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Abstract

The report of the 20th National Congress of the Communist Pa
rty of China proposed that "high-quality development is the primary
task of comprehensively building a socialist modernized country."
Enterprises constitute the micro part of the social economy, and the
ir high-quality development is reflected in the increase of total fact
or productivity of enterprises, which is crucial for promoting the ov
erall high-quality development of China's economy. The ESG (Envir
onment Social and Governance) concept proposed by the United Na
tions Principles of Responsible Investment (UNPRI) in 2006 is a su
stainable development concept that takes into account the coordinate
d development of environment, society, and corporate governance. T
he ESG concept is in line with the goal of high-quality developme
nt and is also a comprehensive indicator. Therefore, this article has
important practical significance in studying the impact and mechani

sm of corporate ESG performance on total factor productivity.
Initially, this article conducted a mechanism analysis of literatur
e related to the performance of enterprise ESG and total factor pro
ductivity, and proposed research hypotheses. Then, using A-share list
ed companies in Shanghai and Shenzhen from 2015 to 2022 as sa
mples, the Huazheng ESG (Environmental, Social, and Corporate G

overnance) rating was used to measure enterprise ESG performance.
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The LP method was used to calculate total factor productivity, and
the mediating variable for technological innovation was the natural
logarithm of the number of patent applications in the current year
plus 1. The main control variables selected in this article were ente
rprise size (Size), asset liability ratio (Lev), return on equity (ROE),
cash flow ratio (Cashflow), state-owned enterprise (SOE), revenue
growth rate (Growth), number of directors (Board), and Tobin. Tobi
n Q value, management shareholding ratio (Mshare), Big 4 or not,
List Age of the company, and setting industry and year dummy var
iables. Next, this article empirically tests the impact and mechanism
of corporate ESG performance on total factor productivity by const
ructing a bidirectional fixed effects model, and observes the mediati
ng role of technological innovation between ESG and total factor pr
oductivity, as well as the moderating effect of digital transformation.
Stability tests are conducted using replacement explanatory variable
s and replacement total factor productivity measurement methods, an
d attempts are made to use instrumental variable method and lagge
d explanatory variables to solve possible endogeneity problems. Fina
lly, based on this, further research is conducted on the impact of c
orporate ESG performance on total factor productivity under differe
nt ownership properties, enterprise models, and enterprise regions.

The main research of this article indicates that: (1) if a compa
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ny has good ESG performance, it can significantly promote its total
factor productivity, and this empirical result is still valid after a se
ries of stability tests such as replacing the explanatory variable ES
G and replacing the dependent variable TFP. (2) This article empi
rically finds that the mediating variable of technological innovation
plays a mediating role in ESG and TFP, which means that the ES
G performance of listed companies can affect total factor productivi
ty by influencing technological innovation. This empirical result is s
till valid after a series of stability tests such as replacing the expla
natory variable ESG and replacing the dependent variable TFP. (3)
The relationship between ESG, technological innovation, and total fa
ctor productivity is influenced by the nature, scale, and region of e
nterprise property rights. The promotion effect is relatively more pr
onounced in non-state-owned enterprises, small-scale enterprises, and
enterprises in the eastern region. The reason may be that investors
have stricter information disclosure standards for non-state-owned a
nd small-scale enterprises, which makes these companies attach grea
t importance to ESG ratings. In order to convey a positive signal t
o investors, suppliers, debtors, and other relevant stakeholders, comp
anies must demonstrate good ESG rating performance in order to w
in the favor of investors and obtain funds to improve technological

innovation and promote total factor productivity. Especially targetin
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g enterprises in the eastern region, due to their strong economic str
ength and relatively high profitability and innovation capabilities, th
ey place greater emphasis on ESG ratings. This not only strengthen
s trust with investors, but also effectively reduces financing costs a
nd enhances technological innovation capabilities, thereby promoting
the long-term stable development of enterprises. (4) Digital transfo
rmation does not have a moderating effect on the direct effect of e
nterprise ESG performance on total factor productivity, but it moder
ates the mediating role of technological innovation between ESG an
d TFP. The higher the degree of digital transformation, the stronger
the driving effect of technological innovation on total factor produ
ctivity. Finally, based on the issues reflected in the conclusion, poli
cy implications are proposed from three levels: enterprises, governm

ents, and financial institutions.

Keywords:ESG performance;Total factor productivity;Technological 1

nnovation;Digital transformation
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XEEPEH| AR R, Y Industry FRAAT AV E RN, Y Year F7s I (8] [E] 8 RN, ex JBE
BLRZE I
3.3.2 P Y MAREY

ARSCER AT, A b A B A 7= 3 0] DUBIE F AR B0 4 B3R A e e e

oM. N T IR RS, AXSHIR BB (2004) KL, @ EL RIS

PR A ROSEEAT R, A AN T T R AR

TFPi«=Bo~+ B1ESGi+ B2Controli+ Y Industry+ Y Year+&; (2)

Mediatori=00+0:ESGi+6:Controli+ Y Industry + Y Year+&; (3)

TFPi=v0+71ESGit+y2Mediatorii+ysControli+ Y Industry +> Year+¢&i (4)

Hrh, Bos Bos yo AR EN, Mediator AT N EFAEIH, A CHFEE Inn
#or, Control #/RFEHILE, Biv 0 1 (=1, 2) NRBEMAL, i B#RED
Mk, t RIREAEAT, Yindustry KR ERRE, Y Year R i [A][H 2 208,
e NFENLRZE I, 7ERAIH, SG7E ESG A R 5L, ke BE KT 0, Mok
SCHMBSE 1 EAF RS0, B4l K471 ESG I AT LA 4 B R A P2 R T
RS 1 ROLIRTIE N, 2400 Ay, B &35, UEBA 4k BSG Siid s i A48
EHARCH R A AR, FEHILR NNy 201, 11 Fly, =
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A BB T VLW 55 T A BRI AEAE
3.3.3 IRTHBARE

ARSI SR RN ROV R 7 AL e R (DT) 2 stk Al ESG RIS
NV (TFP) HIFEMRCR . 255k ESG X A8 B 52 M 25U |

e SR A AR B A A R AR P AR AR, 23 R Y B AR 1 E dn
g

TFP;i=060+81ESGit+ 8:DTit+ 83D Tix ESGit+ d4Controlii+ Y Industry + > Year+
e (5)

Mediatori=¢o+ &1 ESGi+ €2DTi+ &3DTixESGii+ e4Controli+ Y Industry + 3 Ye
artei (6)

TFPy={o+{ Mediatori+&DTi+ GDTixMediatori+ GESGi+ GESGix DT+
LsControli+ Y Industry +> Year+ei (7)

Hrpg %8 (DT 2R, | Rngs Mk, t RREMED, &
X (5 6 (7)) AR RNAE TR ESG 5 TFP Z 8] i 1 RS AL |
WA AL ESG 5PN AR AR AN, MR AN AR5 4e%E
AR AR RN AR

W BIA HAE B I DTixESGi B4 # DTixMediatori REVTZE N IE, W43k
AH R 5 A8 B R A 2 22 1E ) Y T Ak ESG RIS Al 4 38 A 7= ZE 1 52 M B
gL AR ESG RIS oo AR 8 R B A 52 Bl s Ak o A AR B HOR G137 Al
EEFERNN; R, WERKER P2 B DTi<ESGi i DTixMediatori
RERE AT, MRPBFAFE R 25500 ESG RIS Ak 4 23 A 7 R 1
S B gAY ESG R IUNS s AR B HOR G IS i 58546 th o AR B B R G
XAl 4 B A AR IR . AR T A2 BT DTi<ESGie B DTixMediatory,
FRHCANEZE, T2 U A TR TR
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4 SBES TSR

4.1 kg it
* 4.1 AEMIRTEGT

Variable N Mean p50 SD Min Max
TFP 7544 8.626 8.522 1.023 5.516 13.14

ESG 7544 4.150 4 1.104 1 6
Inn 7544 3.380 3.466 1.612 0 8.886
DT 7544 1.400 1.522 0.930 0 2.968
Size 7544 22.56 22.39 1.199 19.75 26.45
Lev 7544 0.415 0.413 0.185 0.0520 0.924
ROE 7544 0.0610 0.0660 0.128 -0.962 0.415
Cashflow 7544 0.0520 0.0490 0.0630 -0.173 0.266
Growth 7544 0.150 0.0970 0.363 -0.653 3.894
Board 7544 2.120 2.197 0.191 1.609 2.708
TobinQ 7544 2.139 1.694 1.415 0.802 16.65

SOE 7544 0.322 0 0.467 0 1
Mshare 7544 0.116 0.0120 0.167 0 0.707

Big4 7544 0.0600 0 0.238 0 1
ListAge 7544 2.499 2.485 0.533 0.693 3.401

M 4.1 E R, FRATT AT O B A B AR P R P I N 8.626, X5
i 8.522 ARH AT . X MR L A B AR P R R ISR IR A,
Be/MEIE R 5.516, i KAE AN 13.14, X HBE RS A F AL 4B & A7 RKF
AR ERES .

