —0.0016 0.0029**
(0.0011) (0.0012) (0.0013) (0.0014)
gdp 0.0220 0.0550%* 0.0228 0.0627**
(0.0277) (0.0296) (0.0258) (0.0266)
cons —1.5689%** —1.7230%** —1.4747%%* —1.6577***
(0.4043) (0.4322) (0.3964) (0.4230)
Firm YES YES YES YES
Year YES YES YES YES
Industry x Year NO NO YES YES
N 12168 12168 12167 12167
Pseudo r2\r2 0.5254 0.5362 0.6533 0.7179

4.3. HEMKRLE

(1) TRZEE

4 ) BR BR AR (2021) (251806, AT Ak B FE S T b T A w] R AR 9 A B A B R ) T AR
o YA BT mBONESR, TS RS L, AT S SRS, s
TR HE S B B DR T R . RAiz s, BIFES P b A lb & my DLIE s s 52 4 0 B AR T
B e R s o RIS, ARV BCr A AT Ju A B BAG WY SR 1 RV RE RO (R IRTEAE, 2021) [26], FEdsA
At A b PR 2 7RSI BBt 2 o A AR AL PR R SR AR RS Sl B AR R R AR R B A S R . LK
Wil L AR MEEMANEE, AARSEEEm eSO NAEM R E, WeEsMEEER. mTA
SCHEFRFEA R AR B, R {54 Nunn and Qian (2014) [27]/0% & J7%, 51 N—ANBER A AR 4k (1) 25 &
FEMREOW %5 B, Mg IR BT A R R SR EOL 5 S = A B, AR B A R ) T RAR R V).
EEZERaE 6 Fn. LTRSS —M B FEKRKT 10, 3o TABERERPAERNE, K-Prk LM 4t
THETE 1% F R, WHAZITTRG], C-DWaldF goit&ilid 755 T A8 MRE. Srbitim
itk REAE 5% K TR RIE, VLR T TRer N AEVER UG, Ber i B8 Re 08 (2 it il g b
Al gt I (0 BB AN &

(2) Heckman W51

BT &R EdE P AEE R ERE, TR BV R BT S 2k e s sh, bS8 Ak
Pz, FrPAA i Heckman PR BB () A HATABIE . S5 #0E55(2023) [12]0IM0%, HRAE Ak
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R, A

FE AT a0 R ONiE 3 A2 8 (dummy), A EREERBORME 1, BN 0o A8 R 1 FE AL 5 — )
(IDTYYEH AR &, I B R BT Pt A2 &, 43 probit BB BEAT 55— B IR T IF oH 5
WOKR BT LA (IMR) . 2R85B K R EE AR (IMR) AN HE (Rl AR B AT 55 — B i Al it . A4S
W T PR, WORIRIET LR A T R BoE I 1% 800 835 VEACT R, W WA AE AR A 6 i 22 e AL . 5 LT
i, A HCF AR R T R B B OVIE, WHIES R TR R E G, B R AR IR E
WA G M AL Sk L BTG BRI, SEAWE AR R AL

Table 6. Endogeneity test
6. NEMRL

T AA & Heckman 7512
DT GU GI dummy GU Gl
DT 0.4771%* 0.4146%* 0.0463 %% 0.0761 %%
(0.2006) (0.1813) (0.0105) (0.0116)
I\% 0.0157%%*
(0.0039)
IDT 0.0660%**
(0.0298)
IMR 0.7892 % 1.3733 %%
(0.1815) (0.1965)
size 0.2280%** -0.0189 —0.0346 -0.0155 0.0625%%* 0.0261
(0.0226) (0.0503) (0.0451) (0.0583) (0.0208) (0.0227)
roa —0.2610% 0.1148 0.1315 0.5015 0.1759 0.4780%%%
(0.1363) (0.1378) (0.0996) (0.4520) (0.1388) (0.1481)
lev 0.0029 —0.1060 —0.0631 0.4174%* 0.1882% 0.4126%%*
(0.0821) (0.0666) (0.0560) (0.2455) (0.0982) (0.1067)
fix —(.5893 % 0.3752%* 0.1660 —0.6485%* —0.5852%%%  —(.925]%**
(0.1075) (0.1498) (0.1296) (0.3301) (0.1391) (0.1510)
bsize 0.1727%* —0.0528 -0.0915 -0.1074 —0.1798** —0.0895
(0.0774) (0.0779) (0.0670) (0.2283) (0.0745) (0.0856)
dir -0.0013 0.0017 0.0035%* -0.0000 -0.0029 0.0022
(0.0021) (0.0020) (0.0017) (0.0063) (0.0021) (0.0023)
gdp 0.1145%* -0.0323 0.0073 0.2235 0.2160%** 0.3655%**
(0.0541) (0.0541) (0.0443) (0.1749) (0.0586) (0.0609)
cons —5.6158%#* -3.0579 —3.6626%%%  —5 4278%**
(0.7455) (2.1250) (0.8808) (0.9083)
Firm YES YES YES YES YES YES
Year YES YES YES YES YES YES
MR F A 16.20%%*
K-P rk LM 19.034 %% 19.034 %%
C-D Wald F 20.545{16.38} 20.545{16.38}
N 11231 11231 11231 6263 6263 6263

e { YANTE 10%01 8 KT | Stock-Yogo 53 1 HAF B AR A F A 36 K15 FAH -
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D, A

