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Bl BT AR A X R AT T A AR (D AR B E R B Bl sl 4 A
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VT o 0 ] 2 A P 35t e A8 et R 38, AR SCHESES (2) RS (4) 5 Hoin AT 38 il AR 003 9 52 . i
RUNE o LAEE (2) 5 FER (4) 50 A [T U 285 5 S o, o] A K B0, AN U0 PN s 3/ T o S 8 R a0 o
A B AL 7R BB 9 A TS 3 AT 0 R LAl 3 B HETS P RTIE R
A B AR IR A3 BT T 18.11%F1 12.63% , 3 HBURSURIITE 1% 00K T 3. [l
IAZE SRR AR A Z IS BOR 1 A, HES VT AL R A HE 517, i 2
WS 5 A i AR R Ak, RV HERR 1 30 i )2 v Bl AR A8 Ak AN R s st s A8 i 1 TR
FEAE I 25 AR SRR Ak

*2 HEEILER
. (1) | 2) (3) | (4)
= digitall digital2
did 0.1727" 0.1811"™ 0.1004"" 0.1263"
(0.0272) (0.0309) (0.0266) (0.0301)
. 0.0426 0.0471 0.0491 0.0560
e (0.0425) (0.0404) (0.0385) (0.0381)
0.1231"" 0.1017" 0.1245™ 0.1098"
ase (0.0324) (0.0344) (0.0306) (0.0327)
topl 0.0000 0.0003 -0.0017 -0.0010
(0.0018) (0.0020) (0.0017) (0.0018)
0.1072"" 0.1096™ 0.0765™ 0.0825™
sale (0.0275) (0.0298) (0.0255) (0.0281)
tang -0.3673" -0.3681"" 02617 -0.2857"
(0.1026) (0.1053) (0.1008) (0.1066)
itang 0.1304 -0.0518 —0.1869 -0.2878
(0.3494) (0.3540) (0.3304) (0.3581)
wobin —0.0081 -0.0038 -0.0036 —0.0004
(0.0082) (0.0087) (0.0079) (0.0083)
-0.2683" -0.2339" -0.1976" -0.2095"
cllow (0.1091) (0.1151) (0.1028) (0.1122)
o -0.0117 -0.0206 -0.0353 —0.0400’
(0.0211) (0.0214) (0.0217) (0.0224)
—_ -1.8238" -1.9296" -1.6569" -1.9128™
(0.7105) (0.6552) (0.6462) (0.6256)
A M B R Sz = s s
A [ Y s & = =
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gk2 HEE IR
N (N | (2) (3) | (4)
RE — —
digitall digital2
IR T xAE o [ R % e % Z
R 0.8292 0.8452 0.7870 0.8062
HAE 16887 16306 16887 16306

EUA R R R 19%.5% 0% A FTRE ES AN AL EENREFER, b BH%
W, TR A
(Z)IRBIREKIS
1. A TR BRI K S AR /3BT
WU 22533 ] A B R EOR A TR S 20006 2 A TR S, 75 0] DR SR HE W 285 SR AN ]
{5 (Bertrand et al.,2004) . & T B U JEAE BE B AR5 T #a 3, A 027 Beck 55 (2010) 1)
WFFEAE) B0 25 W 25 A AR R A TR 36, B PR AL T — ZR 91 R U A0 i SRAE R U 7 R B
2R Al vk BN HETS VPR IE R AR 2017 45 IR A M FAEA AT & e R S
L, e 2 25 5 5 A A H PN il A W6 v 00 380 HE TS 10 FTIE A AR 2 2022 48 AHXT T
2016 2 FFRTES 6 1, 2022 45 1 2410, BIER 0 109, FLARBIA SO IE b, BURRTIS 201K
6 HAFI S 1A, It 67 Bl i A Al A8 HE BIHETS VT AT UE TS 6 AERAE N 1, A5 IIIRAE R 05
“S7RE SR AL AE S RHETS VAT IE S A S ARRE Y 1, BN 05 LA AR It . A SC
DAl F 3 BHETS 1 AT UE R T — AR 3. B 2 i DA E5 R R ZE Al s B HE S ]
WERT 64, RBUGTHE M) B A5 XA 5 A, AR A il 41 2 [0 A B 25 57, T AL U
2NV IR EE 25 F . A O RIS VF RTIEZ 5 |, Al £ e R B 42 T, 9+ HL
BERSTA] (922 4k, B AR A T i
0.8F