WA BSG 1130 KA, THIE5 R 4.150, brifEZER 1.104, &H/MERN 1,
i fe KAE N 6. IXLEHHRIE R T AFALAE BSG 5 R 2R . Bk,
XAV PP E B TE B Gy, RIPTE I K1, [EfERRR,
fr% 4 5P 39135 4.150 R B, X R IEEE MR R RS

MAEHIAE B R, AR (Size) (ST HMEIEE] 22.56, R %N 22.39,
X RN IR AR EIEIE IR 704 . B HGERE (Lev) HISFIAMEDY 0.414, F3
#HEZ N 0.185, H/MHEN 0.052, FARAEN 0.924, XFRIFEA P2 =] 57 75
TJCHERS T, AE A A R AU AR K2 R TEFTE MR AR A,
B HRE (Lev) 5% 7INEER (ROB) Z A RENZES, XEHREA
MV FE A3 5 55 F0 2 R 7 TR RE 0 25 AN AL o 7E Bt FEROREAR Al v, [ Al
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KPS LB 32.2%. FHIATGEHMINK GEfEkiE. 8, D, <k &
it (Bigd) N 6%, FrikEUILE I L (Cashflow) « BRI K Z (Growth).
#FHAE (Board) . £ Q fH (TobinQ) . EHZRFB LM (Mshare) 2582
) A — € ZE B,

MR B AR AR RN AERE, FRGIHFIMELR] T 3.380, 147
$h 3.466, F/MEN O, T KEAN 8.886. XL IR T A F A AEH AR A
WMATAERENZER, JEHE T PEMET PO, RO R oA
BT AR R A BT Bl N 1.400, AT BOAE] 1.522, f/MEAN 0, Tk
KA 2.968, om Hi 7 g (1 43 A AE

4.2 XM T

4.2.1Pearson XM 954
ASCEIE Stata AFIEATAHRNE AT, BAREE RNk 4.2 Fior,

2% 4.2 Pearson FHF= MM

TFP ESG Inn DT Size Lev ROE
TFP 1
ESG 0.239%:*x* 1
Inn 0.404%**  (.205%** 1
DT -0.00600 0.022%* -0.007 1
Size 0.813%**  0.274%**  (0.485***  -0.00500 1
Lev 0.488***  .0.033***  (.293***  _0.036*** (.507*** 1
ROE 0.250%**  0.202%**  0.115%**  -0.00200  0.191***  -0.172%*** 1

Cashflow  0.122%** (. ]11%** 0.0110 0.025**  0.089***  _0.155%** (.378%**
Growth ~ 0.132%%x* 0.0170 0.054***  0.00700  0.062%*** 0.0130  0.275%**
Board 0.188***  0.076***  0.105***  -0.027**  0.235***  0.111***  0.086***
TobinQ  -0.307*** -0.057*** -0.178***  -0.028** -0.386*** -0.336*** (.139%**
SOE 0.268%**  (.117%%*  0.115%**  -0.063*** (0.286*** 0.210***  -0.00200
Mshare  -0.254**%*  -0.00900 -0.078%** (.043%** _(Q.285%*%* .(0.232%**  (.027**
Big4 0.299%**  (.122%**  (.14]%** 0.0120 0.337***  (.142%**  (.083%***

ListAge  0.407%%*  0.091%**  0.170*** -0.034*** (0.438*** (278***  (0.021*

Cashflow  Growth Board TobinQ SOE Mshare Big4
Cashflow 1
Growth ~ 0.034%** 1
Board 0.074***  -0.00400 1
TobinQ  0.132%**  0.069%**  -0.095%** 1
SOE -0.032%**  -0.065%**  0.236%**  -0.140%*** 1
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Mshare -0.0170  0.080***  -0.172***  (.088***  -(0.439*** 1
Big4 0.081#**  -0.0120  0.051***  -0.069***  (.118***  -0.127*** 1
ListAge  0.033%%*  -0.083%**  (.159%**  _0.237***  (.442***  _(0.505%** (.117***
ListAge
ListAge 1

‘IE‘E: Tﬁ%]ﬁlj“jt{ﬁ, *%i—\‘ pSOI’ **%ZT—\‘ pS0.0S’ ***%ZT—\‘ pSOOlo

M 4.2Pearson FH PRI 45 R AT %1, ESG 5 TFP AR R EN 0.239,
HEIIEMRKR, £ 1%EEKFTFEE, ¥PUH ESG 5 TFP Z AR R,
ESG ] A2 TFP (W47}

A BRI, TFP S (Size) M HffiR (Lev) MIHIZER
Koy e 0.813 10488, HBTE 1%H)REMAKF LR, HHEERATRE A
VRN 52 7= A ZR A AR FE R o P = IEE % (ROE) S A B A =5
HIARISIE R ECN 0.250, PIE RILIEAASGC &R, I tLZ (Cashflow) 5 TFP 2
[A] SR ARG G R, R A OGIE RECH 0.122, kA BEE AR =2 58 i
AR (Growth) Z[H R¥N 0.132, HAE 1%1 8 F KT N 83, #HEAK

(Board) A2 EA &l (SOE) S4B &A= R 2HLIEMR, KR
5379 0.188 A1 0.268, HBLE 1%H) 2 E /KT EEZE FEFE QH (TobinQ) HE
HEFFBEES] (Mshare) 5 TFP I FAAHK KR, FHE079-0.307 H1-0.254,
PHIE R Q MM Z R L, MR, AR EEH
VUK (KOS fE8) . HEOmE. k) #Hil (Bigd) Ak Ei4ER (ListAge)
Sl AR A R 2 AN R E B OR R, M OE R 5y 0.299 F
0.407,

PRI AR R, A EEEARCH (nn) 5 TFP Z [A4F
FERZEIEMRR R, REON 0404, PR EH AT (DT) 5 ESG K RHN
-0.006 N2, FHE5HARGHREABALE . HHIME T H 2 SRR W
AR EI R R IEAH G2 A, BARMSE Fd 75 23— B .
4.2.2VIF I8

% AL M SR AR TE AR AR B 5 1 1) A0 B R A 7E o A DR ME B 4 1, A8
(Rl T AT BE 2277 AR — 5 [ 22 AT 0 FH I SRS R R AR T ESG 5 TFP
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ZIMFR. N T %% EIRIERATESE 1 statal7 FRA 7 ZWIKIH Tk
SoUE A R ESG LRI R R 2 FIEIE N R, B RINE 43 Fim.

#£ 43 VIF s R

Variable VIF 1/VIF
ESG 1.170 0.857
Size 2.510 0.398

ListAge 1.660 0.602
Lev 1.620 0.619

Mshare 1.500 0.665
ROE 1.450 0.692
SOE 1.420 0.706
dulis 1.340 0.746

TobinQ 1.300 0.772

Cashflow 1.220 0.821
Big4 1.150 0.872

Growth 1.120 0.896

Board 1.110 0.904
DT 1.010 0.991
Mean VIF 1.400

MR 43 TTLIIER B, BT AL (Size) ) VIF {24 2.510 4F, HAhAT
AAFEN VIF EHET 2. Bk, alk BT R (ListAge) « %7 it 5. (Lev)
AVE LR FF B EL] (Mshare) () VIF (#8056 1.5, 1 HAhAR &) VIF (E
HET 150 7EREA, VIF (AR AT R (DD , HEE N
1.01. f#FAs & ESG [ VIF {24 1.170, [0 F-¥J VIF {58 1.400, XFHIFA G
8N B 2 ) FIA 564 2 B SRR PRI 0] AR AE
43ESG RN LEREEHNEAERALSR

TEPRGEAETY (R IR, 1 BT 25 R A DG (RGN 7 V2R R B & (AR 2
Ao HIRAIITFUIE E ROV, AZR A F A58 A Hausman A3 56 K P € =2 ik
P[] 8 SR L BEAL SR R VR A A TR . FEART ST IRATE S F
R 36 SR e 7 A 3 3 [ T AR AR AL VR A AR Y, AR ) SR ] Hausman £330 5K
) 5 2 106 R[] S RO AR AL AL 2 BE LSRR Y . 2 RIS, Toib s F R Snd 2
Hausman #55%, HSHIAAHE Hh AT FURA S B 24 2R FH [ 7 280 REAR AL AT 31U 4347
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R 4.4 BSG RIS B R A= R 2[R A 45 R

