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Abstract

With the increasing uncertainty of the global trade environment and frequent external shocks, sup-
ply chain resilience has become a key capability to ensure the stable operation and sustainable
development of enterprises. This article is based on panel data of Chinese listed companies from
2010 to 2023, using the establishment of cross-border e-commerce comprehensive pilot zones as
a quasi natural experiment. The Difference-in-Differences (DID) is used to empirically test the
impact of cross-border e-commerce comprehensive pilot zones on the resilience of enterprise
supply chains, and further explore the three mechanisms of alleviating financing constraints,
technological innovation, and digital transformation. The research results indicate that, firstly,
the establishment of cross-border e-commerce comprehensive pilot zones significantly enhances
the supply chain resilience of enterprises, and the results still hold true after controlling for mul-
tiple variables and conducting multiple robustness tests. Secondly, mechanism analysis shows
that the cross-border e-commerce comprehensive pilot zones have effectively enhanced the ability
of enterprises to respond to and recover from supply chain shocks by alleviating financing con-
straints, promoting technological innovation, and accelerating digital transformation. Thirdly, het-
erogeneity testing found that the impact of policies on small and medium-sized enterprises and
non-state-owned enterprises is more significant, reflecting that policies have stronger marginal
effects in resource scarce enterprises. This study not only expands the theoretical perspective of
policy effectiveness evaluation in cross-border e-commerce comprehensive pilot zones, but also
provides useful empirical support and policy insights for promoting the improvement of enter-
prise supply chain management capabilities.
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FERIREVEG 5 R IR A E EIREIE 5N, AN P BC HFSHEE 5 miER
JRIICEERE ). IR, PR 5 BEEEAUR « B2 1 I 5228 K DL S R B0IA i RASWT T2, A4l T
e A6 S5 T DAL ISR 717 37 T SR B B30 s 25 22 B PR . A feT 385 55 i MV AR A8 b e T R RO s B 5
SREST, RN 24 BT 2 AR AN R BT B 5 U

NHESh B E AN ST R S RS R, B BT 2015 FERE LTS R TR S AR, B
R QIR . BRRAE S SRS, A ERHIT . k. RIS 5. X —BUE MY
AT BRI, BRI IE R AR R BRI A T 3CRe. MOk Z B AT 4R ¢
HREG X BOR AT AL G8 BIFT= B BRSP4 77 T 520 .

B3 2 M T A PR P A 1 5 e 7 2 AR 6 X AR B S X IR B R R IS, DA Lk 45 i
(SRSB4 S, 2022) [1]. F R MEL (2R 4, 2023) [2]. MRk mhlb 4574 (B AN E #etg, 2023)
[3]. 2l QLIS J(ZE & BT, 2023) [41F1AE P2 IR 45 WAL B KT Pk AR Ak T+ 2% (11 &
RAE, 2023) [SI¥IHARMALHAER s 53— i 7o U SR AR TR Z T, BRI DX Al 25 1 X 22 5 (i
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BRAESE, 2025) [6]. ZREaFARBIH (K Sm Mg, 2024) [7]. B BRI (T =%, 2024) 8114k
ESG FRIL(FRDRA £ 52, 2025) [91HESTER

CA KRBT AE A 8 FREE T (RO e 0E,  BERCEEBIPELE Al Rt b de . OR¥FFRE
BEMEIR R, TERMH 2R F ARG AL 2010~2023 1 E T A 7 AR R,
it B 5 PP 25 5 TR X AR it AR S, MR 22 0 B, AHE S BE TP IR AR M R G VA
FLHROR, FHIRNIZIRE MR T LR AR A Z I 8 = % E i1, kB P RBTa
FFUARE S S 2 BT, R AR A 5 SIIE SR AT B R LAl