4.4. HlEKRLE

1) AAEX

o, (ALK N TR A A AR AT R, RDE SR 7 S0, B R oG
THREAE 1%HKF ERZENIE, UIMEC7 R 508 B2 5t m N DR AKE . HR, BAD
BEAIMNEEAE RS, A AR (3) A e N ) 58 A 5 B30 A B o i gl Al 2 2 0 7 i 2 R s = 11 52
e, (RS B LA 7 FIQ2)FIF(3). RAATLAE H AT B R B RR IR 17 23 HAZ O R R i R4
RENIE, FEAFIQME T RE0.0159 /N T HEUEEH ] 0.0183, 15 BH U7 % B Rl a6 i £ e i) 3k
N 3R AAR s AR, FIG)MMETHR %L 0.0375 /N TR UHERNE 1) 0.0382, Ui BHE 7 b 4% 1Y
e i I B2 = G A N T RGP, ANJTRAEGH SRS T HEIFEHA
TIEAR RN RN, ARG — P37 T Sobel K501 Bootstrap 36 . 41k H Fr7n, Sobel £4:11) Z {HE
1%17KF E i3, Bootstrap HlIFE 1000 K1 95%E A X BINAEE 0, FHAKBIKL, ik 2 52T
k.

(2) FERBEAN

BERER BN GINBI )RR (3), SZUFSE UL 7 HI51(4)-(6)Fas, WER BN R B IE 7 2 3%
A O RS R A T R BRI E ONIE, FE BBl T REUN T IEAERNA 1 R 5 B3
ARG R RS @ B = ) 3 A R AN SR BT R, B(6) A TF R B /N T SR [ )
FEG ULIHECT AR R e i A S i A R R BRI AT R B, TR R A
RRE, I Hix — 4518 A4 id Sobel #:5:F1 Bootstrap 656 5 K AR KL, % 3 58] T KA.

() XHBAE

RS Gy A AT SR, 45 R 8 FioR, MO R AR AL M R BG4 R E N IE, Sobel
R 22/ 7E 10 [7KF B3, Bootstrap [RIFZZUN I 95% B A5 X RN ANELE 0, 1B S0 AL AR g i
Tk B ) 3 Ak B9 AE 5 AR AT I L SR BT I B R S i, A8 5 AR A S R A sy, Rk 4 15
BT HE

Table 7. Mechanism test 1
2 7. HLFIRLE 1

Q) (@) 3) “ ®) (6)
people GU GI rdi GU GI
DT 0.3513%** 0.0159%** 0.0375%%** 0.0238*** 0.0165%** 0.0371%**
(0.0955) (0.0059) (0.0064) (0.0073) (0.0058) (0.0061)
people 0.0017** 0.0028***
(0.0007) (0.0007)
rdi 0.0183** 0.0212%**
(0.0078) (0.0078)
size 0.4087* 0.0709%*** 0.0444%** 0.8511%** 0.0525%*** 0.0212
(0.2429) (0.0131) (0.0144) (0.0192) (0.0149) (0.0165)
roa —0.7849 —-0.0102 —0.0110 0.4518*** -0.0164 —0.0069
(1.5103) (0.0636) (0.0682) (0.1423) (0.0625) (0.0675)
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R, A

