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F6 BEAEMPLER

- FEAE 0] 5 PSM Ji 2 [0l 5
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SCresill SCresil 2 SCresill SCresil2
did 0.0422"" 0.0340"" 0.0386 " 0.0280"
(2.9457) (2.3615) (2.4748) (1.8107)
size 0.0023 0.0131" —0. 0057 0.0089
(0.4518) (2.0936) (—0.8565) (1.3471)
age —0.0426"" —0.0175 —0.0324" —0.0280
(—3.3494) (—1.2105) (—1.7838) (—1.4358)
receivable —0.0274 0.0478 —0.0248 0. 0060
(—0.5215) (0.7351) (—0.3429) (0.0691)
lev 0.0153 —0.0011 0. 0447 —0.0090
(0. 6434) (—0.0411D) (1.2170) (—0.2337)
TAT 0.0238" 0. 0060 0.0290 ™ 0.0113
(1.9504) (0.4959) (2.0089) (0.7519)
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SCresill SCresil2 SCresill SCresil2
rd 1.1839 ™ 1.2093 0.9823" 0.9782 *
(3.7035) (3.4166) (2.0915) (1.8953)
dual 0.0023 0. 0049 —0.0036 —0.0076
(0. 1794) (0. 3601) (—0.2065) (—0.4589)
msize —0.0306" —0. 0260 —0. 0329 —0.0371
(—1.711D) (—1.3369) (—1.2863) (—1.4155)
_cons 0.6267 """ 0.4758 """ 0.7776 """ 0.6361 """
(5.4328) (3.5261) (4. 9889) (4.1726)
Ay [ 5 RIONE = = b= =
A7 Ml i 5 ROL 2 = 2 =
RURIIRTER 4284 4284 1602 1602
PG R* 0.0723 0.0917 0.0663 0.1064
WS HETF N . p<<0.1,” p<<0.05, " p<C0.01,
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2. W PSM JC RS )7 %

Sy B R T DR HC 0T 5 R 0 5 SR 25 R B SR 1 ¢ 1 DCECTE RN 1 2 A A, LA 0. 05 iR
R I PSM iz 4BVCBE L S DC L, NZR 7 W LLE H, T2 e 1 ¢ 2 L 0. 05 2R RGE A 28
VE T o itk HllE A 28 Sy BUHE X A 1 55 ) 1 48 s 1) 52 ) 3R BCRBAE 10 26 19 KR W3 O 1E , HAX ICRC JS W 3
PR R, 55 M 25 R — 3K

K7 EHPSMERAZEMHERELL

1+20Lho0.05 KRICE [N
SCresill SCresil2 SCresil1 SCresil2
did 0.0387 " 0.0254" 0.0424 " 0.0338""
(2.6017) (1.7318) (2.9590) (2.3423)
size —0.0024 0.0116" 0.0019 0.0135"
(—0.4002) (1. 8777) (0. 3724) (2.1079)
age —0.0398" —0.0270 —0.0430"" —0.0165
(—2.4256) (—1.5403) (—3.315D) (—1.1327)
receivable —0.0188 0. 0310 —0.0342 0. 0467
(—0.3056) (0. 4280) (—0.6414) (0.7042)
lev 0.0351 0. 0004 0.0179 —0.0072
(1.0567) (0.0105) (0.6603) (—0.2369)
TAT 0.0335" 0.0120 0.0248" 0.0063
(2.5650) (0. 8887) (1.9446) (0. 5005)
rd 0. 9080 " 0.8498™ 1.1925 " 1.2072™"
(2.6852) (2.1094) (3.7270) (3.4063)
dual —0.0030 —0. 0056 0.0024 0. 0059
(—0.1869) (—0.3595) (0. 1862) (0. 4305)
msize —0.0284 —0.0354 —0.0310" —0.0257
(—1.2862) (—1.6265) (—1.7308) (—1.3322)
_cons 0.7122°" 0.5662 """ 0.6355 " 0.4662 """
(5.1545) (4.0590) (5.4247) (3. 4004)
A A5y T 5 RRNE 2= = = 2
A7 Ml 11 5 5007 2 iz 2 iz
FURIIRIER 2329 2329 4267 4267
%% J5 B9 R® 0.0663 0.1004 0.0718 0.0913