® digitall A digital2

0.6
1

04r

0.2
A 9 g
O A
T

MVEES¢

%HM |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T

-0.4¢
T T T T T T T T

-6 -5 4 -3 -2 -1 0 1 2 3 4 5
55 U SRRV AT UE A IR )

B2 FATHEBNE
EoEPERMEZARNRTEIE, L&A LT 95%EF XA
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2. 2% JEILAB LR R A 0

AR SR 205 3 o 2 G A HE 5 A Ml FR 3 B HE VS V7 AT IR i b B A e B A AL AR
FH Aty A BE AL 2 A RS Ay ml Rt o LA HEL, 3 2o Bl AL B 45 A P R BR O5G Ah B [ 557, I
FETRDIAT TEHMEI. A T8 RO R PR BIRE T B B R 5 T T
T 10001k, 3 (a) (b AR T Bl Al A8 15 digital | F1 digital2 PRI T R B E A2
JEo AT . AT LRI, BEHL A B B A B vh o AT AR R M, O B HEAG 1145 2R (0.1811 F01
0.1263) 51 TH&A 43 A1 Z 4, NTTUE R T AN A7 AE AR R 2252 ) SEAR 250

60.0- 60.0-
40.01 40.01
i i
& &
90,01 90,01
&
04 l . 0ls , . : ‘
002 _-001 0 00l 00 2002 001 0 001 002 003
FEEHE ZEHE

(a) (b)
3 REFIEE

3. SRR AL BRSO K6 56

T HABIEST ZR B, A2 A 00 T B 2 P8 7% Ak FHR AR S5 o e S SO At AT 25 A S 7 57 A
IR, 5 2, MBOR R AR BT RS, S Ab B L 5 R AR R R Je A 2 i 4 il
., Ti M 8 8 WU 22 7345 3 1 R B T HE AT DUB AR A FREAAEATEA [R]IN s H IBUOR AL
S IACE- 2, JL A ACE AR 1, (2 SURER 1 (Al AN AT 3 9 (De Chaisemartin & D’ Hault-
foeuille,2020; Goodman—Bacon,2021) . 4 H Bl Z2 0 UACER , 5 AT BE 23 Al - i [l 5,
B B R B B S P BOR SRR ST o X S Jo M A SO A R () g , 4 ot |2
IR b 22 A4k A 22 [A] B A5 G P LY (Sun & Abraham,2021)

B T AN ] Al R 53 HE V5 /7 T UE 8 s T] S AN [] A SCRIAEAS 8] 8 2016 — 20224, £l
UK AT HETG VR AT IE A AR 032 2017 4 DRI AEAR SRR AT B3 2 A7 8 — Rt BE (1) 38
IS B HETS VAT UE Al (R FREH ) 5 — B B SHETS VF AT UE Ak (AR BZ Ab B ) 5 (2) 4 He
SBHETG VT AT R (B 32 A B2 ) 15 850 AR U3 HE 5 V7 AT IR ARl (B A2 Ab A ) 5 (3) 4
W5 FR S HE V5 10 AT UEAR Y (W2 A B2 ) 5 A B G 38 VS 1P TR Alk (B R A2 Ab B )
Horr, (D FI(2) )@ TArxs BE B e 1 B I HETS VAT UERT Al B AR R s . AR SC
H4E Goodman—Bacon (2021) #& 1 1 Bacon 73 Jr A ARG 3 , A 9 45 5 W3 3 Panel A, 452X 0
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INGF X BEACER 5 11 (93.0% ) 8K, AT LA B IEAS SOBL] [ 8 RN AR T HEAAELE ™ B AR i . A
LA De Chaisemartin & D’ Haultfoeuille (2020) (1) JEL % , 46 56 57 Joi 11 Ab B  AY F fde vk
W55 3 Panel B /R , 55 R 76 FTA A o, SRR (& L AN SR R4/, — e R b 3]
FEMETR A LS RAAAAE T E AT iR . 4 28 Bacon 43 B, o rp B €8 = A TR A 6 ) 725 b 11
LK A AL SRS A REAS GV % HEZE (A % BRI A RN A 32 A BLAEL A A o) L (i)
XFHR) , SRR A7 b B A Sy o B (PR B o Rl 3R s AR, Y 2R 2x2DID

