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55, MEDLTE RN N il & A P R BRI S . XFPOR B A R EE CHAR B AMET AR —
BRSO AW G T2 ot R I8, RIBHZ R B35 25 AR SO T 2 15 4l SR 58 £ A By
BOVERRAE, BRGNS (4 2l 20N 9 AR 780 B . HA AR B E S5 RS WO, Al R Y R AL
YIE 1% KB NIE, X —25 05 34 W LA B S WO AN AT . RO\l B4 0 S5 48 19 10 45 W R
HAAGE, A TR KBS HCPIEE 1, BB LRI . AR BCEH ARG H o Al 4R
(age) R 1Y KFBERM, ol RRIE T AU L A ZUB M . AL A B Al 5 R 3ot 7 B T i
FR B SR IR R EAL, BB AR IREE, BT 5550 R AR Rl i U 5 R =

2. HETEEKLS . IR UE WU 25 3 B (0 B AR KON, W R S BB AR . BERERI IR
R EEAER, DUk e IR R R, AR R A R K 2 R . ESG TR PR ERET, AL B4 5 X R
HABELGEOW s, LRFES; WFHEELE, CHARKEERTOREN LAY, £WESG
VB 5 A B S BOR il S A  E IE S e . BUR AT R A S WE R A R Oy F=1.25 (p=
0.2828), KRAEL V17 aHMR B .

3. PSM-DID. h % fif PV G AL A 2 5 P i e E AR 5| & PO RE A JE 15 00 152 S N A Mk m) 8, 2% AT
SCHk, RS VE R i (PSM) Ho f5c s 4B D Fic 325 Ay A B 20 DC i 2 1l 4, BIb AR o B % A0 ol B ASE |
AR . A RGeS . W AAE . ek AR, RSN B KIRARFFRILE . $E12
QB AR AT Ml B A< A b A7 Ak B RO B 354 . DG G IS 45 B 28 4 b 1 b fi 22 78 DC B ATz 25 04k, I
BeJ5 S5 ) O 25 B i 25 48 XA W 25 4 /1 s PR PER S0 25 S R WY . DTG5 A D28 o b o A i 22
XA 2 10% DL, ok 50 45 2R o 4 (WO A7 70 b 25 25 5, 1k W DG e A3 2807 A 1 26 [R) R 08
. VEEC)S A MIHLE R LR 3 (7) 3, O MRRASE ESG REIE 1% KFwERIE, £W
PERIREABE BN 125, ESG P94 58 X 85058 R Bl 6 10 42 1 350 B AR SR AR A, DR AR 1Y) 4598 1 23 [
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®3 BEEALER

