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Abstract

Enhancing carbon productivity is a key strategy for achieving the goals of “carbon peak” and “carbon
neutrality,” while cross-border e-commerce (CBEC) is an essential pathway to promote the “dual circu-
lation” of the economy. However, the relationship between these two is not yet clear. This study inves-
tigates the impact of the CBEC pilot zone policy on carbon productivity in Chinese cities and explores
its underlying mechanisms using 278 prefecture-level cities in China from 2009 to 2021 as subjects. A
quasi-natural experiment based on the formation of CBEC pilot cities is conducted, and the results in-
dicate that the CBEC pilot zone policy significantly reduces urban carbon productivity. This conclusion
remains robust after employing instrumental variable methods to address potential endogeneity is-
sues and conducting a series of robustness checks. Mechanistic research suggests that promoting
green technological innovation and improving the energy consumption structure are crucial pathways
through which the policy affects carbon productivity. Heterogeneity analysis reveals that the impact of
the CBEC pilot zone policy on carbon productivity varies depending on factors such as the level of urban
infrastructure. In light of these findings, it is recommended to fully leverage the role of CBEC in promot-
ing green technological innovation and energy structure improvement. This can be achieved by orderly
guiding the flow of R&D elements, deepening the application of clean technologies, optimizing energy
consumption structures, enhancing urban low-carbon transformation capabilities, and advancing ur-
ban green, low-carbon, and sustainable economic development.
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SN, TN A BEAM AR SIEAAL ARSI NI T B A 7 SR LA PP A 5 50 LA 2R X BOR IRCR o 26
T SRR T REEE RO AL ASCREB S RX BT A S, A, R
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HLAT 525 I BRI o 85 5 PO e 25k DX S il £l il By (X B . IR R S5, AR A RE s A K S
TSR EORBATE A, SR IR RCR, A RS 5 AR [8] . RAMNES 5 LR T £ B 4
TEIH PRI RS A, T R BRI E LR AR BT . BE S NSS, A AT AR AR AR 9]
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HPREURIE P A [13], (RN i A 2 2K A DR O BORt B [14], R T EERRC B ACR[15], A RFEIK
APHMERERE, IR REURAE UL, SRS IRBRBE IR 9% T LL,  HESh eI SR A AW T ), AT
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Lncp, = f3, + BTreat, x Post, + 2 B, X, + X Year + X City + &, (1)

Sorh, | ORI, R, Lng 8 U | IRITRRAE PSR OAAL, Treat, 2B A LR R, 45
FE1 26 I ) 2 B PR R K X LR A AR, A 1, A9 (R sl 2, By O,
Post, Fo/RE b M A Y, B R A 2 4E X DUS O BB 9 1, B AR IR 9 0. %X, ks
WIS S, S Year JoIAIE AR, X City JoSRTTIE AL, &, ARANI.
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3.3. BiEsRIRAR A ERE

B REEE AR, AT I 278 DML T REAI T 2009~2021 SRR . SEUES K O T A%
HERSCIN SR ARV AR B RIR T (R EREIRGE ), SR A TR R T (rp [ XI5
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Table 1. Descriptive statistics

=1 gt

A 2 A ¥iMa Nl PN w/MA
Lncp BrRAE =2 3614 0.590 0.599 0.048 3.180
Treat x Post oA 3614 0.0830 0.276 0.000 1.000
Ed LU 3614 0.290 0.460 0.005 2.817
Lncon I 3614 15.320 1.069 5.224 18.720
Fd VA B3 AL E 3614 0.462 0.220 0.102 1.024
Lnfdi X AT KT 3614 11.800 1.981 5.464 15.750
Is P g 3614 6.519 0.350 5.747 7.401
Es REVRIH a1 3614 0.125 0.110 0.014 0.764
Patent SREHR B 3614 0.697 1.037 0.000 5.564
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4, SCUFEER R
4.1, EAELEER

QPR THEER A 20 FI(Q) 5 RS 85 i R SRk IX AR e A 7 30 52, 31 ()21 1 A AR [8)
[ € RN, B1(3), (4)IB L PR AR 8] (8 5 OB I I 2SR o W] AR 1% /KPR, fhith R4k
BFOAIE, RUIEEHE SR IXECR R ST R R 1 5 2I5IIE.