T HE.
*3 S M AL TR R A B £ R
Panel A :Bacon 4 4
TE (1) ARAZ VS 4 2 (2) B R4 FE VS B 4L 7 (3) B WAL T2 VS I R AL 7
it & # WE it R 3 WE it & 3 WE
digitall 0.2190 0.9300 ~0.0420 0.0390 ~0.0360 0.0320
digital? 03100 0.9300 -0.0730 0.0390 ~0.0340 0.0320
Panel B:De Chaisemartin & D’ Haultfoeuillede (2020) 4 # £ £
TE BENEH EMEHR FALE H EAEf8 AN E Au 1t F 3
digitall 2617 2195 422 1.0630 ~0.0630 0.1140
digital?2 2617 2195 422 1.0630 ~0.0630 0.0810
W+ 1 T bacondecomp w4 B [R 41, B3 & An N3 4 & & 5 R P AR S
0.8 0.84 4
2 06 A = o5
£ 04, | T 04, *
2 02; . 2 02f; R
2 01 zﬁ 2 0 ; +
0.2 ~0.21*
0 010 020 030 040 0.50 0 010 020 030 040 050
A A
+ BB A PR vs SR A7 b PR AE R X HRAL = e 37 Ab B vs 0 L A2 A BREH A S X} R
A JhFEH vs A Z AL FLEH
B4 ZEWEZES Bacon S EE

4. 25 [RAC IO S Bk A b vk
(1) X 22 431 3 FH 2 A T A A P4 1 R ARG 3 745 S il 12 e DAk e 52 K
FEAIE ) 5 LA A AR [ i ™ 2H G AR S AR D0, DR, 7 B S feff ] rh sl 2 sl D A A —
TE R BRYE (V7307 F1VEE,2023) o Arkhangelsky 25202142 H 2 00 2543 SDID Al -4 2506
X PNy 2 A BRI L BEAS [A] I3 T DL B A 7 ek n 6 PASG , AR e A il h ks B |
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SRAH o AT G OS2 0 AR PP HR T VF n] R 1 B A 5 BRSO .
R A (DFNMEE )R, 2 T5 O 22 70 AT BEAS A5 217 X Ak B0V D 33.04% A1
13.10% , 15 1% 87K T 25 A IE o (2) 0 13— 2 A DR X i [ 7 AR50 A5 R P Ak BERAS 1 S5 Joi
(), R P MG TR PR Be DID BEA i, 25 R e 4 268 (2) FSE (4) 5B, DL B4k
YGFRB , i 3 SE AR AN [kt D7 s DA SR e 22 0 00 22 93125 ] BEAFAE ) AL BRASN S P ) i)
IR R BT A AT SV R (EAZ D EE AT R B R

4 A 7 e A FEARONL A U O
L& (1) (2) (3) (4)
digitall digital2
SDID DID2S SDID DID2S
did 0.3304™ 0.1931™ 0.1310™ 0.1458™
(0.0682) (0.0325) (0.0514) (0.0298)