(D (2) (3)
TFP TFP TFP
ESG 0.068%** 0.014%** 0.012%**
(0.006) (0.004) (0.004)
Size 0.591%** 0.524 %
(0.010) (0.011)
Lev 0.224%** 0.163***
(0.040) (0.040)
ROE 0.423%** 0.452%**
(0.033) (0.032)
Cashflow 0.687*** 0.638***
(0.061) (0.060)
Growth 0.195%** 0.214%**
(0.009) (0.009)
Board 0.055* 0.097**
(0.031) (0.031)
TobinQ 0.005 0.020%***
(0.003) (0.004)
SOE -0.021 -0.027
(0.021) (0.023)
Mshare -0.016 -0.016
(0.052) (0.054)
Big4 0.014 -0.022
(0.032) (0.034)
ListAge 0.232%** 0.017
(0.015) (0.023)
Constant 8.344 %+ -5.648%** -4.060%***
(0.039) (0.204) (0.296)
N 7544 7544 7544
R? 0.016 0.567 0.608
industry No No Yes
year No No Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

R 44 (1) FIRATAT U BRGNS H AL B HAR AT 5 4 A 1
BV e e R A RN CE SRS e ot -3 NE Vi <Pl LIESE =R MIREIPS
B, OB 1R TR B SAIES . BB (2) FUREIL T INFE S AR RS (A
FEER, XL R AR T4k ESG fUERIL S H A B A R 2 [MAFE B 1 1E
M, I HIX AR RAE 1% EE KT ERRZER. FREERECN 0.014, X
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— R 1% EGEXAINHREER. K445 3 HINEHE B IMATILS
R E ARON,  SRUERF AT S R S BRATR B &, B RECH 0.012, R
£ 1%7KF E 523 o A R2 7] DUE tH R REA0LA ROR B, R2ER (1) 3111 0.016
P 0.608, AL T A SO IS EE BN A R, SRR E A EM P
RUABRIE, 28 (3) F4k ESG RIS TFP BIEIA R %L 0.012 FHELEEE (1D 5
0.068 G AT N, (H2REFF SRR NIE, HHHTE 1% W EFEKT EEE, &
— R U RIS E G, 0l ESG BRI IE RN 4 B R A R4 T B
N ROR, B0TE T ARSI 1.

BRItz 4h, 3R 4.4 sl R EE /B 77 10 B E A O . Bk
M, M (Size) « Br=MiF (Lev) MILEIILZER (Cashflow) %54
TRAEFRMEERERENIE, XGRS I BREK . BB E 3R
W DA IS tL 2 i) BT, #R e A B AR PR BRI . B I R
(ROE) . BRI KR (Growth) . EH AL (Board) . FL3E Q fH 54k
SEERAEFER AL HIN 0452, 0214, 0.097. 0.020, STFIIMK—5, #7E
1% BEKP T RERIE, BB S = Is lim . BN R
EHRAHRE . R Q EBAKN AR AR ME. Z2EEAM (SOB) .
EIZ RG] (Mshare) .« Z&UUK (Bigd) « Mk Ei4ER (ListAge)
FH A -0.027 -0.0164 -0.022. 0.017 {H 5] 7 R 45 K fe il it Gt i 53 M AG

5.

4.4 mIPLH I8

4.4.1 TR BHT B A RS A B

AT EIRANHIRR A ESG Ui FEmE A TR R, AT A 8
17 T IR HIRF S AIRAIE . Baron 1 Kenny & 85— /M HUZ B A %% . 1
MR A 53 R = A FE WP R, Hrh i AN R A F R AR B IX 2875 B ik AT
EE 4T, BRI R AR R BB R AEE B, RATRA T
RS BT A AS BT I 0T, B AR I R A B R BB 7R
=ANP Y, RATEMRAR B X AR R B B sl N TN &, Dl
WA AN AR R T SR IR RO B, A4 B A R
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R e X SCER M 11225 [BA 1 J7 VR RS 36 o A RN, (BT 25 SR AN 3% 4.5

FR:
R 4.5 BORGEHH 9 OS50 25 3
(D (2) (3)
TFP Inn TFP
ESG 0.012%** 0.020* 0.012%**
(0.004) (0.012) (0.004)
Inn 0.007*
(0.004)
Size 0.524 %% 0.563%** 0.520%**
(0.011) (0.036) (0.012)
Lev 0.163%** 0.013 0.163%**
(0.040) (0.125) (0.040)
ROE 0.452%%* -0.214%* 0.454 %%
(0.032) (0.099) (0.032)
Cashflow 0.638*** -0.247 0.640%**
(0.060) (0.186) (0.060)
Growth 0.214%%* 0.038 0.213%**
(0.009) (0.028) (0.009)
Board 0.097*** 0.030 0.097***
(0.031) (0.098) (0.031)
TobinQ 0.020%** 0.020* 0.020%**
(0.004) (0.011) (0.004)
SOE -0.027 0.039 -0.027
(0.023) (0.071) (0.023)
Mshare -0.016 0.432%* -0.019
(0.054) (0.168) (0.054)
Big4 -0.022 0.127 -0.022
(0.034) (0.105) (0.034)
ListAge 0.017 -0.034 0.017
(0.023) (0.071) (0.023)
Constant -4.060*** -10.842%** -3.986%**
(0.296) (0.922) (0.299)
N 7544 7544 7544
R? 0.608 0.183 0.608
Adj.R? 0.549 0.061 0.549
industry Yes Yes Yes
year Yes Yes Yes
H: TS AN, *RR p0.1, **3FIR p<0.05, *** KR p<0.01.
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R 45 RUHEARGE (Inn) Nh BRI mALHRIGE R . AT RBHEA
QUFT /2 ESG RILFLIM TFP K EHENLH], ACAEEFIAR (2021) HIWTFT, IH4s
B bR Loy Fa TG 5 b E L REAE BE, LA R R I BCRAE e R Al
BRI T bR . K 4.5 58 (1D FIRAERA AR N ZER L ESG RIX 4
LR RIRN, 5 () FIRKRR TR ARG S B R ESG WEIH R
B, 5 (3) F A Ak ESG R I /AR &R B[R] DAL IR (=] ) 45 5L

TFPi«=Bo~+ B1ESGi+ B2Controli+ Y Industry+ Y Year+&; (2)

Mediator;= 0o+ 01ESGi+0Controli+ Y Industry +3 Year+& (3)

TFPi=v0+71ESGit+y2Mediatori.+ysControli+ Y Industry +> Year+¢i (4)

B, MR (2 ArAIk ESG RIS AERA TR 1%/KF LRE
NIE, MRIERA (3) PLAE 4.5 28 (2 FIafRIHEARAH (inn) 5 ESG 1EIH
F2HN0.020, ©EIE, BB REFH ESG RIMSIREHAGIH, XAlAEZ
FNAAE ESG L RAFRILBEBE BB NG S, RS — MR 53
TERITE S, IS A& 7 AR R B 4, X B8 8 & m] LA Tl G BniE 20,
W BRIFARAH KT, RIEHRE (4) DIREK 455 (3) FIn AR E
ESG 5N EHAAH (Inn) 1 REIFHITE 5% 10% 1R F KR 540
WA B R AR R ARG, X RBABARBIHIE ESG X TFP fsgmi vh A 3] T B3 W
FAER, BRBTE45H 3 FldETREM R ESG R KL B E T
CARAFAERR S R A8 o 36T AR 2 15 2 56IE
4.4.2 YA BRI MRS

Hep AR (DT I RN ARG R IR 4.6 Fios, BT (5 fFrig

PR, T IAEEDE, BRATIMA T HTZERE (DT MATESET TR
A HAR, DABSEE 7L RUAE ESG Ao il 4 B 304 77 R i i FE v i
BIETER o B0, T AR RS AT LR 1Y) 2 B L2 i) R A DR 4
IR YE, ASOGE AR BSG 4T 7 H ORI ab 3 B2 Rk, BT AR
(5) , FRATERAE R EAL_ EANN T O AL B 5 1) ESG R IFIE -0 5 Y
(DT) [FJAHFRIN (¢ DTxc ESG) , MM4532] 7 #A (8) , [FEEAERA (6) (7)
[ 3EAE K22 B3 (DTXESG) F1 (DTxMediator) #BiE47 H 0ok Ab FRAG B 55 Y
(9) (100 , HZASFIHIEIHEERAIE 4.6 Fros.
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TFPit=080+ 61ESGit+ 8:DTit+8:DTix ESGit 1 64Controli+ > Industry + ) Year+
e (5)