Bk
lev —2.5828%** —0.0816%* —0.0536 —0.3680%** —0.0524 —0.0228
(0.8725) (0.0419) (0.0454) (0.0675) (0.0431) (0.0459)
fix —7.8006%** —0.0448 —0.1044* 0.3929%** —0.0626 —0.1327**
(1.3669) (0.0572) (0.0597) (0.0931) (0.0583) (0.0617)
bsize 1.8727%%* —0.0300 —0.0415 0.1691%** —0.0507 —0.0182
(0.6582) (0.0470) (0.0518) (0.0563) (0.0452) (0.0497)
dir 0.0442%* —0.0008 0.0020 0.0031 —0.0012 0.0025%*
(0.0184) (0.0014) (0.0015) (0.0020) (0.0013) (0.0014)
gdp —0.7903* 0.0138 0.0565%* —0.0544 0.0288 0.0565%*
(0.4359) (0.0258) (0.0264) (0.0407) (0.0259) (0.0269)
cons 19.8104*** 0.0709%** —1.2800%** —0.6120 —1.3539%** —1.1577%**
(6.7068) (0.0131) (0.4364) (0.5831) (0.4080) (0.4389)
Firm YES YES YES YES YES YES
Year YES YES YES YES YES YES
N 11451 11451 11451 11624 11624 11624
2 0.8701 0.6461 0.7131 0.9100 0.6389 0.7085
Sobel test 7=6.259%** Z=13.14%** 7=10.88%** Z=12.36%**
Bootstrap test [0.015,0.034] [0.037,0.061] [0.011,0.030] [0.041, 0.064]
Table 8. Mechanism test 2
= 8. HLFIE 2
) 3) (@)
cost GU GI
DT —0.0009%* 0.0182%+* 0.0380***
(0.0004) (0.0057) (0.0061)
cost —0.1283 —0.2901**
(0.1038) (0.1164)
size —0.0230%** 0.0657*** 0.0384*+*
(0.0011) (0.0128) (0.0142)
roa 0.0186 0.0076 0.0119
(0.0114) (0.0615) (0.0662)
lev 0.03 14%** —0.0595 —0.0281
(0.0044) (0.0408) (0.0443)
fix 0.0366*** —-0.0107 —0.0903
(0.0047) (0.0545) (0.0572)
bsize 0.0023 —0.0538 —0.0115
(0.0041) (0.0437) (0.0478)
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D, A

Bk
dir —0.0000 —0.0013 0.0026*
(0.0001) (0.0013) (0.0014)
gdp —0.0005 0.0219 0.0548%**
(0.0026) (0.0249) (0.0256)
cons 0.5870%*** —1.2368%** —1.1413%**
(0.0350) (0.3965) (0.4280)
Firm YES YES YES
Year YES YES YES
N 12168 12168 12168
r2 0.8389 0.6412 0.7062
Sobel test Z =-2.7779%** Z=-1.89*%
Bootstrap test [0.023, 0.042] [0.058, 0.081]

4.5. RERMESHT

(1) IR B

AV PRI A R AR R AL 4 72 3 2 S WA B A R R 2 (BB B M SR R AR . AL S X075
N AIFME(2023) [28] 0 FE, HR4E CSMAR #df b b i 4 w] PB4 B 3 U H ROTE o Bt , 5T ANF
HIPF 3 D3 BN AT 23 Hs o A Aol A O A5 B P B VAR i, R K TR P A R ey 1, B
N 0o VIR BRSSP 4 LA 2.

—HER “ZEbR PTTI
OIFMRELE; QM HAR; GFMR HE AR R TR 1

PRI P OIMRHAHSE; OWRLTUTH; OWFEE =py o ’
WAL @ =R HE: @R E A

s n e DETTEIIISO1400 19AIE; @) 771141809001 Peis TR,
PR STIME ) 40
TR O ERATEN OHATIENE; Oy oo

OFEAKHE; @CODHFR: 3 SO M TERR IR0,

PRI A7 {5t @ CO kL : ®MARUNHER T ©LMEY  ErHINARE N,

PR AE R IA R 92
OETHHARFEE I, @K IHHERUE I ; TCHiE AR A0,

WIS S0 @FE. MAREEN b @FFERI A G B, TR EL,
G SET5 R, AR, O A Mg L AR 2

Figure 2. Corporate environmental information disclosure indicators and scoring rules

B 2. e IEE SR T e iR TS

MHEE RN 9 PR, Bt R il il il 2 60 08 1 8 42 50 A A A 3R 55 B R A B )
il B2, IF HARR TG, e AR RO PR B AT S 45 R R e A ) 3 A b R 2R 8 B R A SR T
PSR RIS S EE, Aol A BE B4 F A F ks 3 BB SR B AT 52 R JRIE /115 5
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R, A

TR o e, A5 5 RIS B S AR AR s . TP M5 Bk & e e Aol Bres e iy
REHE— P RAIX — (5 S L, BN TR RENS SR v 5] 2 € BORWE A K8 s O e i ol 3 = b
RES A 1WA A, (2R 0 B BER I SN SE IS . iR T RTINS BE A% 32 TG A o
I HXH 23 E 3T i R A s K T S G BT SR AR R o TR IS A5 J2 458 A A 3 b DU PR AR 8 1 70 A A2
B PR R B S B 3R BT AR R R 2 e BB I BERCR A