(1) (2) (3) (4) (5) (6) (7)
AF S 12 el PSM-DID
TechConv TechConv TechConv TechConv TechConv TechConv TechConv
0.29717 | 0.1956~ | 0.1213" 0.097 5
ESG
(0.0274) | (0.0403) | (0.0366) (0.036 8)
0.002 6
E score
(0.0086)
0.019 1"
S_score
(0.0102)
0.02 29°
G_score
(0.0137)
) 0.5301°° | 0.4970™ | 0.4922 | 0.4956™ | 0.5170™
e (0.0438) | (0.0671) | (0.0660) | (0.0666) | (0.0417)
—0.2628" | —0.3234™ | —0.3149™ | —0.3211" | —0.2451"
“8e (0.0632) | (0.0909) | (0.0909) | (0.0908) | (0.0628)
_ 0.095 8 —0.1600 | —0.1546 | —0.1536 0.1385
rod (0.1837) | (0.2262) | (0.2269) | (0.2274) | (0.1810)
z —0.0997 | —0.0017 0.0037 —0.0009 | —0.0982
“ (0.1360) | (0.1879) | (0.1872) | (0.1872) | (0.1299)
- —0.1266 | —0.2357 | —0.2302 | —0.2378 | —0.1291
o (0.1389) | (0.1763) | (0.1756) | (0.1755) | (0.1389)
0.032 4 0.056 4 0.0550 0.057 4 0.031 4
boardscale
(0.0946) | (0.1185) | (0.1182) | (0.1183) | (0.0929)
. 0.0027 —0.0024 | —0.0024 | —0.0025 0.003 1
Ki (0.0026) | (0.0029) | (0.0029) | (0.0029) | (0.0024)
0.034 3" 0.007 4 0.007 0 0.007 5 0.0313"
tobin
(0.0120) | (0.0148) | (0.0148) | (0.0149) | (0.0122)
- 0.0119™ 0.008 3 0.008 3" 0.008 0 0.01117"
ind_digi
(0.0034) | (0.0042) | (0.0042) | (0.0042) | (0.0033)
s 15139 | 1.0205" | —10.3211""| —8.9711" | —8.9586™ | —9.0789"" | —10.098 0"
w gl
i (0.0105) | (0.0399) | (0.9496) | (1.4512) | (1.4285) | (1.4389) | (0.9021)
A AR ] 2 R & JE JE I I JE JE
s} 18] [31 52 5% 7 & JE I I I I =
L i 13100 13 100 13 100 6 876 6 876 6 876 12 766
V% R? 0.027 0.113 0.168 0. 042 0.043 0.043 0.157
UL OB ERRE T 1% 5% M10% K R E MR, ST A R BRI RENRER. TR,
2 i
R
REREE
|
1 T ’/i/:_'/*/\:
2‘ . | | | H 1
| AT
ﬁ .1 : . i I
® N s N
= P P I 1
L I TP SR S B B B
— ] | oot
[
U R T
-9-8-7-6-5-4-3-2-10 1 2 3 4 56 7 8
BUR AT A5
B2 EHpj#EHew
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1. TR Y, M ESG PR MEBCL AR A Z BN AT, R TRZEEH
G ZHIFRA AW — M ESGHE B#8 (1V_1) . 2w [ X [F 470k [5 45y ESG 4F # (i
(IV_2) . [a) 4 D[R] A7 [ 46y H Al Ak ESG ARSI (TV_3) . HAABMTE T IV_1IKIEA
Mr ESG R I W35 Rz v A OGBS YR F AL OR Je B AT I R G R TV 2 M
IV 3 H T [Fl A 500 b, /& S e 1 ol B A K ESG B BT, 5 5 SR B2 &[5 1F 4l 19 A0 3 5%
M, 2 BRI Rl AT AT Ry s el ol 19 ESG eS8 2 AHSCHE . XA R AT 34 ESG KV H #0E A 4
BRI ZY R . TR AR A MR 5 R . Kleibergen-Paap rk LM 48
THEAE 1% K3, HEBRAL RGN I ] 8, Kleibergen-Paap rk Wald F 23t 4 1 269. 13, &
FERT10% Kl FAE9. 08, AFF7EsS T HAZ R Hansen JALIHHRE PH=0.842 3, RIELHL T HA
AN R, R EFONAR, K4 (1) — (2) FNCHMR T W HBide/h — ik MIH S5 .
OB eR W, 5 N AR PR S AR SCsud LA T

x4 TREHESER

BB | B Bt fip e it B v fie R [ = 2 N 1 7 S
s (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
ESG TechConv TechConv TechConv | F. TechConv | F2. TechConv | Digital_Input | Robot_Intensity TechConv TechConv
ESC 0.3438™ 0.1721" 0.1755™ 0.0015" 0.8022" 0.1225™ 0.1106"
o (4.1085) (4.0450) (3.1766) (3.0678) (5.0421) (3.2478) (2.39%42)
0.479 2™
w1
(61.6167)
—0.0637"
2
(—2.4740)
0.044 6"
V3
(1.9932)
ESG_Score_ 0.0213
medain (1.8110)
ESG _Score_ 0.026 2"
mean (1.9712)
— —0.6390™ —10.3815™ | —10.3724™ | —8.5408™ | —4.4009™ 0.0035 1.706 2 —10.1225™ —10.9529™
(i I
(—3.1042) (—10.6050) | (—10.6005) | (—8.2541) | (—4.0864) | (0.1372) (0.599 1) (—10.659 1) (—9.1239)
Pl 25 ik & & & & & & & & & &
AN/t [B)
N & P & & & & & & & &
[ 2 A
pURILEEED 10758 10509 12934 12934 10331 8649 12391 12867 11717 8284
% R 0.751 0.046 0.169 0.169 0.146 0.102 0.763 0.093 0.168 0.161