Mediatorii=¢€o+e1ESGit+&:DTit+ &3DTix ESGit+ e4Controlii+ Y Industry + > Ye
art+eir (6)

TFPii=Co+{iMediatori+ D Ti+ GDTioxMediatori+ GESGi+GESGixDTi+
CsControli+ Y Industry +> Year+ej (7)

TFPi=no+MmESGi+n2DTit+nsc_DTixc ESGit+mn4Controli+ Y Industry +3°Y
ear+eir (8)

Mediatorii= o+ 01 ESGit+2DTi+wsc_DTixc ESGii+ wsControlii+ Y Industr
y+Y Year+ei (9)

TFP;:= po+ piMediatori+ pDTi+psc_DTixe Mediatorii+ WESGi+psc ESGi
x¢ DTii+ u6Controlii+ > Industry +> Year+¢;; (10)

R 4.6 BRI TS BN AR I 45

(1 (2) (3) (4)
TFP TFP Inn TFP
ESG 0.014%* 0.003 0.132%** 0.000
(0.006) (0.006) (0.014) (0.006)
DT 0.011 -0.015%** -0.013 -0.015%**
(0.015) (0.007) (0.016) (0.007)
DTxESG -0.001
(0.003)
¢ DTxc_ESG -0.006 0.008 -0.008
(0.006) (0.014) (0.006)
Inn 0.022%**
(0.005)
DTxInn 0.008**
(0.004)
Size 0.523%** 0.573%** 0.645%*%* 0.558***
(0.011) (0.008) (0.018) (0.008)
Lev 0.163%** 0.816%** 0.505%** 0.805%**
(0.040) (0.043) (0.102) (0.042)
ROE 0.452%*%* 0.925%** 0.167 0.917%**
(0.032) (0.057) (0.136) (0.057)
Cashflow 0.637%** 0.814%** -0.418 0.836%**
(0.060) (0.107) (0.255) (0.107)
Growth 0.214%** 0.174%** -0.041 0.176%**
(0.009) (0.018) (0.042) (0.018)
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23R 4.6 HUT AL IR T ROV AR 56 45 R

(D (2) (3) 4
TFP TFP Inn TFP
Board 0.097*** -0.038 0.108 -0.043
(0.031) (0.033) (0.079) (0.033)
TobinQ 0.020%*** 0.000 0.043*%* -0.000
(0.004) (0.005) (0.012) (0.005)
SOE -0.026 0.069%*x* 0.060 0.066***
(0.023) (0.016) (0.037) (0.016)
Mshare -0.016 0.028 0.543 %% 0.017
(0.054) (0.044) (0.105) (0.044)
Big4 -0.021 0.13]%*x* -0.193%** 0.133%*x*
(0.034) (0.027) (0.064) (0.027)
ListAge 0.017 0.085%** -0.058 0.085%**
(0.023) (0.016) (0.038) (0.016)
Constant -4.069%** -5.209%*** -13.459*** -4.908***
(0.297) (0.171) (0.406) (0.182)
N 7544 7544 7544 7544
R? 0.608 0.744 0.419 0.745
Adj.R? 0.549 0.743 0.416 0.744
industry Yes Yes Yes Yes
year Yes Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

£ 4.6 (D

(2) B4y BN BEERRL (5) A (8) , HEIHRE AT
& O AL B HT BESG RIS B Y 1A IR I (DTXESG) ik /2 4b 3 5 1) ESG
RIS TR MR ¢ DTxc ESG #A S, WHE IR (DT) #
Mk ESG 5B R A RN EEAN AR NEH. £4.6 % 3 F2k%E
AT B T (DT) R ESG RN H /A48 B R A BT ) F 0
RIEWTER, HE (3) AL HI ¢ DTxc ESG KR EN-0.006, {H2If
R, VTR TR (DT) &4k ESG Xt A2 BHAGIH (Inn)
s R P AR OB . E55 (4) Frh, ZZHI DTxInn (1 2 50CA 0.08,
15 5% E MK B, SR DT /£ h N AR B HOR QIR 22 R 4k
PRI R AR T AN . BICASAF IS, SEARAIFT (nnd 1EH
AR R, AT REERTER (DD EHTHR ARG B, BT A

A BN AR A RN, Wk 7 AR 3.
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4.5 REMRLE

IR SEUERE FU 4 SRR, AW TN bl ESG ¥ PP 0N & e A
Ny SR AR B IN SRTTIRA A BE AT T AP E RS
4.5.1 el ESG LB

AR T AR ESG PRI 7 IR AT R VE I BRIIE. 258 [T lHALE
BT (2022) , #M AL By C =ANEHEHAEIE BSG WRINRE T2, 435
WE 3. 2+ 1, RO EERRRI TR, &2 48 ESGl.

*£ 4.7 B ESG PR EPE 155 e MEA TG 25 R

(1 (2) (3)
TFP Inn TFP

ESG1 0.052%%** 0.045%*%* 0.050%***
(0.010) (0.013) (0.010)

Inn 0.057***
(0.005)

Size 0.527%** 0.570%** 0.523%*%*
(0.011) (0.035) (0.012)

Lev 0.157%** 0.002 0.157%*%*
(0.040) (0.125) (0.040)

ROE 0.452%** -0.213%** 0.454%%%*
(0.032) (0.099) (0.032)

Cashflow 0.637%** -0.251 0.639%*%*
(0.060) (0.186) (0.060)

Growth 0.214%** 0.038 0.214%%%*
(0.009) (0.028) (0.009)

Board 0.096%** 0.028 0.096***
(0.031) (0.098) (0.031)

TobinQ 0.020%** 0.020* 0.020%***
(0.004) (0.011> (0.004)
SOE -0.026 0.041 -0.026
(0.023) (0.071) (0.023)
Mshare -0.010 0.447%** -0.013
(0.054) (0.168) (0.054)
Big4 -0.019 0.132 -0.020
(0.034) (0.105) (0.034)

ListAge 0.017 -0.033 0.017

(0.023) (0.071) (0.023)

Constant -4.095%** -10.908*** -4.018%**
(0.296) (0.921) (0.299)
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#2347 Bl ESG PP HUE R E AR I 4

(D (2) (3)
TFP Inn TFP
N 7544 7544 7544
R? 0.607 0.182 0.607
Adj.R? 0.549 0.061 0.549
industry Yes Yes Yes
year Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

® 478K, F (D FIRAIAPNALER, ESG 5 TFP 2 [8] £ IEAHK
KER, RECH0.052 BEFANIE, UMEBMEIE ESG WM T 25, R
[k ESG RIUKIR T LM iE A BR A =2, I0IE T AR 1.

%2 (3) IR TRRATHMBEAL SR ESG A ESGI o, TNHEERK
AREF R EWRARKIEERNMER . WEPE (2) FInrH, f£5# ESG 2 )5, i
ZEFARGH (nn) 5 ESG1 ) REHAAE 1%/K-F ERZENIE, REN 0.045,
B, WRIEE (3 FIERER, HARCFAGELE 1% 8 EMHKP LB ZRm 4
TRAE R, HRHON 0.057. BTk, HARGE#HSLRIE THNER, ST
SR, UMK 2 R
452 BREWLEREFEMNHSK

N T HEIRAHIGUE R 3 FIARE I, FATRA T B 3 Al A B AR = 3 0
BT kg TEP I BE T VAN R0 A SO Fe 2518 /2 75 e s, AR SR A OLS
] 58 NN TFP @EAT BB flivh, TF515 H TFP_OLS #4723 H#E R H, OLS [z
RNEAE T AR A P R AR 2] T AMA 2 7 JF B e 7 Al R, B9
ZERUER 4.8 B

*® 4.8 Brfdlh 4 TR A RN T AR @ YA I 45 R

(D (2) (3) 4
TFP_OLS Inn TFP_OLS TFP_OLS
ESG 0.009** 0.020%* 0.009%* 0.009**
(0.004) (0.012) (0.004) (0.004)
Size 0.709%** 0.563%** 0.703%** 0.702%**
(0.011) (0.036) (0.011D) (0.011D)
Inn 0.009** 0.009**

(0.004) (0.004)
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B3R 4.8 Bt A B RN T SRS E PR IR 4