EEEAFANT ok B L E, T o B R R

(=) REteR

1. HERR A 5 4 PE R

G, HEBRIAEE R BRI o 2016 48, JEERRIRIA 3l 148 LR SRORALAL il s 25 Pk
e LA P B S R A i ydd o b e vl B A 2N BRI B T A0 B 05 I 5 e
HESE TR ) B R N SRR SR A T B P 2R BT B R DGR A M (ke
ARAFIL, 20225 DO oR A, 2023) o PRI, 3 — (] IRF S ) B PR SRR S HE 2 SR B T A B
Ko AR T F IR K ARSI T H 7 Mk A L0515, 108 T84 L FA
DX U AT RST8] A A T AL A RUE 22 07 i, PR T AR (O Y [ HR, 2521 4
F5H (1) (PN PR o TEHRBRIA R B B CH RS2 IR 5, B [ 25 SR AT AR A A, O L
2016 4 I 3R 1R A4 LT R ORae B A AR B XA lh B807 b e RUEAT IR [l 520 o LU, HEBR
B AU IR R T, —J7H,20164F2 A, [R5 Z& 2381 1B 2 R & S B A %
KRB IR G X, FAE 10 A, A aUHs BR = e B TR VEE IR GEBH NS TEN Y
S T HORBAE AT R At . 3555 (3) - (4) 5 B 5 B T RBHE IR XA R . o —
J7TE, 2012 AFAE RUHT AL AT E UOT IR A SEBUE T HCE G, 12 2022 48K, R 2
208 A IHAEITHCY- &, NI, AR A X — BORBLOM BT 2R RR . R 555 (5)-(6) 5114
M T AT G R . R 555 (3)-(6) SI45 R AT LA B, HEV5 1 Rl i A9 BOR
RORMCORTRME . ), 7R3 (7) - (8) 5 v, W) HERR 1 PRIE S BUR AL A UK BUR Y 32
M) , BT AR FEME [T U 4598
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%5 He PRt B S B
g (1) (2) (3) (4) (5) (6) (7) (8)
digitall | digital2 | digitall digital2 digitall digital2 digitall digital2
Jid 0.1724™ | 0.1002" | 0.1743™ | 0.1001"" | 0.1917"" | 0.1126™ | 0.1888"" | 0.1100™
(0.0272) | (0.0266) | (0.0273) | (0.0267) | (0.0290) | (0.0288) | (0.0290) | (0.0287)
0.0388 | 0.0330 0.0461 0.0422
. 2
AREEUE (0.0422) | (0.0374) (0.0425) | (0.0406)
. 0.1311 0.1100 0.1199 0.0895
Wt 4k K
ARELERE (0.1146) | (0.1115) (0.1226) | (0.1196)
0.0199 0.0046 0.0245 0.0085
N2 i
BHBGETH (0.0256) | (0.0242) | (0.0256) | (0.0242)
BH L E % Z = -3 & & P &
AN B B = = =z s =z = =z =z
A 4 B R = Z b3 -3 % Z pea e
R 0.8292 | 0.7870 | 0.8303 | 0.7877 0.8341 0.7909 0.8346 0.7913
HAE 16887 16887 | 16751 16751 15455 15455 15429 15429

EOEMTEFEBRASES RE TSI T R, B VT P LM 030 7 - B2 RO R, B
e 5 Y U3 R OB A NI A B R R B D4 e B R BRI AR, W R, TR

2. NLEEDE Y i — 2 b T

AR SCHE— DA ] PSM-DID J5 304770 # o {8 14523 DE C (PSM) Y538 528 5% F Logit 54 Pro-
bit [ REAR DX HEZH Hh g 426t 55 A B SRR BL A AR | AT DRI A FREH 5 6] R ZH 14 7T B
6T (1) - (6) FIMMUCR FH T 2K A2 VEFE A% D e AT 418 VS e i 5325 , BT 45 SR8 7 1% 19 7K
R E IR, I H RS THE M AR, 25 UE S T 3 U Rk

*6 WA M R AL BE— 5 3t ib
TE (1) (2) (3) (4) (5) (6)
digitall digital2
FACE | MICE | JAFICHE AE TR A IC Sl U
sid 0.1007 | 0.1031™ | 0.1038" 0.0817° 0.0826™ 0.0815"
(0.0146) | (0.0142) | (0.0152) (0.0138) (0.0132) (0.0144)
BHEE P P Z £ e &
A b B 5E 2% B & & & £ P =
A5 [ 2 AR P Z £ £ £ =
I <A [ E R Z Z Z £ e &
R’ 0.8457 0.8458 0.8504 0.8077 0.8068 0.8122
HARE 15122 16306 13320 15122 16306 13320
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3. A AR AR B