Table 2. Benchmark regression results

F 2. FERVFLER

£ L(nlgp L(nzgp L(r?(?p L(:gp
Treat x Post 0.849™" 0.166™" 0.272™" 0.091™"
(7.793) (11.212) (4.122) (2.721)
Ed L . 0.099 0.366™"
(0.719) (4.272)
Lncon o o 0.232™" 0.031
(8.360) (0.977)
o B B 0.700" 0.205™
(4.757) (2.221)
Lnfdi - - (:81223) (giggi)
Is — — 0.047 0.045
RN no yes no yes
I RS no yes no yes
Constant 0.519™" 0.576™" —3.583™" —0.459
(19.957) (172.063) (-5.696) (~0.859)
Observations 3614 3614 3614 3614
R-squared 0.153 0.910 0.512 0.915

TE: UL AR 10%. 5% 195 E AT N B, 155 N RIBUEDN R RRR M MR R

4.2. BEMKEI
1. VAT ERAGIE . RS 6 ESR S it i A B 2 RN 92 il 2H PO 8 A B AR B 1 AR AL 3, A SCR Rl AR AR
Lncp, = 4, + ZflﬂkTreatit xYear, +X ;X +X Year + X City + ¢, 3

Ak B2 AN ) 2L R R o R AL AT SCITIR I BEEREAT 1 R, ¢ SRR s B B I 2R X B ST I
[A4FEAr, kRN BRI 2 LA 35728 1N R SR K RS0t 7 2 IXBOR, WIBUEDS 1, Rz
0, HARBRAESHAMEBCEMIE. WK 1, BRI | gklE gl X IHT 6 MG 6 4 B
SN H),  PABCHR St AT — S v 3k e, IHHFROR EAS R A A R A AT @SR A R AT R, (RS
B SRR IX QU TR AL B AE 95% T BAS X A A& FE, AWK R EHARE, Xk
B LI A RZE MR IRZH 2 () B A 7 R AR A AN AE B 2 5, AT S RS B, ARt N
GkXZJE, p S THENIE, JFE R E AR, 1 5 R 4Rl DXl R UK RENS R T T A
PR, R 1A RIRIE.
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Figure 1. Common trend test
1 FITHEEKE

2. THAREhTE. 5B [23] 0 B, H 1998 FF@ R “ )\ K7 J68iT 2B 15 W 2% 17
VER T RAR R, S8BT S AR5 W1 ELI N SR B0, FL7 Rl iy U] 2 8 e 2K 0 5 85 R R AR
WA RESR A, HEEA IR, WA HMEESRAT . A SOR I 12728 5 5 I R 3400 (4 58 LI A% O
R R T RZEIV).

Felm R gs R 3, B PR 75— BB m A 45 R, 12 T AR R 5 B B R A R BT TR,
S5 8 T ABERIN F S EKT 10, YRR THARF/ES T AR N, 5(2)51%
—Bikl T TR BN TRIER RS R . TRARRAMTFERRY], BB SHAXEOR R E
S IR A, G T AR )R] R R B A O R o

Table 3. Instrumental variable estimation
%3 ITET=ME

1) )
AR5 Treat x Post Lncp
W F BB
v (013730 -
Treat x Post — (005&9;;)
A RS yes yes
T R yes yes
Kleibergen-Paap LM 16.814 —
Kleibergen-Paap Wald F 118.302 [17.586] —
N 3614 3614

TE: UL TN AR 10%. 5% 195 E MK N B, 155 A RIBUED R MR R
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5, BAAERMEMR: BRAHEL 100 ML R R BEALECR I 3] 55, R 100 AN /R 9 R AL ER 2,
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Figure 2. Placebo test
E 2. ZEFIGE

4. HEERT-IRVEBGRE . iR ol 5 50 v R I T B 2R 7 R R O, AR SCIAN T — R B AT RE S HORREAR
BRI HABBOR AR &, BRI T i A [25] BRHEECE S BGR sl i [26]. 5 o B s [27]
DUB HL 7 95 A mi [28] 55 o IX S IBCHE AR ST IR 18] -5 125 355 P 2R 45 UK 6 DX S INT TRIRHIE , IR AN [ 4 2 i
T YR AR HEBOR BRI R 0%, SR R TIM R . MRS R WA 4. Horb, ZB(1)~4)51 07 2
LY IR FRIRBCR R AR B AT 45 5R, TSR (B) SN R 1 R I Bl BUOR RE AR B BRI 45 2R . 1%
R AT AN TE R B B 9 I, R AT ISR 10 St e AR 5 5 5 L % e DX S i T e A
RZIEMPRRRK SR, #SCHE TSR ARIR AL