(D (2 (3) (4
TFP_OLS Inn TFP_OLS TFP_OLS
DT 0.008*
(0.005)
¢ _Innxc DT 0.005%*
(0.003)
Lev 0.199%** 0.013 0.199%** 0.199%**
(0.038) (0.125) (0.038) (0.038)
ROE 0.389%** -0.214** 0.397 % 0.397 %
(0.030) (0.099) (0.030) (0.030)
Cashflow 0.685%** -0.247 0.688*** 0.689***
(0.056) (0.186) (0.056) (0.056)
Growth 0.212%%* 0.038 0.212%** 0.212%**
(0.008) (0.028) (0.008) (0.008)
Board 0.090%** 0.030 0.089%** 0.088***
(0.029) (0.098) (0.029) (0.029)
TobinQ 0.026%** 0.020* 0.026%** 0.026%**
(0.003) (0.011) (0.003) (0.003)
SOE -0.052%* 0.039 -0.053** -0.051**
(0.022) (0.071) (0.021) (0.021)
Mshare -0.011 0.432%* -0.015 -0.015
(0.051) (0.168) (0.051) (0.051)
Big4 -0.009 0.127 -0.011 -0.010
(0.032) (0.105) (0.032) (0.032)
ListAge 0.063*** -0.034 0.063*** 0.065%**
(0.021) (0.071) (0.021) (0.021)
Constant -5.832%** -10.842%%* -5.733%** -5.722%**
(0.278) (0.922) (0.281) (0.281)
N 7544 7544 7544 7544
R? 0.715 0.183 0.715 0.715
Adj.R? 0.672 0.061 0.673 0.673
industry Yes Yes Yes Yes
year Yes Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

RA8E (1) FUREBIMANFANZRN, Bk AT R A= R H 77
s e RS . A iest BRI, ESG MEIHREAE 5% /KT EREFENIE, REHN
0.009, Al [ RV —, FEIASTHHER R SSESE R B AR .

() (3 FREEB MR R TFP MH 7 X2 5 h A2 s R ARG H
A RO R SE PERE G, RRIESS (20 (3D FULERTTLIES, ik ESG RPN
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BARGIH A RETE 10% S5 MK LRE, H—DhRTeE TFP 5HA
IFT (nnd Z A [EDE R EC 0.009, 7E 5%HREMWKE FRE, Haisehn
RSG50 225 BEARFE— B0 LA SO A RN R 25 R BA AR e M, 500 TR 2.

(4 FIRIGIET A ER TR (DT &SRR S A2 B R A1 Xt
BB RIIEY . 7T LUE BIZZ B ¢_Innxe_DT IRECH 0.005, 7E 5%IH)
WEEMEKF EREE, U B A BT T A AR G A B AR P R I e R I
A1V T RN, BIE TR 3.

4.5.3 REMKRIE
(1) G R AL &

Zexd FEMERH IR A BT, AT EE R ESG HIRILBE RIF, ESG RIS
il A T 2 A 7 R R K T 8 0 R A AR A g i 3K AR ot T R TR
AR P R AL A T RS 3R THIL ESG 1ER, XA A AET K AL
R SC RPN AR . T MNP, AR SCoe R R 2 & BSG Wi
JE SRS, JEXT ESG Wil 5 — WA BT IR, JLEIE M Rk 4.9 fE

No

R 4.9 R RARR A AN E

Qe (2) (3)
TFP TFP TFP
ESG 0.012%*x* 0.011%** 0.013%***
(0.004) (0.004) (0.004)
L1.ESG 0.010%*
(0.004)
L2.ESG 0.009**
(0.004)
Size 0.524%*x* 0.552%** 0.577%**
(0.01D) (0.013) (0.014)
Lev 0.163%** 0.009 -0.082
(0.040) (0.044) (0.050)
ROE 0.452%*x* 0.363%** 0.290%**
(0.032) (0.032) (0.032)
Cashflow 0.638*** 0.529%** 0.475%**
(0.060) (0.061) (0.064)
Growth 0.214%*x* 0.239%:*x* 0.255%**
(0.009) (0.010) (0.011)

Board 0.097%*x* 0.043 -0.013
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B3R 4.9 WA R R A YRR

(D (2) (3)
TFP TFP TFP
(0.031) (0.033) (0.035)
TobinQ 0.020%*** 0.02]*** 0.0227%*x*
(0.004) (0.004) (0.005)
SOE -0.027 -0.035 -0.016
(0.023) (0.024) (0.025)
Mshare -0.016 -0.029 0.066
(0.054) (0.061) (0.068)
Big4 -0.022 -0.019 -0.039
(0.034) (0.035) (0.038)
ListAge 0.017 0.029 0.023
(0.023) (0.028) (0.033)
Constant -4.060%** -4.509%** -4 857***
(0.296) (0.321) (0.350)
N 7544 6601 5658
R? 0.608 0.581 0.549
Adj.R? 0.549 0.508 0.455
industry Yes Yes Yes
year Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

MEHF T LLEH, LILESG FIR%CH 0.010, L2.ESG I REH 0.009, #I7E
5% K1 B A A AL ESG RIS AR A= TFP Z i A R R &,
HHT J& — 209 5 P ESG REUEZEHT R, Xk ESG IR I
TFP MRZ M2 FFSEI, I HIXFPEm 238 00 155 . 3R 4.9 145 SR iR L & ESG
5 A B A PR A IR R B O R SR O 2R 51 R N A )

(2) THAEL

AT S IRIE AR B AR A SR M R, AR SCRAF T B 1A L RS R vk
BEAT AR PRI S . BRI T RAR RN 2 B (2022) U7, EHHX
ESG EIIHME (ESG-IV) fENTRAZE. JEFEE Nk ESG KM 23 [H
— 3T Het AL ) ESG RILAUFE, 1M Al AV B ESG RS Z AR Y 55 51
OB BRI, XA AR MR A AR PR B 10, BT UE 45 R AN R 4.10 B

H—Br B A S5 R LW ESG-IV I REE 1%/KF ERZEAE, RENO.
587 YA TR &S ESG B3 IEAHX, H Cragg-DonaldWald [ F {4 25
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98.20, Kleibergen-PaapWaldrkF 41154 3544.55, WISt &I KT Stock-Yog
o K56 10%/K-F T HIllm FHE 16.48, FRUIXS T4 SLRZIKF I 5%HEIKG L, HRSE
BB 15%, AFETS T RS )8 55 B B [l 45 45 51
RER T TALE, MR MA ESG IS TFP RIHEIIEMR, WiF T
A SR [ 25 R AT FEPE o ANFTIR A SS 1) Kleibergen-PaaprkLM iit& 4 13
05.043 (p<0.01> , FEAAT G FERE, W THEZEZGH . MH BRI
VA8 FRAIE ST B [ 9 25 B AR

F 410 THAEL

HPrE FME
ESG TFP
ESG-1V 0.587**%*
(0.009)
ESG 0.382%**
(13.91)
Constant -1.327%** 3.320%**
(0.041) (19.32)
N 7544 7544
R? 0.589 0.385
Adj.R? 0.587 0.294
industry Yes Yes
year Yes Yes
Control Yes Yes
Cragg-Donald Wald F 2598.20
Kleibergen-Paap Wald rk F 3544.55
Kleibergen-Paap rk LM 1305.04

TE: ¥ R R RIRORAE 10%- 5% 1%K T B8, 55 OB @ briEiR
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5 FRRMES

5.1 TR

ST E VR AR, ESG RIS TFP Z A B RIEIR KRS
52 BN A AR I BT B AR T BUR IR ELR, EAIER
AT F IR R AR R, (RS R 8 BAR XAESEAFRE LS T
A ANV BLZE X ESG 57 AN T G Al AR A Al I o 2 3, AT
SR ] T O0VE ESG ISR, K9 RIFI ESG R I AT LAFE B AEEA Al 51 5E 2
R BE R o IX At RERAE JE A Al P DASE & B A0 O R 4, DABR L R G e
It B A B R A R, AR RN EIEE AR EIH, ESG %
WA 1 A B ER AR PR AR T R O S, IR, RN — R A
(R A 1E F T REBE A S H o 7R RS A T 3RATTR F P AU 2 R PR & SOE 1 M4
KIbRtE, KRR A EA AEHEE A LR R, It ESG RN 4
AR RIS T AEAE AU S M, BRI RN A s SR AT A AR 5.1,

R 5.1 PrA B oS o A 56 A [ ) 25 5

AR EA ol [ A7 4k

Qe (2) (3) 4 (5 (6)