Table 9. Heterogeneity in corporate environmental information disclosure

F 9. MR EEMER R

IR B R = IR BRI
GU GI GU GI
DT 0.0288%** 0.0759%** 0.0042 0.0047
(0.0104) (0.0123) (0.0076) (0.0073)
size 0.0612%%* 0.0414 0.0486%** 0.0500%**
(0.0225) (0.0258) (0.0159) (0.0164)
roa ~0.2646** ~0.1679 0.2246%%* 0.1820%*
(0.1086) (0.1272) (0.0841) (0.0792)
lev ~0.0102 0.0736 ~0.0187 ~0.0233
(0.0714) (0.0822) (0.0580) (0.0572)
fix ~0.0769 ~0.3103%** ~0.0303 0.0211
(0.1002) (0.1131) (0.0740) (0.0663)
bsize ~0.0629 ~0.0841 ~0.0023 0.0331
(0.0861) (0.0936) (0.0558) (0.0549)
dir ~0.0011 0.0024 ~0.0004 0.0023
(0.0022) (0.0025) (0.0018) (0.0017)
gdp ~0.1022%* ~0.0580 0.0781%* 0.0579*
(0.0463) (0.0516) (0.0363) (0.0331)
cons 0.1002 0.0802 ~1.591 7% —1.5991%**
(0.7236) (0.8128) (0.5233) (0.5172)
Firm YES YES YES YES
Year YES YES YES YES
N 5782 5782 6258 6258
2 0.7055 0.7595 0.6208 0.6837

(2) BURFRERANED

INORAN I R A TR BURF A% 38 “ SRR e 7 BURRI AR 5, — @R B fom i 2k e 8I3 47 A .
RS T 2 5(2021) [29] W%, FRYESEAR B ABURF AN I H BI4H, #2080 <ot “IRLRAMIG” “ 3
Be7 CMIRFERAE” CTEET CTRE” SRS IMRAT KAV BEA N TR A A AU I R AN B AT, A
BUF A ORANI IR AR B, J T b LR A 20 D BURT PR LA B AL o 5 BURF PR R B AR S 4 14T
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D, A

St RVE T MRS 10 B [0S 25 R AT AFE Hh Bl A 3 R 4 0 v R 2 Do B PR i 3 b R 2 € B
HAWERBABR, WX THE Ry, — E R R BUTH CRA AT DU B A B R At %
SRS AE T R, TR R NE I ] S AT Y AL SR E . SRR AR SRHERL, RERS

BE— 2B TR OR AN BT Al 2 (L BT R 21

Table 10. Heterogeneity in Government environmental subsidies

= 10. BT RANBD S B

BUN R AN BURERMRAN AR
GU Gl GU GI
DT 0.0206%*** 0.0450%* 0.0111 0.0026
(0.0067) (0.0074) (0.0129) (0.0124)
size 0.0608*** 0.0393%* 0.1032%% 0.0743%*
(0.0140) (0.0156) (0.0379) (0.0364)
roa -0.0135 -0.0136 0.2612 0.2333
(0.0658) (0.0733) (0.2102) (0.1815)
lev ~0.0459 -0.0559 -0.1419 0.0907
(0.0475) (0.0533) (0.1099) (0.1027)
fix -0.0348 ~0.1421%* 0.0280 0.0602
(0.0648) (0.0683) (0.1412) (0.1358)
bsize ~0.0906* -0.0367 0.1278 0.1415
(0.0519) (0.0560) (0.1194) (0.1290)
dir ~0.0027* 0.0017 0.0052 0.0079%*
(0.0015) (0.0016) (0.0036) (0.0034)
gdp 0.0355 0.0643%* -0.0388 0.0613
(0.0276) (0.0286) (0.0944) (0.1068)
cons —1.136]1 %% ~1.1580%* -2.1235 ~2.6754%
(0.4334) (0.4731) (1.3304) (1.3972)
Firm YES YES YES YES
Year YES YES YES YES
N 9738 9738 2286 2286
2 0.6553 0.7208 0.6951 0.7168

5. G EBREN

ARSCIAERTFER I 5, BCP A RAT DUE 2 (e il b S (0 GRS B3R 5T, I HiX —
LR A2 AR R A R AR AR BN TR S AR A AR 56 LR A AEVEAS 38 IR AR OR B . B,
T T OB I 38 i3 N T BEAS AN FRARSE 5 A = SRl e it i) i b A b 2 € B T H B 5
= BUFAEE R PR A S R R v B Al A 2R e R B B B AR SRR, B S BT
ROFRTHERE R, [, SRAFEUR PR DR B e i il 38 £l 1 807 P e AR T e 2 O 81 97 488 3 o (120
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QU AA, WAL LA AME SR e, 5| RSB AS A Aola] DUl 8w BoR T8 404
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