(W) Fafdtieih

1. B g B A i . N — B RIE S SRR E, S5 A Ea% Y ek, DUEIE ESG YR
O AEIAE L AR RS BOVE A% s i AR e A B AR B E R AT A, S5 ORI EE AR B R
SITE 10% FN 5% K25 R IE, fAUE TR MERIA 45 Ry fafdtt . BRI R4 (3) — (4) 4,

2. BB RS . AR SGE S WA T R R A . — 2 B B AL L A A AR
R, B HE ARG BT R MUONE, ESG PS4 0 4 b B EOR G 52 ma b iz B AT Rt .
IR —458, il R HECEROR GG — 8 (F. TechConv) ., Wi Jg — 8] (F2. TechConv) fEH
PR i, B ERIHT. R4E (5) — (6) FUFa, ESG REr R 0.172 1F10. 1755,
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W1 AKFRZE, HRTHIMAL0. 121 3, KM 7w ReZidt, 451 5HHA . 2% K
P L FIFEARAEAE R S BR M, ERMBMBEIEERZEWEASIES ., AXSHHKIEE " R, WF
FE 1b 15 A 45 0 7K R 8 B AR N FH T A 4 B A A Al B e Ak % B KSE (Digiral_Input) AF 8 4 5%
FABARCHA R . 2% Acemoglu % % FRKE P B, RAMWZ AL ANBSEE
YER R Rtk A = & M (Robot_Intensity) WICHEAR &, R EMIH M. £45 (7)) — (8)
NG R IR, ESG RN N IE . X Ui A SO O S5 TERCR R L B IR AR A P2 R = A
SR AT, 3 5R T ST A iR Ak

3. MR REA X ] 2019 4F B el BEAE 2 & JE T AN A vhili . WTREXTAN TH4E SR AETE T S HEBR X
FRUSTESZ R, A SCHI R 2020 4EAE A B8 Jo SR AT M H AR 30 . 455 (9) FIZE R EIR, ESGIFS
Peitg R 10 KR NIE, 4585 WU AR — 2

4. SRR IR o A HEBR ELAE TR A 23 T 0 XA 5 ORI R R 1 T, AR S
B A ELRET L E A SR iAW E S, R4 (10) FI45 8005 SUHAST, 0458
PR A VAT B 1 — 2P k.

5. RRFIKE S o A HERR ESG P9 B 58 %t B B Rl G 9 52 e 5 T AL R A AT R E AR SO
TR B S . Fe IS ME 1 U5 v ESG 908 88 1 70 A FRAE A4 82 500 IR P B I AR &, IFARA
BEAY (1) FEHMPIE, S5RME 3R . %A 2 g H DL O by o XF AR 434, A48l R £
LYoy, 150 T LS A FRASON, B AR RN A T 0, HERR TREMLIN R 09T, dE— 2P E T A% O
LR AR
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X
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AHE
B3 Z=EAKGE
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RPRBIE r M R W, ESG PP ER lfkl ik ¥hhg (E) . #h& (S) S5in# (G) =Xt
B H AR R 7 A 22 S AR o SR, 3 % WL I AL ) e 2 ATS 5 38 o Al B A B BIOWLAT R ok
LB Wi, AL B ART 5 CHERBEAT RO A AR R AT SRR 5
X BT LU N o Ho—, BB 2R i B R B T ESG W 9 4 B 50 BRI A1 3 i BT
WE PR, JCH S 2 TR RNG BUKP 32 T S DI 5, AT O s 28 K BT A B B HOAR il 2
PEOCHERT IR S fp . =, WS BB 5 = Al £ 3l B ESG 2R | 84 Al 52 A R AL A9
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R, WETFHRE (E). #& (S) 5% (G) =AY, MR sh AR & 0 %0 008 3h
Jio ZHMEIAR, R B T ESG VP8R 5 A Ml B HOR Bl G i G AL SRR

RIS HAEE Y s, AR B R AT ML S, R e AL [T R BOR A 5k
H i Bootstrap B #EAT H AN RO 43 B o AL GNF

M,=p,+ B ESG, + B.Control, + p, + 5, + €, (3)

Hrp, M,y s, HaR s 51O .