TFP Inn TFP TFP Inn TFP

ESG 0.015%** 0.030** 0.015%** 0.002 -0.006 0.003
(0.005) (0.014) (0.005) (0.007) (0.022) (0.007)
Inn 0.040%*** 0.029%**
(0.005) (0.007)
Size 0.542%*x* 0.493*** 0.542%%* 0.430%** 0.735%** 0.409%**
(0.014> (0.042> (0.014) (0.022) (0.072) (0.022)
Lev 0.157%** -0.100 0.157%%* 0.176** 0.524 % 0.161%*
(0.048) (0.148) (0.048) (0.077) (0.255) (0.077)
ROE 0.377%** -0.225%* 0.377%** 0.647%** -0.077 0.649%**
(0.037) (0.115) (0.037) (0.063) (0.209) (0.063)
Cashflow  0.707%** -0.532%* 0.706%** 0.547%** 0.151 0.543 %%
(0.076) (0.233) (0.076) (0.095) (0.314) (0.094)
Growth 0.215%** 0.019 0.215%** 0.210%** 0.057 0.208%**
(0.01D) (0.033) (0.011) (0.016) (0.052) (0.016)
Board 0.057 0.058 0.057 0.199%** -0.117 0.202%**
(0.040) (0.122) (0.040) (0.053) (0.176) (0.053)
TobinQ 0.024%*x* 0.012 0.024 % 0.017%* 0.025 0.016**

(0.004) (0.013) (0.004) (0.007) (0.022) (0.007)
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838 5.1 P U5 o PEAR B 0 [ A 45 R

AR E A Al A Al
(D (2) (3 (4 (5) (6)
TFP Inn TFP TFP Inn TFP
SOE 0.000 0.000 0.000 0.000 0.000 0.000
) ) ) ) ) )
Mshare -0.007 0.158 -0.007 0.053 0.061 0.052
(0.061) (0.185) (0.061) (0.358) (1.186) (0.357)
Big4 -0.004 0.106 -0.004 -0.078 0.348* -0.088
(0.043) (0.131) (0.043) (0.057) (0.189) (0.057)
ListAge 0.038 0.157* 0.038 -0.001 0.125 -0.005
(0.030) (0.093) (0.030) (0.040) (0.134) (0.040)
Constant ~ -4.718%** -9.561*** -4 728%** -1.833***  _]3.597*** -1.446**
(0.347) (1.063) (0.351) (0.567) (1.876) (0.571)
N 5118 5118 5118 2426 2426 2426
R? 0.616 0.173 0.616 0.606 0.245 0.610
Adj.R? 0.554 0.040 0.554 0.534 0.108 0.538
industry Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

®515 (1) (20 ) FONAEEH MR R . 5 (1) Fi4
RERW, M ESG RILRIFHT, B RTLATE 1%00 B MK P Fxf A R =
e R, HRHOEF 0.015. R (20 (3) FIE/RM ESG RILAETE
5% K- _EIE RS AR AR, BEARBIFTE 1% 83 MK b IE ) 8235 5 m 4
TR R, RECN0.04, WHHAEEA M, RIFH ESG RILAEE 3550
BEFATR, FHBEARCFHENRE ZRLERZE PN, XERH, T
EEA IS, RS, ARG EET B S AT, My E 2
MDA A2 TR A B B . AR AR L TEIE SR 5 B AU R
w ORI, ByEEIRSUE . A& ST P A BUK P I AT T, XA
SRR T IR . EREAMN AR A R 72, 16 B TR SIS BEUE, Ik
XL TR YRS B T IR T ER QBT RE 77, T E— PR A A B R AR
FRRCE

TS1HE (O (5 (&) FUAEA T TGRS 74 R,
HA & ESG S &E TFP Z I REUR EMHEFARE, Mh M EEEARH
SR & BSG MAKE M, (HARE. RPEEA M, ke RiF
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ESG RIS R E R A= REA BEMZW, FARBHARIE PN =R
4l ESG X4 B E A2 = Z W) 52

5.2 el &

A Ml RS R /INASAS 2 08 . 6 4 380 1) SRR s U ATLIE = A B T, 3 2 36
ANV R IS S P AR (BEE B, 2013) | KA DA il 8 7 T AN £ 88 Kk
FRIBR, AT AR I 2l AN 22 52 B R BRI, AR SR Ui 5 N AL 1 24 =)
Ao G R BRI, X FIE I T EAF (¥ ESG I AT LAWK 51 58 2 [¥#%
PR, 04 AT DA Bl e AT TR A B g BR A, TR R AR QR R A R A
HIEETE. T4, RMURA KA WA Z R 1E, QIR ARt RS, X ik
—IBIRER T AR ARG TR s /INE il DR L R [ R 1 B 5 5 TR AL
P T HARGIH AL 4B R4 7% (Benjamin etal, 2020) . KA SRS T
FEAFFUSL R Ak b ESG Wl sz m 4 Bk A =2, HARLE gk 5.2 s

2

R 5.2 AR AR S0 [ [ 45 5R

Rl N
(D (2 (3) ) (5) (6)
TFP Inn TFP TFP Inn TFP

ESG 0.003 0.023 0.002 0.020%** 0.044 % 0.020%**
(0.005) (0.017) (0.005) (0.005) (0.017) (0.005)
Inn 0.015%* 0.028***
(0.006) (0.006)
Size 0.528%*x* 0.749%*x* 0.517%%* 0.478%** 0.442%%* 0.477%**
(0.019) (0.064) (0.020) (0.020) (0.062) (0.020)
Lev 0.002 0.145 0.000 0.248%*x* 0.066 0.247%**
(0.072) (0.238) (0.072) (0.053) (0.166) (0.053)
ROE 0.556%** 0.017 0.556%** 0.381%** -0.163 0.381%**
(0.051) (0.167) (0.051) (0.041) 0.127) (0.041)
Cashflow  0.500%*** -0.005 0.500%** 0.552%** -0.479* 0.553%**
(0.089) (0.294) (0.089) (0.080) (0.251) (0.080)
Growth 0.195%** -0.006 0.195%** 0.223 %% 0.080%** 0.222%%x*
(0.013) (0.042) (0.013) (0.012) (0.039) (0.012)

Board -0.009 -0.039 -0.009 0.102%* 0.066 0.102%*
(0.046) (0.151) (0.046) (0.042) (0.132) (0.042)
TobinQ 0.023%*x* -0.022 0.024 % 0.019%*x* 0.020 0.019%**
(0.007) (0.023) (0.007) (0.005) (0.014) (0.005)

SOE -0.070* -0.043 -0.070* -0.012 0.016 -0.012

(0.038) (0.124) (0.038) (0.030) (0.095) (0.030)
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Bk 5.2 Alb AR SR o A A 0 1Y [ U 45 R

KA, N AR

(D (2) (3) (4 (5) (6)

TFP Inn TFP TFP Inn TFP

Mshare 0.103 1.061%** 0.087 0.015 0.128 0.014
(0.106) (0.348) (0.106) (0.069) (0.215) (0.069)
Big4 0.022 -0.055 0.022 -0.165%** 0.529%** -0.166%***
(0.039) (0.128) (0.039) (0.063) (0.197) (0.063)
ListAge -0.072* -0.266** -0.069* 0.060%* 0.187%* 0.060**
(0.040) (0.133) (0.040) (0.030) (0.094) (0.030)
Constant ~ -3.293*%*  _]4518*** .3 (082%*** -3.181%*** -8.107*** -3.158***
(0.497) (1.640) (0.504) (0.466) (1.464) (0.468)

N 3295 3295 3295 4249 4249 4249

R? 0.612 0.226 0.613 0.503 0.143 0.503

Adj.R? 0.530 0.061 0.530 0.405 -0.026 0.405

industry Yes Yes Yes Yes Yes Yes

year Yes Yes Yes Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

® (1D AR (2 (3) Fp I NAELE KB A ESG RIS 4 E R A
PER IR L L AR BIHTE ESG 5 TFP Z [ b A wifml 45 58, RIS (D
FIRT AL, ESG HIRIH RBOY AR, W BIE R T ESG RILAGE &
FERWMABERAETE, B (2 (3) FEIR ESG SHARMHMNAREARE, U
AR BRI P AN AR E, Al ESG RIS AEE T HA G 7] B4 T 4

® (4 FZR (5 (6) o3 iaS Mg /NI A ESG RIS 45 BR A ™
SR LA S B AR B /E ESG 55 TFP Z (AR AR [El 9 45 51, iR SR (4
MR EIR, ESG FIRECH 0.020, 1 1%EZF KT LE8E, ULRHE /N4
A, Ak Ay Ul S5 BSG RIS B R A%, S (5 (6) 7
LR EOR, BRGIF S ESG M RSN 4 B £ A R GHAGIH RS 5N
0.044 F1 0.028, HABTE 1% F MK ERE, o/ R 471 ESG R I
I AR B R QIR T B A TR A A
5.3 Ml FrfE X