2. BROth SRR

BENFEI VS T MV AE T IR 52 5 PR . et b Wi T3 5% SR BN G AR b i, B A% Dt i R AL
BESE M. RIS YRR AL R R M BE DGR 1114% 2023) [10]. BEE H R 25 A6 X /E O E R HEh 4 51
Bl AR RRIBORR A, B H EONE . HORMAEA RS, R T I, =R B R
Gy XN AR RS 23 BT AL AE A BB A B R ) RIEPERTBUARR RE ). BRI S, 56 X E
W FRIECTAE  FRACEE A . IR iR &, WAV 2 22 oA LR R 2%, s of B —TiT 3 PR
i, MG SREE N BRI, 45 BATR, $R R

R e 55 RS 25 A B0 X 15 37 AT DA 5 A b A S R B0

AT FRFHEH A L 2 T B A i B 20 R B 2[R 3K (Myers and Majluf, 1984) [11]. P55 HIRG 25
BRI X ) N I ISR S AR AN R T B S A AL T I P 20 e 6 DX P B il T SR A2 B T B
Ry H S ORB AN S5 SR 0 BB SR, EHEPRARRR BT BiAS . IbAh, BS8E5R 5 vl LAY e A b R 9F R H,
MAERG 2 AR R TR X, SRR BT 2SR (IR EN S, 2024) [12]. #5355 H 71 45 30 AT AR = kA5 2
Peife i, T RSP GRS BT S N FE G R, #ar M (E R R,
AR BRARAS EARXFR (X545, 2012) [13] 56 X HESh 5 355 i 7 & 5 Sy LA SR JL =, FIF S 5K
& FVER SR E B R ARAR S BANAR, 3Tt ah B vl /5. A 2R &M Mk gE s B N B
Z e T @I PR BRI, A8 TR 2 otk A s, WS- gE s w0t . 25 ATk,
Pt

R 20 555 R R 2% A 0 X P DA R AR i b i 7% 240 SR 1y 39 e A b (A S BE 1

PR R 25 A I X R RE R 6. BFRS AT, VR IEECR G S B
[ B 11737 5 4808 A K= SR BN, HEsh T 208 56 X 54 7 5t 4057 2 4 AR v H (s S 45 A
TEF, 2023) [14], AT “REEH AR ROV A ETSE, 2024) [12], 56X A A AT v 5 LR S
G SHEIMIERI R IR A E, SR ILFEAQNER IR (NPD), DUBAHE 58 BA0HE . 898 B AF
7= i (Pee, 2016) [15], it B, AR RAE .

BIHTBE S ISR TH 3 B ML R AR, it g BRI S SRECSN AL, ek &0 o o 43 o
BT S TR AR o R Y B 5 LR T 5 0 SR B RE VR TR A T3 TR, 98 R AR R BT B KU s KA
A ARSI ZHORAEF, Padim N E RT3, 28 EATR, $RHEK:

B 3 B35 L R 45 A BRI X T AR 2 Aol A AR ) i a3 o 448 5 i A1 S B 90 1

5 553 L R I Bt [X 45 B4R AT B (0 R 24, 2023) [5], EIEUE S SMERIRAE, ik L3
FACHERE, TG TR AL N EE M . IR ORISR R B R A LIRS 6, B B E AT
Mo BUMAT TR KBS XPEESEHOR N S AR, sl T B r A BRI, A Ae i
v Brr i, I X A E L SRS Wit S FEEEh A B A e R, WG X PR R R S R
T EEAE i, PR FE R A, RSB b B A i T ER L5 AT ) 1 S (U5 55 55 2024) [8].
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AL R AT LIS I B IR E R N R . R B BE R P S R BRI . H A A
B, ShAWEEA I 8 Al FIETNSN & 00, R I TAE R S B W B e . T e
U BT 5RO B AL A G B RS B 4%, R DX BB AR S (I N i A8 TR HER . RS AR, AT
W AR . 25 EPTIR, $RHMRK:

BB 4. P55 P T 2% R DX P AR i b 0 P 2 R 1 38 e L Bt S B B4

3. Wit
3.1 HARIEFESHEEERR

SRS R TR AR . AR FE 2010~2023 EAE N R REAX ] . BN, MRG58
P ML SRR T ML R A A ML B s I BR T AE RS N R AR ST B*ST B0 PT HUFEA ML £ s MhFR
TR AR B . A E R EEE RIE T E 28 228045 2 (CSMAR) . b4k, X F B ESAR
B1E 1%F1 99%/KF F#E4T Winsorize 4b7E,