RGN BB RN (RDExp) SRELANR (abs_SA) W REAFTER N AEVER T, ASCR
FH B S g R i o

(—) ESGHAMEL BT R

B ) S I A B H R BT R, IS5 AL B R R RS 3 T o S A S il B 24 o
BN, f6Z % B A 0 BRGE R [, ol fe B S Al ok B S0, SR AT SA 98 Bl 4a XHE
(abs_SA) A Al @l gs 29 oK o SA 8B XHE MK, 22 WAl mh 0% 2 o i o A Sk 8 H
Hi s —W (abs_SA_lagl) VEh T HAS & LLZEfi N AEVER B, 2 TR 5 55 20 30l 9% 2 oy 8 A OC
HAe THARMAG R, W EAHCHERAM IR . 55 (1) — (4) FHCHR 7 THARKR & h
N BRI R ., THABRKIG R, abs_SA_lagl X} abs_SATE 1% /K .3 H1E, Kleibergen-
Paap rk Wald F 4811520 137. 54, AAEfe s THAR G R, % THAARA L hA 2004,
_bs_1HY P{E 0. 000 HLEAF X AL E O, R o, BFFE MR UEH2 13

x5 NHKE

o | o | » [ W s | e [ @ [ ® (9)
e il e 2y o) R A
Salii
BB | BB E-E | BB
abs_SA TechConv abs_SA TechConv RDExp TechConv | RDExp TechConv TechConv
ESG —0.0055" | 0.1170™ 0.1280™ | 0.1390™ 0.167 9™
(—2.2537) | (3.2089) (3.6913)| (2.9807) (2.2331)
0.614 17
abs_SA_lagl
(11.7274)
—1.0153" —0.784 9™ —0.2635"
abs_SA
(—2.2657) (—2.5997) (—1.8378)
industry_median_ 0.298 7"
RDE=xp (6.1825)
0.405 3™ 0.227 2™ 0.541 3™
RDExp —
(2.2036) (5.6087) (14.3785)
ind_eff £ 5 0. 000 0. 000
(P_val) V] 22 355 187 1 ST V] 22 255 107 1 ST
1.980 6™ 4.1395" | —7.0720™" | —4.373 7" 0.9114 | —11.6784™" | —9.9153™
fig el
(8.6848) (32.2827) | (—5.1399) | (—3.3932) (1.0879) | (—9.9726) | (—9.954 3)
o A5 bk 2 2 = = 2 2 s = =
R [ . - N N . - - N
QI
pURIRIER 10 775 10 775 13 100 13 100 7670 7670 7 849 7 849 7 849
& R? 0.988 0.058 0.873 0.170 0.919 0. 086 0.563 0.212 0.424

(=) ESG#HBHEL T RFZN
B ESG PRl A lb LA AT R S5 K & O 1), IR R B N, il R BT R 5 5
PRI B BB RS 0, 2 T AT 008 T RO BOR Bl S RO RLRE . AR SR W R AR TR, S
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FWRLT ) BB U & A (RDExp) MR s H BN AN, DT b0 0 &
s (industry_median_RDExp) V5 T HARRREZMNA M. % TR @I L P A . Bk AR
bS5 PR B8 AR A5 ) A L A R TSR, W R ARG s R R T HUR S Al A B S R R Rl G TR, W2
Heftbh . £ 5% (5) — (8) FIEM T THEZERKE KA BEaRins R, THEEKRR DR,
industry_median_RDExp %} RDExp 75 1% /K 2 3 A 1E, Kleibergen-Paap rk Wald F 4t i1 & &
38.23; Jo§g THAF A ; RABVARH, _os 1M PEN0.000 HE&ME X B AMLE O, HA5L
BT, SR AR H3 A5E .