(P HAD I A 58 B RN o A T HE ISR A J22 1 B T[] B 25 A a8t e 28 1 5%
M), AR SCRE T AT P FRAE 03 9 58 L1 5 00, FFAEEA b, 2P AT ST R4y I
FOAT M P38 B RO o (2) B SRR . RASHRUETR U AT P Bl I A DA TR, A
T4 ST AR R A T 2t R, i DRI S R P R T ek o DRI , AR SO — 2B b i 1243 31)
BN G J2 10 LS AR G FA L2 T, R [l ) 25 R 75 25 R A AR Ak (3) P IR s . A
T e R AP TR AR S X DID A 45 SR e AR e B O 2 R O 25 | A SO AR
5 b TR CT- A TR B A TG T o () Pl A I 5 — 0. Ry 1 RV A N AR M e B
AT S — 0, R T I  (5) B i R R . — AR SRR 545 (2021) FIERAL
2R AF(2023) X B A e BRI R 5 2, 20 i b B B A e BUSE AT digital3 1 digitald A 9t
BAS R 57— RPN EE . T SO (digitall ) AT LA RS BCR A B e
AZATERR, 18 T E RS S MTEA 25 A48 b5 (digitals ) o LA AR EEVERG 36 A0 45 SR 1 L B 5%
BiF e 3 FHRHAL 1, 25 SR I ST B A5 e o e i

. HLFIR L

B SCHFFE R BT, TS V7 T AT UG 56 b Al B A 5 8 IR 4, Hsz L anger 2 HE
15 VF AT 5 DA PR AL B e R Y X BIAE T, HER R IR BUR G, — I TR 5 )
HERC VR AT R I FNAL 1 S 2R G — TR R S T A R AR 1Y R Ak
MACAL S 7 B FRLRE , ARUE S T & R HLEOK B I T RGAL R PREE IR LA
F 5, MU T AR A B PR BRI BOR B B R "2 2 030 5 G R R AR BR Y
Ry @A B R0y SR HETS TV S B e TS YRR RS HE R TR A I AR A
I3 S0 oy BORE WA PR AR M L TR T b BURPRS AL BH# T YIB BERE ) . R T
SCHIFRIB BT 3BT , A% SC T2 HETS V5 AT 7 A ) M (8 A00E | 2 AR TR A AR 55
RN KA TR T

(—) it BUAF S B ML

IS ) BE R AT 29 A2 BT B AR s A 511 ) B S S TR, A R 4R i R
JILAS 5 T BUR BUR A T 7 DR B s (4 BE T DRI, S Ak 53 R A5 DA AR R T . A8
159 2500 1) B WL AR “ BOR B T 1 3R RV b+ 4 15 Ak — Al & R 3 K —
{3 AP BUE AL R e AR o R, AR SR DT T 2 R A AL RE A T S UE
K% .

Fo— , SRV 45 (2022) 1R 2, AR SCIE S v 45 (2025b ) (9 802AR Ty BUR BUR U T
Jifebn . HARHE, A SGHE T Python € B U REIAAR IR 46 3 T 2 W HES VPl UE T HE BOE 6 T A
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RS AR I ¢ 4 AT CEARRIE) KA i ] 5 ¢ 30T A0l 1 22 Aol B AR5 1 AT
TE A4 240 ] TR] Bt i o 7 BT IBCRA T HAMAI B T30 - flsise P SR A S PR TR T 1
V(1 ty e, 8, ) R HNEAT T n AMATCEARRIE) , ¢ st T BUFE XS n DM (CEARRIE)
I HEA T BORE FIE L9 b, B Tl o AR R B HE S VT UERT R N (T, T+, T,), RIVRT

FRUAE ¢ HTBORBORINGT 10 1301, —1,) BRSBTS (D SIBTR A0 5

A RE S i E AR T BURBOR BT J1 o A T — P IRIEBUN W48 1 R 38OR , A SOCEHE
VAP BRAE A AT WD AU EL ( Number ) FIEAT W0 A HETS 1 250 ( Number2 ) IO ECk %
SEHETS VAT XS Al ¥ e W DR Bl 2 i, T D 25 526 7565 (2) L) FIFT/R . 255K, A
W R RO S Vr AT T S8 1 b BUR B BCR AT I, T R T ik A
AT T B