3.2 BEBRITETEEN
S EE LT 7 55 SR A G X B SL PR AL T — Nl DR AR N AR T RO v B AR SEIG L &, AR SCEE ST X 4y

A TR G 56 1% 5% FHL 1 7 95 A U 060 IX ISR 6 £ M A 7 A 3490 2 A 52 o
SCR;, = o, + ,DID, + pControl, +y, + 14, + &, Q)

PR (1) SCR, N AR AR i, 251k IE#345(2025) [16]H i B Al A N B 1 AP Fabn . AT
WEEST HEPLAE ST KR RE ST NS BEA JBUR F18E 5 A4 P2 A8 g 1) 3 b A b (3 S 4 B0 1 VP AN P b ik &R
TS 5 EL-TOPSIS B I SR A & A FEAL L S 45 54357

DID, NiZ O A &, Bl Treat,*Post, , Treat, & FEA Al 2 75 4b - E5 55 1 3 45 45 A B0 [X 11 62
AR, A ATESR 1T VIR X Treat, IVE A 1, BIRME N 05 Post, FRon Al T 7E 3 T 13 3756 X
(RIS TE] R ADL AR &, Xof b B 2E 3R T e A e X 4 4F e 2 SR AR B 9 1, &5 IR{E 2 0.

Table 1. Variable definitions and measurement methods
=1 TEENSHERE

RS A B 4 R IR YIRCS
Size A bR AR BT I B ARHL
ROA PSRRI TR R R
Lev ATRSK (e SRR ASY - ous
Growth FEM S IE K FENSURNIG K2
Firm Age N EERY Ln (2 " AL A + 1)
Board HE HESHFH R
Indep MorFES L MSrFERLCE HEFMB

T 2020 4F DS 3RS B TR 5 45 G A B X, ARERIIN R 5, 2% s %45 (2023) [14], #
2019 Je 2z BT AIAEAR Ve B35 LT 0 25 45 B RIS IX I T A S Ab R ZH, HIBR 2020 4F K H 2 GO
L7 45 2 A 0 X AR T S 4 AR B S 5 5 L 8 55 2 K X PRl T A S o 4L

Control, N—41¥E #1488, S5 7K 111%5(2023) [10]HIHFFL, Aoz 7 Al s (Size) . %=
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HHNE R (ROA). e iR (Lev) EE SIS K 2 (Growth). A& 4FE# (Firm Age). =2 &
(Board). M7 (5 Eh(Indep). y, A FIEE RN, p NI EE RN, g NEEPLIRZET. £AFEE
MR At EIERE 1.

33 FETEMREST

T2 WA T EEREMRIR TSGR, SN FERIE B ME N 0.094766. B KAE A 4.00255. FrifE
#£°4 0.693066, it B A F i\l AL BE I AR R ZE 5. DID ¥J{H N 0.555658, 17— DL L AOAEA
ANV AL T BT R S5 SR A R X, B g5 A AR X BN A

Table 2. Descriptive statistics of key variable
2. FETEMREARMST

LR FEAE BN brifEZE B/ME RKE
SCR 29,169 1.022795 0.693066 0.094766 4.00255
DID 29,169 0.555658 0.496901 0 1
Size 29,169 22.26655 1.291403 19.98552 26.32618
ROA 29,169 0.037452 0.064483 —0.22887 0.214373
Lev 29,169 0.42123 0.202405 0.055676 0.89128
Growth 29,169 0.151832 0.366844 —0.53934 2.13715
Firm Age 29,169 2.940978 0.329325 1.94591 3.555348
Board 29,169 2.118317 0.204647 1.098612 2.890372
Indep 29,169 37.76861 5.645667 14.29 80

4. EAERE DR
4.1, FHEEYT

3 T B I S 4 A RIS X A N R I R SE R, 2 3 A1), RINASEA &,
A ] 72 i ] 5 25RO, A% DR AR B DID il R %500y 0.0488, 1 1%7K~F F 22,
ER 3 A, BATE—BIIN T LR, ZOWEZE DID Bttt RECN 0.0462, 1H7E 1%KF 1
BFE. % 3 MEALERR AT 5T i 7 i SR8 X I, (LRI 2 E0R, B B AR
BRI . & 3 MEAZE R, BEEE A A0 X B Sr v DL s A BE R RETIME, SCHREACSCRT

TR 1.