Shy A T 2% B AR I R ST R PR S AR R (R I A TR AR A L PR S AIL R R A B AT S A
G, HEESRPAEBESRER AR, GRMEKSH (9) Jn. it LR H 2R
Z ) B AH RS, AR R AR R B R b, g3 S A B O 2 AR B R RN R R AR Rl R A R
S, SR, ULWIRLS AR M R AR A HICA B . LIRS e TSk
PRI HESR , Rl DT 29 ORI & B A 3 A BRI AR M “RIHT IR s Bk AR . H LS E# ESG
SIS Al N R B R Bl B A% SR 2%, T 0T DA 5 00 3O B AW S I 1 2 4 A O

. RRELSAT

(—) 4>k Fr A A

Al B8 BV J5 phe i 2 Al B R TR o 2 64 1 R B B PR A B 4 R o TR Al A RE A
Wy H AR R, RUIPISE AL ESG WP ER 2 4 JE B HoR Rl 5 2E— 20 40 20 O op e [ A
o 5 Tl A AR A, AR e A RO B o X nT BB R [N D b o [ A R 1H A R A R 4 R
WLZE 5 F E AT BT 55, BR IR SO AR SRy 1] HE | RE UK 4 S AU BURE, X ESG MBS BRI G
50 358 ) 5 AR X EEAEL T Ty A B R AR X RS, AT S Oy R R R L A SR 5
K, B ESGBE G BELHORR AL G, WRE A MR RN G B TR EAmS,
ESG - B4 55 [F] B 6 B S B Bl 7 2R W0 38 0 ) 32 00

x6 HAURAENERESHT

(1) (2) (3) (4) (5)
G A Al RE Al Hb 5 1 A rpr g [E] A Ak 1= A
TechConv TechConv TechConv TechConv TechConv
ESG 0.1459™ 0.124 6™ 0.127 4~ 0.1625 0.127 9™
(2.3834) (2.6109) (2.0225) (1.3936) (2.7026)
AT —9.0351™ —10.4335™ —8.9910™ —8.907 2 —10.608 07"
(—4.2738) (—9.1338) (—4.2242) (—1.956 2) (—9.8779)
5 il 72 1t = = = = =
AR /I R] [ 5 R0 = = = = =
L 3595 8 057 3081 500 9253
%% R 0. 837 0.742 0. 840 0. 837 0.744

(=) 4k HLAE
ANTRL A Ml B RS 1) 249 36 Aol 08 & e o AS B SR DA Al B v 457 RO SR AT A2, R T A
AR AL Ry R A, K5/ T LB AR AR g AN AL . BARR S 25 Rk 755 (1) —
(2) PR . diREon, KRB ESG I8 8% 68 B & (2 dE W B R Al &, HiX — MR 1
AN P AN B3 o 3k AT RE SR B g RO Al £ 5E A Y A BRI R IG BRAS A, BB BTk Sk
ESG Himg ; /INBLAL T RESZ ATy . BEURAE PR, R REAA I ESG I 2 55 19 12 35 500 .
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®7 LUHME, BFEEKFE, RREERERRES W

il HLAE Her R Rl A K HOR A
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
B | Qe
RO mm | oamm | m | m | ms | mEA | hEEA | s il i
TechConv TechConv TechConv TechConv TechConv TechConv TechConv TechConv TechConv TechConv
S 0.1061" —0.0309 —0.0007 0.0613 0.220 5™ —0.0590 0.0559 0.018 1 0.2714™ 0.257 8™
(2.2941) | (—=0.3091) | (—0.0110) | (0.9536) (3.3770) | (—0.6839) | (0.6482) (0.3009) (2.8383) (3.0344)
ESG_Digital _ —0.0605"
Base (—2.6440)
o —11.3792 | —10.913 3™ | —7.2904™" | —8.8888™ | —13.723 2™ | —7.5120™ | —13.6694™" | —5.151 7" | —11.3753™ | —10.8355™
(—6.5374) | (—8.3678) | (—4.2553) | (—4.4889) | (—9.5986) | (—3.5737) | (—5.5199) | (—4.1603) | (—6.1430) | (—12.057 3)
A & & & & & & i P & i
PIRTHBE 2 e . % e % s j .
SE RN
pURIINIEA 5841 6818 4302 4278 4045 2830 2371 2898 1858 12 801
P R 0.824 0.670 0.749 0.812 0.804 0.701 0.734 0.514 0.755 0.776