HZ BT IR AR TG AR R ORA T 1 22 B X PMORAL 351 ) E A T B . PR AT
SRR A T ERF B IR 55 /5 (CNRDS) (AR ST 52 i P2 (EPRD ) o Jb oKk 52 M
AT T A E 2 A B PR T IBOE ST 2, A SCRA T BIAL 3} RS A Ay 3ty B DR A 5
JERRIRAS R, [MIEZEIRUNER 7565 () 5TREE (S)FFT/R , 45 R R BAHES VT 48 T 1747
A7) 28 1 i, Xo 4 T IO T 4 A0 ) S T Ry TEAFLAS B 2, T R A it DR AR - 3 A0 R e T
A WIEIE , BRTTE A S AR 5 I M R B A T ROE L B — AT R TR Y
BoE o, AT Re SHE VT AT 09 B H IR EEAN & HETS VT T 09 SE AR B 2 i i kTS
AT b DT S350 T A ST ERC R 380 o 3 = A5 25 F-HETS V7 AT s P TR T
IR , (A5 B8 22 1 A =l S, RN b A 7= 2238 2 g A HE TS 1/ T4 N R (Rl 4 1
XFEEEHEG AT A AL . R 2021 4FIK, 42 R TE 304.24 74 [ V5 YR A HETS
VERTE B L, SEAR S R e Vs Y VR HE S VAT B 55 A I 2 I (RS 1P T A B AR 1))
AT BUAL T 22 3500 2

H = AR Chen 55(2018) (BRise— FIFRE R (2018) MRS , R A5 BOM AR 5
SRR DA DCIRIIL R B TRDAROGS B B G o 415 4 SO HE R A Ay b BUR RS AL
JIBE AR R IR S5 RN 756 (6) SIS (7) S FTR , Joie R TP R nl At (4 %o 40 f i 2
f L, A ZE SRR, HE5 VAT O T Oy R PR I AEREE

ORXFIEETHFTALEFRNNABHGT OB E, ETTREOBIERA, T X RTEH T B
JEEBN LR AR R AENEE, R A R A 84T NS s o B BHATER, — M, L g
THEMNA T OB ERL HTBFN THATE LR A0 LR RNALR N REREAR S,

Q% HFETHEFHEMK https://www.chinanews.com.cn/cj/2022/04-11/9726077 .shtml ,
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*7 HO7TBUREEF BB SR

TE (1) (2) (3) (4) (5) (6) (7)
7 B AT 71| In(Numberl) | In(Number2) |In( 4t 57 4 %0) | 40 5 30 & |In(FRR I A7) | TR 37 471t
Jid 0.0117" 0.1606™ 0.0556™ 0.0052  33.9610"| 0.0314™ 0.0065"
(0.0024) (0.0606) (0.0255) (0.0095) |(16.8239)| (0.0081) (0.0022)
EH T E Z Z s = pea Z =
AN =
ELER 2 2 z z 2 2
gl
FUER 2 2 2 2 2 z 2
gl
AL 2 2 2 2 2 2 2
B RE
R’ 0.7566 0.8924 0.9582 0.9864 0.6061 0.5750 0.6248
HEAE 10277 1037 1037 6876 15491 13424 13424

(D) SN REENH

S EHES VR IEE RS B 6 2 3R E PR e A S LI 3 B AR A
HIRM AT B REGFE ST hk 4 X E DU sh g — 0, ) T 2 HE
SVFRHIELE R —F- & 3 2k IR B AT Bt RS Vel il ae i e — 22 o5 8
BRI BB 0 B B AT RE W B, A5 Al i 2R RE S SHRS VR HE |
St AN B AR BN AT R . ST, AR SO LR AN 7 TR TRIE «

H— HEMRER. B Z1)2% 5 K Google Bk F EE 1 2 5 | B8 R I REA HEHE IR
FEIR AT R FI S TEFLFE (Kahn & Kotchen, 20115 Zheng et al., 2012; K88 5545, 2013 ; 1 & 22
55,2022 o AS SO FEIGE) FH PO il 2 97 0T Y G SRR 2R 14 AR B, A el el
AT B A ARIREE ST AR AR, DUE R 123 A KL IR DG B . 855 (1) FI i 4s
R HETS VAT A S0 0 2 T T S A ARARHETS VF AT UE Al A PR G E BE

FL GBI ST BE R G Bk B 52, HAARHEL , SR TS il i A 7 2o B R 43T 1) 43
AT 0 AT A SO At 43 B D G 8, R D il 4 D) 4% AR A R P S SO Al it A G
855 (2) FI NS (3) 5 1 Il 285 53 B, HETS VT (44 T S Tt 1 H 48 HE V5 1 nTIE A
MV PR BT T DG B R G B