Table 3. Baseline regression results

3. FERIVFLER

1) 2
VARIABLES SCR SCR
0.0488™" 0.0462""
DID
(0.0122) (0.0115)
Controls NO YES
Firm YES YES
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Year YES YES
Observations 29,113 29,113
Adj R-Squared 0.816 0.831
e S ANAEEHRERRER R " 7 T RIRTE 10%. 5%, 1%/K°F LR FERFE.

4.2. FITHEHBRLE
25(2021) [181MIBFFT, T FHAF DML BT T AR 0 AR AR 56

1 ke e A

5 McGavock (2020) [17]F0 5 B4 B
SEATHATR B MR A BT AR T B AL B B R T R S5 IR X 2 B 5 AL WAL, WOLIE 4 FEHIED R
AR B 508 BSR4 AR B S e

5 4
SCRit =Q + Zﬂpre_s DIDpre_s + ﬂcur DIDcur + Zﬂpost_s DIDpost_s + i + H + Sit (2)
s=2 s=1

+ DID,,, M1 DID, , 73 3Rz Al Bir A 3 BE 37185 5 B 1 7 55 £ 1l 6 X 2 AT

cur

A (2)H, DID,, |
B AR RNV 5 (RIAF oy W 40048 B 55 08 R0 B SRE R PO B P A e i, HLAth AR e SC S AT SCIRFF— 3. i
Bt 2 B LR R, 35 VR 025 (2023) [19]A SO FH LSS St Bl — 47 N 3L AL

AT I A RS 1 PR, B R TR 95 45 A iR X WL AT 2~5 AR AN B R B A Rl
Ko, AV BRI EERIEE AN P IC R 2 R, W AT SR B TR S 4R S I X R
1~4 SRR B AR B B A, HONT R R B AW I A S, 5 BB T T S5 X B0

Al AR B 1A R S A E S

0.15

-0.05
1

0.1

1
N
1
o8}
1
(\®)

Figure 1. Parallel trend test
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4.3. ZEFIRE

NSGERFEHE R A A5 R AT SEME, 27 La Ferrara 55(2012) [20]#1345(2023) [21], #&HRELMAERI T AR
& DID (At iL, FENLANFE 500 Ui “OyECR M ATE ", JFEBrEAT BT, i RS P A
ATIE 2 PR AT RO EGE A A, HEHERA T DID fhiH R %0 0.0462, AT REAG IR

FALE, HPEKEZD KT 0.1 BEUbiA bk R 545 Rl i Az A

Placebo Test .
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Figure 2. Placebo test
2. BEFIRL

4.4, HibFERERIE
441 BHREHEETE

p-value

S 5 k57555 (2025) [22] NIRSLRE J1« WKIZRET ) B E BT HERRICHC AE /1 LA K SE B ) 114k 4
BN EERE TS, B R PR AR, AR Q)T RIS, AR 4 517, DID

itk REAE 5%/K-F LR ZEOVIE. R WIS A a3 45 R B ARk

Table 4. Robustness check results (1)
4. REMRINERQ)

1) ) ®)
VARIABLES SCR_su SCR SCR
0.00231™ 0.0599™" 0.121™
DID
(0.00116) (0.0193) (0.0341)
Controls YES YES YES
Firm YES YES YES
Year YES YES YES
Observations 16,781 25,497 16,095
Adjusted R-Squared 0.719 0.785 0.646
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4.4.2. EHEARXIE]