AT FEAEIEAR A VAR FE BT AL ) BT B 5y S 2R 30w SR G 3 = AN AN R
S, FEAT TS T, DAIRAEX B F I, k1) ESG R
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AR R A A, DUREORGIHTE Dy T /e 28 1 oA RONE e 15 A7 AR i 1 72
Fto AR 5.3 M 5.4 Jeor 1 ARV AT AL X B0 S5 5 G 56 6 1 4 [ ) S af

R 5.3 Al e X S o 1 L RN O (1 [l VA 25 R

IRHB il e
(D (2 (3)
TFP TFP TFP
ESG 0.011** 0.025%* 0.008
(0.004) (0.014) (0.008)
Size 0.524%** 0.514%*x* 0.478***
(0.014) (0.039) (0.024)
Lev 0.170%*x* 0.008 0.104
(0.047) (0.155) (0.088)
ROE 0.385%** 0.754%*x* 0.502%**
(0.036) (0.126) (0.074)
Cashflow 0.412%%* 1.659%** 0.666%**
(0.069) (0.216) (0.126)
Growth 0.215%*x* 0.202%*x* 0.186%**
(0.011) (0.028) (0.019)
Board 0.057 0.147 0.078
(0.037) (0.126) (0.060)
TobinQ 0.021%*x* 0.006 0.020%***
(0.004) (0.012) (0.007)
SOE -0.038 -0.051 0.014
(0.025) (0.117) (0.060)
Mshare -0.034 -0.014 0.302%*
(0.059) (0.276) (0.143)
Big4 -0.018 0.042 -0.097
(0.039) (0.162) (0.063)
ListAge -0.020 0.431%** 0.102%*
(0.026) (0.139) (0.044)
Constant -3.764*** -4.144%%* -2.270%**
(0.343) (0.956) (0.576)
N 5445 678 1341
R? 0.594 0.662 0.707
Adj.R? 0.533 0.596 0.656
industry Yes Yes Yes
year Yes Yes Yes
e FEEANE, * TR p<0.1, **FIR p<0.05, ***FIR p<0.01.
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R 5.3 WA E MU AV AE ESG b (3 IS Honf 4> B3R AR P R A S e gk AT
TR, BHER, (1D (2 3 FInRI MR PR X,
FEARELI 5N 5445, 678+ 1341, ZRIBHLX 9 A B BT A ] b gm0 76 3 b
DX L B 1K o ZREBANVE I Z IR 22 S 0 e 2 . BT ml R S 3T i & 0%
SERAISE ) R IEADG . PR AR, BURTREBRE, BEAR g T,
M 28355 S 7t 2 38 e DRI, o 3 3 T 7E 5 U T A V& 5 T AR X &
FEA] e PR g rh o s XA 58 22 ) SRR A P A A Y, B LA B
D T RUBER o TTE AR EFHL X, W %8 Tl filE Al s R B i %
XA A F R GE S5, 0 HAH AR ) A s .

# 5.3 Al ESG B R BB R RIS HLIX RECH 0.011, 1 5% B 3E KT
R TR IX ) REAE 10% 1 B2 K ERE, RN 0.025, THAEHES
WX REBOYIEHERALE . X3 G RV A R ESG RIS 4
FAEFERPAIERN, EREhX, kBT BSG BRIk Lt 4 2
AR, B, T AR X A AR, AT % 78 4 R ESG P
Zrplss, HERHEN IS, HSMARMIHME. F, BUFHNZEERE,
AW e AR TR AR, SEEAR S B BUR IR RE, A Al A8 B8 4 &
17 ESG M) TTAE, MIMiHEE B & 2B R A3 0T X, AR 2 ESG
PPRIMAERT, 7 BUR ROZ AR 2L 615G F T ESG KRR MIAEE, #t— Pt s
R,

FERTSCHT, AT A B AL I 38R 43 A R 50 iAo &, JETRAREER T
X X B B . BR T A ESG X AR AR E WAL, B
B ARG (Inn) KRBT R P ROR S, BRI 4
Rk 5.4 iR,

R 5.4 A PITE DX B A SRS B6: A [l ) 45 2R

R [ H R
(1 (2 (3) (4) (5) (6)
Inn TFP Inn TFP Inn TFP
ESG 0.034** 0.011%* 0.014 0.025%* 0.069** 0.008
(0.014) (0.004) (0.041) (0.014) (0.030) (0.008)
Inn 0.048*** 0.036** 0.007
(0.006) (0.014) (0.008)
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R 5.4 VTR X 7 B A ORI 4[] )9 £
IR it i
(D (2) (3) (4 (5 (6)
Inn TFP Inn TFP Inn TFP
Size 0.4971*** 0.5227%%x* 0.657*** 0.490%** 0.763%** 0.472%%*
(0.042) (0.014) (0.113) (0.040) (0.092) (0.025)
Lev -0.121 0.171%** 0.685 -0.017 0.061 0.104
(0.144) (0.047) (0.454) (0.155) (0.340) (0.083)
ROE -0.164 0.386%** -0.335 0.767%** -0.242 0.504 %
(0.110) (0.036) (0.368) (0.125) (0.288) (0.074>
Cashflow -0.389* 0.414%*x* 1.011 1.622%%* 0.026 0.666%**
(0.214) (0.069) (0.631) (0.215) (0.487) (0.126)
Growth 0.055* 0.214%*x* 0.110 0.198%*x* -0.033 0.186%**
(0.033) (0.011) (0.083) (0.028) (0.073) (0.019)
Board 0.147 0.056 -0.458 0.164 -0.112 0.079
(0.115) (0.037) (0.368) (0.125) (0.232) (0.060)
TobinQ 0.034 %% 0.02]%*x* -0.060* 0.008 0.002 0.020%***
(0.013) (0.004) (0.036) (0.012) (0.028) (0.007>
SOE 0.103 -0.038 0.051 -0.053 -0.066 0.015
(0.078) (0.025) (0.343) (0.117) (0.234) (0.060)
Mshare 0.4971*** -0.036 -0.225 -0.006 -0.106 0.303%*
(0.182) (0.059) (0.806) (0.274) (0.555) (0.143)
Big4 0.023 -0.018 -0.433 0.058 0.606%* -0.101
(0.120) (0.039) (0.474) (0.161) (0.243) (0.063)
ListAge 0.105 -0.020 0.230 0.422%%x* -0.533%** 0.105%*
(0.080) (0.026) (0.405) (0.138) (0.171) (0.044)
Constant ~ -9.420%%*  .3722%**  _12.4]13%%*x 3 691*F*  _[5.617**¥*  2.160%**
(1.058) (0.346) (2.795) (0.968) (2.234) (0.588)
N 5445 5445 678 678 1341 1341
R? 0.190 0.594 0.224 0.666 0.212 0.707
Adj.R? 0.066 0.533 0.072 0.600 0.075 0.656
industry Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes

?I: Tﬁ%]ﬁlj“jt{ﬁ, *%%i?pf()l, **%ZT—\‘pS0.0S’ ***%%pSOOID

RS54 d, PERATPE AR X BORQUHTAE ESG R4 3R AR AR RE A o AN
FEFRARL, R R X ARG/ BSG X 4B A= R K H AE2E Ay
BN FARAIHTE ESG HI R EAAE AR A P AL X 5% K & K- R AL, 7
7l 0.034 F10.069, PEHIHLIX BEARGIHT S ESG M R BN IEHEARE, #—4,
RIEREE (4 (6) P AERAF (TFP) SN E il R2E A KT
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XAE 1% BEAKT ERENIE, REON 0.048, i B X 4lk 4 25 A 7 %
(TFP) 5442 & R %N 0.007 ERARE . ki B R A 2R 5 X A oo
RN, R AR X R KT BGE, BSG MBS S 2 73T iz MR,
SPGB IXAEAG A AR G ESG (IRBL,  ASRAG R 2 A
KB SCRFANGEFA S o PSS DOV BiE 1 IR RS, G5 72
s, MEMATRENE BT T BOREIRT, MR PEmaE R A . £
X, Vi REF ESG RIAEW SETHEOR KT, EHTHRIERGIEZ, R
QUK RIS T A e B 2 et 4 B R A P o AR PR BT, i i3zt /K-T A
XHBARAISE S AT, 4k ESG RILEH R feilid HAl @12 sl B 21 4 2
RATE XS, HOREEETHHX BESG RIS Al B ER A~ R (A
IR AR AN S
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6 IRAEBERE T

6.1 tAREZE
ARICLL 2015—2022 FIH A B BT AR DIREA, KA HEAIE ESGOA R

S RI AR B PP M i Ak ESG R I, JRTEULIERE FAY g AR B A Y, SE
BT Al ESG RIS 42 238 A4 7= e s i) S A FIL, 3 s SRR G 7E
ZF I AR AR R R E A, RS P ST Al ESG RIAE
MV FTEBUEBIAN R A EUBIAS[F] Al B e XA R G 0 R 2w A
. N LA AL (1D Ak RIFH ESG R BUA] DUEEE Al 4
TRAEFRMRT, X—4RELT ERMRTE. SRR TES—RYIR