*8 H AR R ENH AT 5 R
TE (1) (2) (3)
HEH R AT R PR E
did 14.9875™ 0.2229" 0.6800"
(1.5744) (0.1119) (0.3048)
BHEE e e P
A B B R P P P
A [ E A e e e
IR T P P =
R? 0.8707 0.7979 0.7717
HAE 15494 10107 10112
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(=) BFHE AL

HES VAT AT LASEOR 07 BOR WA S8ORE 0 9 28 AR B ARIBURAE , 5 | i 4 8 58
A Al 1 G TE , i RERHES Ak A TR T HOAR AT . 2021 4F5 A, R GETH R A (B
FLTRIAZOTGE T3 (2021) ) BB 2557V 3 73 87 b il 3l ey it ik
F5 ol B BRI B S Kl B ARCRIET X 5 AR, S FR R 425 R
B SR 1aE— TR SE AR HE | D ARRIER o O TS iEX —HL , A SCAEC T2 5L A
i i AR R 5

HARH , A 45 B 55 (2023 ) B9 802: , F1H IncoPat % R K | (BT 28 5% S HAZ Ll
Giit o326 (2021) YRICHE bR 7028 5 1 R AT 8 S IR R 3 (2018) ), AR [ PR ]
1 323265 (IPC) 5 (BT 3% SHAZ O M Ge 11932 (2021) ) #EA T UL E , AT R3]
il i lk ARG PSR R 22 T R W R B B JE LA 8 A BT R oR BT K
I EE R BR o 25 IEFITR M Al B B e 5 R BT I %, IR R (L, AR
TE 20 58 MR ZAEREAE DU , 6] OLS A3 J5 IAAR AT RE S B m A 45 2R th Bl f i . [t
ASCR AR I RAL SR A A (PPML) #EA Al . [BIUASS SR AN 9 56 (1) - (3) B PR, 45
R ARG VAT B e gk T A R BT 5 LA B R, O R L A G s
SES AT A BT 5 LR AR AE B D2 A0

IR AR RIS —E R B2 RVBC P 22 T L R i
it AR RUERORE ROV, A SCE 8 T HE S VR AL A A 2 BRI (8]
SRR 9L ()BT , HETS VEn] i i 52t S A5 Al A 22 SRS AN T 2.05% , DT ] 4%
BUE T ASSCARIBIT TR 3

*9 A b B AR AL BRI 4 R
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The Unexpected Benefits of Environmental Policy
Integration: Pollutant Emission Permit System and

Manufacturing Digital Transformation

Zhang Guojian*, Jiang Shoujian’, Yu Zhong", Hu Yumei*
(a: Joint Research Institute, Nanjing Audit University;
b: School of Finance, Shandong Technology and Business University ;
¢: School of Economics, Anhui University;

d: School of Finance, Nanjing Audit University)

Abstract: As the core institution of the regulatory system for fixed pollution sources, the Pollutant Emission Permit
System (PEPS) imposes stricter environmental constraints and information disclosure requirements, which forces en—
terprises to pursue digital transformation under compliance pressure and thereby generates unintended benefits aris—
ing from integrated environmental policies. Based on the national big data of pollutant emission permits and panel da—
ta of listed manufacturing enterprises from 2016 to 2022, this paper adopts the staggered difference—in—differences
method to empirically explore the impact of the PEPS on corporate digital transformation and its underlying mecha—
nisms. The empirical results indicate that the PEPS can significantly promote the digital transformation of manufac—
turing enterprises, and the baseline regression results remain valid after passing a series of identification assumption
tests and robustness tests. Mechanism tests demonstrate that the PEPS promotes corporate digital transformation
through three major channels: the regulatory forcing effect by stimulating the efficiency of grassroots environmental
supervision, the public supervision effect by raising public attention to environmental governance, and the technology
induction effect by driving enterprises’ digital technological innovation. Further heterogeneous analysis shows that
the policy fails to facilitate enterprise digital transformation in the blockchain dimension. Its governance effect is
mainly reflected in non—state—owned enterprises and non—heavily polluting enterprises, and is more pronounced in
regions with a higher level of digital economy development. The research findings not only improve the institutional
design of the PEPS and support the establishment of a collaborative environmental governance mechanism, but also
provide empirical evidence and decision—making references for boosting the digital transformation of manufacturing
enterprises.

Keywords: Pollutant Emission Permit System (PEPS); Digital Transformation; The Staggered Difference—in—Differ—
ences Method
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