© WTEEHE TSR X for, 2019 426 2 A 13T bR 15 0 1k Y V87 5 Je 22 50 R e A
TEREGAREEN, K5 Er 2019 4 12 A B AYES 5T 77 55 b0 KRR, IR EgTEAT[aH, [ 45
R 4 51(2). @ {XLREE 2015 -1 2016 4F i FL BB 55 L 1 S5 B0 X O RE A, R SR aEAT |, [l
HERIE 4 51(3). BIHZRE R, DID REWIE 1%KF LR NIE. Bk EER A4 R AT
f k-

Table 5. Robustness check results (2)
F< 5. TREEMAAINEER(Q)

@ @
1:1 fA AR VE RS 1:3 AT ABIL AT
VARIABLES SCR SCR
0.0920™" 0.0761™"
DID
(0.0276) (0.0183)
Controls YES YES
Firm YES YES
Year YES YES
Observations 5,623 11,431
Adjusted R-Squared 0.803 0.812

4.4.3.PSM-DID 3%

AT Ml PR REAE P RS FEAE SR )P B P R B IR, S A [l U AR %, BEAT 451 4343 DL RC (PSM),
it 1:1 B ARVLEC A 1:3 Sr ARVCRCAF B MR A SR B, A 4S5 R L& 5 #1(1)MF(2), HIHEER
RN, DR R [T 45 5 B G R ik
4.5. HLHISHr

MRAEAT SO TR 20 Bk 3. ik 4, BEEE R 45 A R0 X B or i i AR R R 200 (k4
MV FCAR G HT I A e T i A A BRI . A S 2 R B D 45 (2021) [18] 4145 il 55 (2025) [23]Hfi
2, WA R AR AR Y

SCR; = o, + o, DID, + a,DID,, x Mechanism, + gControl,, + y; + 4, + &, (3)

Horp,  Mechanism, ANLEIAS &, FoREELH. SLAE MBI ER, By U0 R, Hhas
B SRR
45.1. {EBIEST

S 55(2013) [24]FIVERETR 5(2023) [19]43 1R F SA FREURT WW Fi Hifler & sl (1) il 75 20 3
6 5(1)F1%1(2)F DID x WW FI DID x SA i v+ RECRE N, 1K1 B EE 5 1 7 55 25 A 15 X ad e
AT G AL L0 5, 3958 T AN BE R, SCREAR SO S 2.
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Table 6. Mechanism analysis: financing constraint alleviation effect

F 6. HHEISHT: RAELREMN

@ @)
VARIABLES SCR SCR
0.0271" 1.115™
DID
(0.0161) (0.198)
DID x WW -0.0187"
DID x SA —0.274™
(0.0507)
Controls YES YES
Firm YES YES
Year YES YES
Observations 25,435 29,113
Adj R-Squared 0.827 0.833

4.5.2. FARBIFHEL

S0 E TR BE 5 35(2023) [25] BAZA A 2448 57 1 135 ) I $ (Patent 1) R 7 38454 7 45 (Patent 2)
X EOEAT i, LRIBON R RIE R . SERT R L RIEOE 5B R R 2 R, 22 7 B ()RS
(2) ' DID x patent 1 1 DID x patent 2 [{Iffi 1+ REAE 1%/KF ERFEHIE, XU 5B 1 55 47 6 k00
DX R A b A AR, 358 T AN, SCREASCSCIE OB 3.

Table 7. Mechanism analysis: technological innovation effect

F T NHESHT: BORGIHESUN

@ )
VARIABLES SCR SCR
DID —0.00376 0.0104
(0.0138) (0.0138)
DID x patentl 0.0320™"
(0.00445)
DID x patent2 0.0251™"
(0.00487)
Controls YES YES
Firm YES YES
Year YES YES
Observations 29,113 29,113
Adj R-Squared 0.833 0.832

4.5.3. MFHEEHN

22 5455 (2021) [26]F184 = F245(2021) [27] 45 Ak @ # w1k T F5 %0 DCG_wu fil DCG_zhao. < 8
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F(1)A%1(2) DID x DCG_wu 1 DID x DCG_zhao flitt RECRE A IE, XU #S 5 HL7 1 55 47 1k 5 X
B R, R T ARSI, SRRSO SR 4.