SEVERIGJE AR, (2) ENLI ESG RIS B R A RMBER T, A
QBT ST P AER, Wt BT AR 1 ESG R I il i B ol AR 61
PR R AEERA RN X—SRESTBRMBELT R, BipmRLtes—
ROVFE TR IO JEARAR AL . (3) BT A A ESG RILZ @I (2 it A b i A
QBRI BRI TR, XPMER 2 A B BT AT X (R 50
FEAREAG Al NI . 4530 b (X Al Ak s SR B o . AT R R
XF HE A BN AR RS B A TR HEEE N ™A%, X AE IR LL A w0 BSG 1F 4
T HEEPRE. F, NTIRGHREERN SR, S waiid RIFF ESG &
LI BTEE  BERR L 5155 N SEAH DGR 28 7 AR s AR M R LA S, X REA BB 5
BRENEE, PEEEHTEARCGE, SRR AR T
IREBHBIX AR, 2R X AV 22 50 Sk Ty A S alHae i, Rl
SE VR T ESG VPR Ik 5 48 08 3 2 1] A A5 AT AR P T PR A B AR, F e
AREFREI AT K. (4) BUP R Rk ESG RN 4 B AR
RN EIERN AR E R, ER B ROR T T HEARQEE L AR E
SG RIS A EERA RGP NER, BB RS, BRGNS 4
TR AR AR A i

6.2 BIRRB R

ST TR A AR B R R R 15 357 P St A B A e it 1 R S
#, W ERWseE, JABRE 7R R.
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6.2.1 ML ETH

BRI, AERMAT 03 5%, g SR YRR B AT ESG 1)
PoL S, IF55 45 ESG ISP o HIR, B2 s ESG I &R 2
Kz i R seus rh, s R A B H B A A . BUn, 4l
N 23 LA i 15 S R B AT B, 7RI AR T 7 20 ) FH AR TE AL
S MBS BB T T TR, 5 BAKRRIILG, 5 s F s & R4
RATTTHAERATE, N5k S5H SAHCH MOCR, IR E R e 5.

B, S AN A AT ESG MO ERE, HH5% 1) ESG 155 bR M
F o 15 B HEN 0 R R IR B, AR 2 78 22 55 ki A4 23 382 H AR 2 7]
BN —ATHT T Al 7 ESS 5k ESG IELE, RN RAFH ESG R I A2 L8l
R B R R AT A R B o Al N AR R R IR R A7 4L 2 TR SE A
AVAHE . RPN BSG RIAL AT LAFE BB 37 RAF &R, 42T Al

] ASRAS R 5 AH G 10 2 BERSCRe, N QIBNE SN 78 2 I BEUR, 5B
ST ARQNH A, RAHESI A SRR AR

UEAh, AP TERE KR K R SR, ROZ B ERN ESG B, il
HAEG R MR H W EBMAFES . By 7 35 ESG KA, Al
A A SR SAL— AN ESG 28 2% o X FEIR SR g 1T LAKY 5 ESG 7R Aihg 10 51 S04,
P B ARl A T 2 B R 9 S BSG I BRFRAEAN AT RS R, 3R M s Al
%O Se L AR RFSE R R IR ST 5 IEIRINT L AE ESG 32 e v th REK A AT
RN T e, I v B SE AR ARV 55 7 T 11 22 24 P2 e A, A9 e 1) 397 SR 0 SE A R
QBB IR R, DL RIS B R A 7 R A TR AR

BeJa, NT RS RIS, N it E B RS E, Ay
I FHBEARAE AL 2 B RS EAERE T I ThRE, ME BRI, $-FHF 2 AR
RATHERC R YR P RAERA T, o8 5 X LRI i AH R T I E B R R o X TIEEA
by AN DR AR S X Al ok B, ESG AR w4 3 AR 7 AR U TR AL
R Bk, AATT5E AR S BESG S, IFHESh AR SR i)
FIH o 4% ESG 3 & Al N B 1) K e SEms b SEP— M@ BREIIE R . BEE (B R
BRI, Ah RS AR HE R T . B B g o B A
MR R IR 0 W o B AR GUE A A HESD B T T K SR B 7T o BT A
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BCRT CASG s A 1) RAEVEAN S SRS, 3 m] BB LA S5 AR K 32 iy ia a2
2, NG s AE T ERIFE4 7)o Akt m] L7E 70 B F A4 i A 4 B AN S
BABIIRE, oI 2 RS, REEEORAIERE Y], B R R A
R R B ROy N BORBIR Rt 14 s E R A R T R A R
B
6.2.2 BFFEH

XBUNT S, H ZAESS NGB ESG YUK BRI Fi 2, JFit—P 5%
# ESG W15 B ATHRIE . BUR AR BVAE ESG ERIEE R, X RIA 71
Al S Bt AR [ AR P o AE ESG A R I IR SR RE T, AT 2RI
) sebrfiil, AIEFE A S RSN et 2258, #ifR ESG 1R R IESLHA+
e

B, BUFRTEUINGE ESG AU A KBRS S5l , 563 ESG ¢k fil £
- AT E ESG M5 B AJF I M ARIE IR HEL, B 07 K15 B R br v SR 2
T HRIEFA . BT8R AT S A B ANLHE N, JFHR= 48—
IR bnitE, R, MBURKIAEERE, A0 2@ — B ESG 15 84K
FRAEN, FFBRAL T TR I E VUSRI IE A R AT ESG 15 B E L. H B3
AFAT B ) 22 52 1%, ESG B B A TR AT DUR 3 A [RAT Ml R Ry b AT 38 24
FI % . 7E ESG 15 RGBT, JATEE & 1 R L5 e A0 B R e 1 25K
b, — &R SRR IESER 1, S8 AN A w22 1A 4 SR T g
FAAEZESE, T A5 B seE 0 BB YR B o B M3 H sl PR3 2 A0 5
VA0 5 A T 0 R S o

HIR, BUR AT A &4V 1 ESG 355 R I AS [F) 2R I b A5 81250 73 B
X ESG W R M A, BUF R4t — RN EE . F1in, BUF 25l
R MV ARAT B AL SR B 4, A b B ARSI e AR L B S o IX AN AT L
BOUAESN ANV HEAT BB E S, 3R] DAY I BOR QUG Sh 4 (4 B s 1) 5245, 3
KAV I RIS A7, Sih ol 22 SRR EAT ML A Se#EROR o AR AR AT
ESG WSt A w], FAINAZIEGRAL TG I, 9] 40 BE R A A B e, ik
BRI RL S, RS I ZIBLE], ik £S5t E ESG /5 R
AT
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)5, FIBRNIRETE BESG WUk ) A i (B A T E S ARG, RTE ESG &
FAEREAY e, AT LA B A 3] AN AT 2 B0 K i IR ESG 4 &
REMS L IESEIUA AL . BURFA TTAEXS T IR P #EAT VS, JF 9T i G — M
HITE 5l IR B et aolb 2 A @ e SE 4, ISR CIHT, I & SETt
Al ) R A RO
6.2.3 SRIHEE

TGRS, B, AT, UEFRA R e RS BRI SNK ESG
Bevto HIR, e R BIRRIT A58t &t T A,

B, HUT. IR A AR S BRI RIINK ESG #5. RRl2AEE H
DU RAT IR, BATE ) FHESN B A Frijt [l 4E ESG FhaRBL I B 2
), PRI 8 24 W] EIE SR g BSG ST Pl @ sk B3 IR [RIE, FRATT
50 1O Je £ 5T e 8 A B B AT, DA/ BRI O AN =4 0 XURS, AT 35 Bl £l
Tt ESG NG, it D HES AR EE R SRR il — M RE NI 3h

IRk, R AR T A B 2R % i il TR, SR I 4 G b T 5 /T DLl
ARV AR 3R T+ T 55 SR A R K- o 5] 40 23 (A3 BE A 4 HE AT AT Bl Aol S8 47 bR
L ESG R, DA R SR B bR AIARHE, AT DL b R et IS 7, ieF
BT AT BOR BT, AIRE— g sm AL AT Rp SR e RE . H AT, FREE
SRRl T HIT I RAFAE A L, TN 4t G b R R ) B o« 75 ESG 4852 77 1
ERUUR N 2N sm = Ak 55, el A2 B AL BSG BB B LR Mt ke, LMEN
ESG # B SR LG SCRF, B2 HES) ESC B M@ A& .
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