(Z) #FAMEEEZARF

B AN ) X3 1) 50 B ik i it R 1 R R R OR[R], S % BRI AE Y B, AR SCRU T 454
JEE HLIE S8 e AR P S X M AR R P B N B B R DX 3R R i il R KO, ARy =
ST CRART R O CRGET Sd#E TadAmlIa . R (3) — (5) SRR, U
FESG REE 2 LI HAE 100 K2, UiEC7 LAl it i AT 805, ESG 1T 9k #% % 4L
SEHCR Rl R SR R . A FE R SRR O SR B AT, ESG R B PR A e A AU 5K
FHARG LR MIRER G . X — 2 U0 T 807 3 0 5 i VR S Bl 22 2% FLA1 T 22 2R i i A%
D ERAR, A S BR FlG SR T B B A S ORI

(W) HRARAZEERE

il 38 My N EBAS [ AT Mk A A 6 W W 25 57 o AN SCHRRH R B AR R P MG RE A o3 S DU 2R AT o0 i . O
A mERGE (EZhHlE . B EE . MR, hefARREr (BHES. KE. B
R RS BafliEl (205, k. gamT. &, Ak, E&E0
Y. BIEEE) Mgk 5 E R R IEA M . SDATES) k. 45RME7HE (6) —
(9) Fpra: RASOSH MY E AW AE 1Y KFRE, Hpa =4 REH B 5T LR EZm,
NSNS A N < = = v N Bl A N = o = N 2= o e 9 1 I = 5 N o/ N O I A 2 2
VM ARG B BorE & 5. ST, ESG PF2 3 88 7 8 18 1 PR A2 k500 A6 A BR L #om
G LA AKX — RPN I R, AXSH Y S Y ek, A
Al AF e B P A R A B R R, 51N “ESGX B AR Fe Rt K SE T B B (ESG_Digi-
tal_Base), 7% (10) FIZEREIR, B AR E N7, BIESSECF IR G 0l , ESG
VRGP F X BB Bl & iR EPE IR 55, ST SCRR —3 . WEARBAMEM M KE, G655
LA TE AL TR AP P A B, X RO E AR S ST EARRAEER
WAE B AME . ESG WFBE 88 w7 ok i PR B AL G R 7, DLl BE 3R A9 09 92 8 SRR 18 47 5 X — B A L
[F) 7= A i 25 09 S BRAR DERIONE o B Ah, A% S il 15 b PT B8 3 il A7 7 1 B xfE DL S R In) 8, 61 n o Ak
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P — H 5 E PR PR N, A=Ak T e, R SRR S A R RERE TS A
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ARG WRE &, AU, RBln e, MFERGIE, T E R e, Rt
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How Does ESG Rating Disclosure Promote the Integration of
Digital-physical Technologies ?
— Evidence from Manufacturing Companies Listed on China’s A-Share Market
DAI Yong, ZHANG Jia-qi

Abstract: In the context of the deep integration of the digital economy and the real economy, how enter-
prises can promote the integration of digital-physical technologies through external governance mechanisms
has become a key issue in enhancing inovation capability and competitiveness. However, as an important
institutional external governance tool, the impact of ESG rating disclosure on the integration of digital-
physical technologies still lacks systematic empirical evidence. This paper constructs a digital-physical tech-
nology integration index based on corporate patent citation networks and takes the “first disclosure of ESG
ratings” as a quasi-natural experiment. Using data from Chinese A-share listed manufacturing companies
from 2012 to 2023, it employs a difference-in-differences model to identify its causal effects. The study finds
that ESG rating disclosure significantly enhances the level of digital-physical technology integration in enter-
prises, and this conclusion is supported by multiple robustness checks. Mechanism tests indicate that ESG
rating disclosure can promote integration through two channels: alleviating financing constraints and increas-
ing R&.D investment. Heterogeneity analysis shows that this effect is more pronounced in large-scale enter-
prises, local state-owned enterprises and non-state-owned enterprises, enterprises in regions with higher lev-
els of digital infrastructure, and green and emerging manufacturing enterprises. From the perspective of exter-
nal corporate governance, the paper reveals for the first time that ESG rating disclosure can promote digital-
physical technology integration through the dual channels of resource acquisition and innovation-driven strate-
gies, providing insights for improving the ESG system and promoting the integration of digital-physical tech-
nologies in the manufacturing sector.

Key words: integration of digital-physical technologies; ESG rating disclosure; difference-in-differences

model; manufacturing
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