Table 8. Mechanism analysis: digital transformation effect
7 8. HFIH: BMFUHERYN

@) 0]
VARIABLES SCR SCR
DID -0.262"" —0.0219"
(0.0133) (0.0122)
DID x DCG_wu 0.166™"
(0.00493)
DID x DCG_zhao 3.444™
(0.306)
Controls YES YES
Firm YES YES
Year YES YES
Observations 29,113 29,113
Adj R-Squared 0.859 0.837

4.6. RERMESHT
46.1. N FrERIER

K AL R Alb B A BUVE T 73 AL 0 3 BEAT [ U5, B UA 45 R LA 9, 45 v 47 5 6 X USROG A [
A A b R R A R Y S 2 0 T A Al X AT RE S BT AR A A lbod Il B R A T 5 S
J1, SEAGE T ARG X B 5 Z R RSSO SBR[ A L AR, P RS

B

Table 9. Heterogeneity analysis: ownership type of enterprise

#= 9. AR RR RS

VARIABLES

DID

Controls
Firm
Year

Observations
Adj R-Squared

1 (2
EA Al JEEA
SCR SCR
0.0342" 0.0527"
(0.0185) (0.0145)
YES YES
YES YES
YES YES
11,330 17,783
0.827 0.838
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4.6.2. MR

VAl A HE A b e T 7 USSP A5 0K A b 2 SR SR B AR N A S 23 S EA T R0, [l )3 45 SR
%10, BORBURAER /N RO, TRRA AR E I BRI X AT AR TR X PR R
Gy WA (U@ 5% 2 FH ek ) « SR Ber (b B mh i, BLRETRAN 7 i /M AE LR 3 Y SR R AR, e
BE PR AL R B SRS o 1T KB PT RE SR A OB A B e 1 AR N B IR R, BT SR 1 s PR

Table 10. Heterogeneity analysis: size of enterprise
= 10. RS RIS

®) 4)
KA /Al
VARIABLES SCR SCR
0.0210 0.0581™"
DID
(0.0177) (0.0135)
Controls YES YES
Firm YES YES
Year YES YES
Observations 14,444 14,360
Adj R-Squared 0.844 0.854

5. G RBIREN

ARLHET 2010~2023 AFEHE BT A F HdE, R WE % 735 (DID) SHIEAIG 1 9845 1 R 55 4R A i
X ECHO A AES EEF PR R . E SRR AR e R

(1) B REER G R X B 08 1A AN BRI, ORGSR AR . (2) MLl IR S SRR, B
P 5 DR DR oL P IR R PR 20 R HESHBOR BT M s B 5 A e R = SR R AR I o 1 Il IS B0
A A B X R SCR T A 5 SRR e N BEN A B TR i S AR AT, IR RISy TR B )
By A TG T BEN B N 5 8 BRRE T o () FRBRIE I AR I, BURMCRAE AR EAT b AT /Al A 5 Dy
BFE. EEAMERTE SR, EEUEKTBERAR; /M EAEERLE FAERS, kX
FE 11l B2 55 FEA B 7 10 14 S5 I 25 $ T L (3 i B R

aia LRt RgEie, R U BORE .

e A 43 A IR X PR AR, $RTTBCRE f) E SIR R . WGP R XA
PRAL IR X N BERVMEBLE], 32 s BORPAT BRSPS, HESh B EERTFI. s /b 52
FEUBE, BRARRNBE I IME. D@ A EHTFRIE R IR DR RRE G % B ETe 56
REBUR Bd B3, DISEgef@ b /Al R BT 20

IR A BT ARt B e, HESD R RE LR BRI RO . BUR N RFEERCR IS B L A 3R ST &
S5Er A B, Sl Aol R OREEE . XEREESESORIETH N BE 775 WU B BE ST o Sl AR
AUHr, SR BE LR EERIVE . B OB BT LR QBT R R ) “CBUT AR IR GQUEILE], B
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