RSB N L p<<0.1," p<<0.05, ™" p<<0.01,

3. BRI R 2 U SCREAT R A

A7 AR B 3 [ 5 20 B SRR AT M AR S T AU A Tl FCAIRAE 5 A 9 T A KU L M 1 5 o A Y
Al 7 55t I R B AN ) H I S ) XU o DR ok B A s ) (I D B D R K o Dl B X 4 [ 8 8 B S A
A3 TR A A R S P X P 5 8 1 5 0 A 4 SR L A A 0 BB R R B SRR AT L R AR T K
M, Hit4r PSMI ¢+ 1 Sl SBVCAC S 719, AAFR 8 T A5 i, R Z8 DL L Ji5 JE4E 1 )9 55 PSM 4k B 3114
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#8 FBRERZEFIMHTUEHNRBER
PSM J5 [l 15
SCresil 1 SCresil2 SCresil SCresil2
did 0.0475™ 0.03377" 0.0462 " 0.0316"
(3.2260) (2.2122) (2.9183) (2.0001)
size 0. 0020 0.0120 * —0.0120 * 0.0039
(0. 3654) (1.8176) (—1.7483) 0.5727)
age —0.0447 —0.0232 —0.0525 """ —0.0298
(—3.3811) (—1.5186) (—2.8142) (—1.3978)
receivable —0.0234 0.0373 —0.0836 —0.0237
(—0.4295) (0. 5435) (—1.1449) (—0.2748)
lew 0.0141 0.0013 0.0616 * 0. 0005
(0. 5835) (0.0483) (1.7110) (0.0127)
TAT 0.0254" 0. 0020 0.0589 " 0.0165
(1.8271) (0.1530) (3.3863) (0. 8246)
rd 1.0809 1.0996 0.9116 0.8887"
(3.3021) (3.0115) (2.1835) (1.6501)
dual 0.0031 0.0017 —0.0225 —0.0185
(0. 2328) (0.1206) (—1.3115) (—1.0387)
msize —0.0330" —0.0235 —0.0015 —0.0103
(—1.7834) (—1.1467) (—0.0570) (—0.3714)
_cons 0.6455™" 0.5191 " 0.8817" 0.6969
(5.3678) (3.6495) (5.7245) (4.4305)
AE Ay 18 7 R 2 2 2 2
A7 Ml 81 5 5407 2 2 & 2
PURIIK(EN 3955 3955 1467 1467
PG R 0.0767 0.0828 0.0965 0.1190
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®9 MHEBMELIEER

@)) (2) (3)
RD TRANS ESG
did 0.196" 0.039 """ 0.077 "
(0.109) (0.013) (0.038)
size 0.993 " 0.095 " 0.172™
(0. 047> (0.004) (0.014)
age —0.474""" —0.020 * —0.145""
(0.135) (0.011) (0.035)
receivable 1.920 0.125™ —0.048
(0.514) (0. 055) (0.178)
lev —0.789"" —0.227"" —0.626"""
(0.219) (0.023) (0. 085)
TAT 0.815"" 0.039"" 0.107 """
(0.104) (0. 009) (0.033)
rd 27,144 1.157™ 0.915
(3.754) (0. 284) (0. 801)
dual 0. 082 —0.003 —0.064"
(0.087) (0.011) (0.036)
msize —0. 148 —0.030 —0.102"
(0.156) (0.018) (0.052)
_cons —3.988 """ —1.640"™" 4,198
(1.014) (0.104) (0. 330)
AR (73 [ 22 B0 = = =
A7 Ml 5 AL 2 2 2
PURIIETER 4284 4284 4284
R* 0. 607 0.433 0. 206
PG R 0. 604 0. 430 0.201

WS AECF e B, p<<0.1,” p<<0.05, " p<C0.01,

2. B

e HE A 22 oy W5 3 ok ) i A AL LA ST I B M B RE & M B N R K &S
Yy it BB L E RS BN AR . S B SCER . B TR R AR (DD) CBR S8 TR AR TR T
WA EHE B8 % P48 8L (DSCORE) . 73 A I B 25 N B (CANALYST) | 43 A1 Il 282 4% 3503000 o 4 1% CAC-
CURACY) /A ) 4T 2 75 B [ By 04 R 23 1130 55 B VR S AR 4 0 1 H I (BIG4) 3% 4 4E R 25 1 4
ERERE LA B 1B A E (TRANS) P N FR 9 811 (2) AT LG Hi L B 58 5 % (5 B0 3% BA R [ 19 2R 80
0. 039,76 1% MY /K T W3 ik . ARE T H A RON . Bk 22 B BE T b 25 b 3 it 45 7 v RE AR A b i) 15 35
WY 2 R 2 i AL I % 7T 3 A0 15 5L AN Rk T R 1 DRI o 5 v 48 107 % K e XU, 9 RE 7 o DA 42 15 £l A1 17
BRI KOF AR H3 T .

3. G IR BN

T 58 7y SR 3 3k P 45 B N 38 1 15 3 v B AR A e A6 b AL 7 i 5 44 3 3 93 T 2 7 B R R AR R R
G FH LA B AL 7 75 e A2 30 o A% S5 4% 1 R 8 A1 4 2% ik I iR B o DAL T 8 5 il A3 17 4 S 5% XU 1 10
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9 1 F1C3) Al DL s B HE O ZE 55 % ESG (5% 0 R ECH 0. 077,78 5% /K F % N IE, X R
T 58 5 Rl A% 38 o) 2% €536 BR AL, $2 T 15 REAE Al Ak 7 4 1) M L Wik Ha T .

() 5 Bt o1 #r

TR 0 AR F8A% 5 o e HE O SE 5 %l w8 RE AR A ol AE 1 5% 490 14 19 5% e A O AN T) . A Aol )23 1T
Ky B Al 2B i FE R 7 R S5 R 5 2 SRR B ) AN [ 2E — 2B BT e HE RO 3E B X R BE E £l A3 i
BERE A

L. Al A i A 4

A Ml Ah F AN [R) A= A SR B B 58 5 ok LA R A 0 1R AR THE AR E — e 2 S . RIEBL A WAl
BRI Al A A IR 4 o SR L B S R . SR 10 BT R OR 45 IR L b T K 3 Y
REFE Al PR AR 22 5K 5 4 AR 2 AR L B AR TR 3 5 £ i HC 7 RASE ™ e v 4 56 SR R ATl SR ek« = 3 9]
e AL 1 25 A LA R SR BT RS R g 5 AR P, DT I R B0 5 T BT 1 15 B R Al A2 1 T A L
B 1 2 Y AR 5 A U L A T IR I Ak 32 IR T R UR R = S R A 2, DR, 2 Al A T R A R
o 1R U B 58 B IR Xt LA B ) S M T R B L £ TR L Wk 58 B R k8 R B )4 1Y GE
T i 3 555 10 4 b R B A U v REARE Al

£l EFeWEGAHNSREN T

A S ] iR
SCresill SCresil2 SCresil 1 SCresil2 SCresill SCresil2
did 0.043 """ 0.035™" 0. 034 0.043 0. 029 0.008
(0.015) (0. 015) (0. 034) (0. 040) (0.025) €0.027)
size 0.001 0.010" 0.012 0.025" —0.001 0.026"
(0.006) (0.006) (0.010) (0.014) (0.010) (0.014)
age —0.039"" —0.019 —0.022 —0. 007 —0.058" —0.038
(0.015) (0.015) 0.027) (0.033) €0.027) (0.029)
receivable —0.016 0.058 —0.092 —0.128 0.024 0.053
(0.065) 0. 074) 0. 114) (0.151) (0.092) (0.128)
lev 0.031 0.014 —0.012 —0. 000 —0.018 —0.056
(0.031) (0.033) (0. 035) (0.050) (0.043) (0. 047)
TAT 0.017 0. 009 0.014 —0.005 0.043 " 0. 041
(0.014) (0.011) (0.026) (0.026) (0.020) (0.029)
rd 1.185 ™ 1.259™ 1.185™ 0.983 0.821 0. 854
(0. 355) (0.357) (0.539) 0. 622) (0.676) (0. 853)
dual 0.003 0. 004 —0.006 0.002 0.010 0. 040
(0.014) (0.015) (0.024) (0.033) (0.024) (0.025)
msize —0.024 —0.006 —0.081" —0.129™ —0.069 " —0.098"
(0.020) (0.021) (0. 046) (0.053) (0.037) (0.041)
_cons 0.627"" 0.489"" 0.494" 0.468 0.843"" 0. 441
(0.129) (0. 130) 0.227) 0.314) (0. 230> (0.313)
A {53 T 5 RRNE = = 2 2 s &
A7 Ml 11 5 57 = 2 = b= 2 =
FURTIEIER 3239 3239 372 372 537 537
R* 0.078 0. 107 0.133 0.129 0.162 0.197
JH % 5 B R 0. 070 0.099 0. 065 0. 060 0.115 0.152

EAHESHE T o H, " p<<0.1." p<<0.05, " p=<<0.01,
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2. AU R

ke HE AL S 5 2o i BEAE A ol A48 107 B 40 1 1) 4 THS8CR DR D P RO B L B A S v . SR 11 R
I A7 Al 7 B A T A 0 B ) 1k /K P B 4 T BE R L X AR A T SRR UM A5 T B 3R IO PR 3 1
Se B BEAR B B AR I S BB A 2 5 1T AR [ A Al DU AT P TRT I SR Y il 9 24 o AR A R T L B
P A il 1 5k = A S B A 1K Bl g AT B HE O SE 5 BORRICR AN . £ BT I L BRHEAN S S B
ST AT e EAE A L A L 5 P K S Y T A

F11 ETFFERERBSHESR

H A Al JEEA Al
SCresil1 SCresil2 SCresill SCresil2
did 0.043"" 0.071" 0. 030 0. 032
(0.020) (0. 040) (0.019) (0.021)
size 0. 006 0. 009 —0.009 —0.009
(0.006) (0.014) (0.010) (0.011)
age —0.026 —0.001 —0.038"" —0.042""
(0. 025) (0.059) (0.019) (0.021)
receivable —0.011 0.369 " —0. 100 0. 004
(0. 081> 0.177) (0.075) (0.082)
lev 0. 005 —0. 004 0.015 0.016
(0. 029) (0. 065) (0. 038) (0.041)
TAT 0.012 —0.005 0.038"" 0.037 "
(0.016) (0.032) (0.016) (0.017)
rd 1.067" 2.475" 0.805" 0.926 "
(0. 630) (1.338) (0.393) (0. 420)
dual —0.024 —0. 040 0. 004 0.004
(0.021) (0.050) (0. 015) (0.016)
msize —0.016 —0. 004 —0.025 —0.028
(0.023) (0. 048) (0.028) (0.030)
_cons 0.449"" 1.020"" 0.888""" 0.965""
(0.159) (0. 345) 0.214) (0.236)
A A5y T 5 RRUNE 2= 2 = 2
A7 ol T 5 0L 2 2 2 &
PURIIETER 2408 2408 1876 1876
R* 0. 060 0. 052 0. 090 0.093
IR S5 Y R2 0. 049 0.041 0.076 0. 080

WG5S NEEF e 8, " p<<0.1,” p<<0.05, ™ p<<0.01,

3. Rl BE 29

AW FEHE I SA T8 HU 2 % E JE ek Al ge 29 50, L v 2880 Sl A MR B 488 78 ik 32 5 B0 T v REFE A
b B R B 9 25 A AL . B R SA RS BCH SR IS X S SA 8 BUBUE B 2R Al BT
TET I P9 O 29 SRR vR7 . AR 12 TS, i 9 240 RO s 1) ol B Gl S M A2 25 TR . — 7 I, Bk AS B
TF I B 4 il U 3 2 A L i 9 IR 5% AR T I 0 £k PR 8 9 15T A T U A 5 5 00— T D BOSR K Bl Y R
TR 1] A58 17 580 3 1 20 B i by PR 3R] R AR 17 45 4% DA B T 9 R R R ok T R e ks s U e D 5
FHEKOE . ik e A Rl 9E 29 SRR Ak 1 B0 X (At R B 9 M 1 I e AR SR AR

14



T EEERFFHRGESHF RO 2026 %1 A

F12 ETRHAHARHERESH

Al gt 2 FAK il e 249 9 5
SCresil 1 SCresil2 SCresil 1 SCresil2
did 0.020 0.027 0.067 " 0.044"
(0.019) (0. 020) (0.019) (0.018)
size 0.001 0. 005 —0.001 0.022""
(0.007) (0. 007) (0.007) (0.010)
age —0.019 —0.001 —0.081"" —0.051"
(0.015) (0.018) (0.022) (0.023)
receivable —0.070 —0.014 —0.011 0.094
(0.068) (0. 085) (0.078) (0.101)
lev 0.013 —0.021 0. 002 0. 007
(0.028) (0. 035) (0.034) (0. 036)
TAT 0.024 0.014 0.022 —0.002
(0.015) (0.018) (0.017) (0.014)
rd 2,157 19477 0.286 0.477
(0.513) (0.503) (0. 430) (0. 488)
dual 0. 006 0. 001 —0.008 0. 009
(0.016) (0.019) (0.018) (0.018)
msize —0.023 —0.030 —0.029 —0.018
(0.023) (0. 028) (0.025) (0. 024)
_cons 0.595"" 0.643"" 0.809 """ 0.347
(0.146) (0.167) (0.172) (0. 215)
Ay [ 2 RN 2 b 2 =
ATl 17 7 R 2 b 2 b=
pURIUKIER 2172 2172 2112 2112
R? 0.073 0. 085 0.129 0. 141
I % )5 (1 R” 0.061 0.073 0.118 0.130

WS HETF N . p<<0.1,” p<C0.05, " p<C0.01,
NEIEE5EIN

BT DU HE B SE 5y UK R [ SR SE B 20122023 4F A [ 5 REAEAT Ml b 1T 28 ) BUHE 1 22 i a5
DID SEUEZ AT ABETER LT R0 2598 - BRHE TSN 5SS 5y B3 A 25 4 T o B FE A ol 1oy {36 107 6 9 28 . 3% 4
WL FEE 1) PSM VE B LA K — 28 910 A A P A6 96— BROUE 52 5 MUK 3 B8 2 A B8 800 L o 35 45 Bk
V7 158 A S €00 33 BRSO — 2% B A A PR T 5 S SR S0 A i — 20 0 7 AR T B S0 ) i M 0T SR S ) [ 4
& A Al A A ol A3 D A 9 P 52 SBCSR B A S A RO R R A i ol 36 ) A X B
TS o fURK

T BARBETEASE 4R DU BORE I,

B — UM 5 AL B 52 5 BUR BORGHES | 5 5 20 M0 . 0 7 068 Bl 3 g 17 568 20 1) [T Aol o Bz ik — 20
S AL AR JE 5 GUVE HT L 4 RO B AR 1 WS PR S 1 b I A L B85 R &% L SR RS 11 B A B R R B
55 B B A 0 B Al DA o A A3 I A 2R 1 o (0 5 RE D i A Sk s s AR e BB R 4 L Al gl
R AR A Al 3 B T 0T B AR 4 b T R S A v REFE Al L T O AR B R 2
FHRAF-HI0BR | 2o €015 48 e WA e 0l 25 A1 6 P 9800 Dl 45 1t » B8 RO 398 4 005 7 B Ak D (3 B B A sk s B0 0 o [ L
X A TR A oMb AL T 10 S0 4 Al AR OGBS 1] 75 8 A 5 e PR R PR AR L A 5 e B XU, 51
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5 BURFIE 5| A Ml AR = S AT HE R S 2 T S L R A1 38 SR T Ty e A A oA T 36 2 6
IR B 1o SCRF B Al IR IR i T 25 0807 A B A B R S8 B K B AL MRHE AR A SR Bl e Ak
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BN BT IEA ML 4 3 5 RO N Ry S R AR ISR R I SE R o TR L sl A PR 4R TH ESG R BL
Tl AR [ 5 W S e i A i R S AR T R A (8 I R I S A A2 ST R BE B S R A A
il R T 389 55 1 0 O 5 T 37 8 sl B R AR B

5% = ORI A 3 < Tl AL AR DR BT 55 A Y B L E AR DR TR ol L, D
AT LA #0 JR i C 505 410 Lk o MR M 0 B A (8 52 00 Al 55 PR AORE A ol DR B e Ak O A UM
BE AT BT R BRI L R L AT LG T A (T ) OR AR e el HEWAC i AR DA il A B
g RO Aol $R A A5 SR Ll < T B Aok F 30 2 5 S B 0 R T s B R 1 I g
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Impact of the Emission Trading Scheme (ETS) on the Supply Chain
Resilience of High-Energy-Consumption Enterprises: Evidence

from Quasi-Natural Experiments

Li Xunlai Li Xinying
(School of Economics and Management, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: Driven by China’s "Dual-Carbon" goals, the Emission Trading Scheme (ETS), as a
market-based environmental regulatory tool, calls for further exploration regarding its impact mecha-
nisms on the supply chain resilience of high-energy-consumption enterprises. Using data from 2012-
2023 for listed firms in eight high-energy-consumption industries in China, this study employs a
multi-period PSM-DID model to empirically examine the effects of the ETS on supply chain resilience
and its underlying transmission pathways. The findings reveal that: (1) the ETS significantly en-
hances supply chain resilience in high-energy-consumption enterprises, which is further supported by
robustness checks including parallel trend tests. placebo tests, and alternative matching approaches;
(2) the policy strengthens resilience through three mechanisms-innovation effects, information
effects, and green governance effects-thereby confirming the dynamic transmission logic of " policy
pressure-corporate response-system restructuring”; and (3) the policy exhibits heterogeneous effects,
with stronger impacts on growth-stage enterprises, state-owned enterprises (SOEs), and firms facing
high financing constraints, while its effects are relatively limited for mature-stage and declining enter-
prises, as well as for non-SOEs and firms with low financing constraints.

Key words: Emission Trading Scheme (ETS); supply chain resilience; multi-period PSM-DID;

high-energy-consumption enterprises
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