Table 4. Regression results of excluding interference from other policies

4. HRREAMBEERFHAEYAZLR

B @ ) ©)) 4) ©)
Treat x Post 0.090™" 0.091" 0.087™" 0.078™ 0.073"
(0.0333) (0.0336) (0.0331) (0.0326) (0.0323)
Constant —-0.473 -0.375 —-0.430 —-0.470 —0.366
(0.5334) (0.5155) (0.5262) (0.5286) (0.5005)
ARAIR T 1A yes — — — yes
TRHEE AR F ik s — yes — — yes
B 7 DA T A — — yes — yes
HL T 7 45 I T 1 A — — — yes yes
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i3k
Control yes yes yes yes yes
A BB yes yes yes yes yes
I R yes yes yes yes yes
N 3614 3614 3614 3614 3614
R-squared 0.915 0.915 0.915 0.917 0.917

TE: UL TN TR IR 10%. 5% A 195 F MK N B, 155 A RIBUEDN IERFR M MEARHE IR .

5. H A G fE AR IS

@ PSM-DID. i#id 2 72 3 IX Y e 1AL B0 2 A8 B HEAT Logit (014, 3RS ME. 75
IME F AR A3 T B 5 85 R RS 2 K X A E XS 3Tl > 38 A 5 92 T A i KR B A AN [RI 3k T AE A 85805
QoA EAFER RG22 R, /> DID fifiit k. A AL ILRC AT A 1F, A& 5 51(2)% W],
FERIH PSM-DID J5ik2 Je, 55T 3l XBOR MR S 4R T 1 IRl AR 7

@ HHwR AR RSB S B AR R, 4 5 FI(1) Bon O RE X FR K (B 25
N, B AIE WS 5 PR R Rl X BOR RS R D BRHETRU A

Table 5. Other robustness test
F< 5. HibiapeMaim

A5 E @ )
£ Lncp Lnrp
0.093™" -1.072""
Treat x Post
(2.905) (-4.291)
-1.714™ 31.412™
Constant
(-3.342) (4.769)
N 3340 3614
R-squared 0.915 0.979

TE: U0 AR 10%. 5% 195 E MEAKCT N B, 155 A RIBUEDN R AR MR R

4.3. PLEIAR

MRAEHT T 2, AR EER BTN P AR B QAT [EIH, W3R 6 s T IalAER . A1) rl A,
£ 1% EE KPR, 585 A i SRl X BOR (L 3t % bR BB T ST A7 3, WF TR 2 19 B98I
PEIE FL R A R Dy b 2 5 PR A sE PR VR ROERAE,  BE I KRER BRI AR, TS T
2SSk @ NI E Y/ R UE /P ARV N G St U P T a7t VAR € S &2 S 2 iR /3 sz S A

RAEHE T 3, CAREIRIH 2 45 H 9 Fp A AR Bt Q) AT [R1E . WL7E 6 B(2)mT 1, 1E 1% 35 1K
PR BB LR AR AR B O G, Ul WS A L S AL T ST BRI B A . 5 8 R 2R X
SKHESN BTG RAERE AR I VAR T R AERE . ARHRB IR ST LB T4 72, e g
PROAEFILEE, 5w 1 AT AR RERI N KT, B3RSl 1 it A S B B e

4.4. REMESH
1. FERBCAE AT R o AR SR A LI 3 B A B0l i 7 S 2 i it AT, AR L AR A A
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Table 6. Regression results of impact mechanism
7= 6. MMM HIRIEAYEILER

AR E @ @
£ Lncp Lncp
0.399™" -0.029™"
Treat x Post (4.243) (-3.833)
Ed 2.120™ -0.102""
(12.732) (—4.453)
Lncon —0.047 —0.006
(-1.168) (-0.619)
Fd —0.363 —0.037
(~1.546) (-1.370)
. —0.004 —0.003
Lnfdi (~0.354) (~1.145)
Is —-0.218 —0.013
(~1.649) (-0.742)
RN es es
AR RN y y
T RO yes yes
2.413" 0.380™
Constant (2.406) (2.045)
N 2304 2304
R-squared 0.962 0.962

TE: T TN TR IR 10%. 5% A 195 F MK N B, 155 A RIBUEDY IERFR M MEARHE R .

Table 7. Bit heterogeneity analysis
=7 RS

@ 2) ®3) 4)
A HE Bl AR BERNRIEAKCE S R A BRI R A R G BURA M=
Lncp Lncp Lncp Lncp
Treat x Post 0.086 0.055™ 0.093™ 0.051
(1.544) (2.233) (2.449) (1.303)
SR BN, yes yes yes yes
I, T AR yes yes yes yes
Constant —-0.060 -1.330"" —-0.199 —-0.939
(-0.107) (-2.685) (-0.408) (-1.326)
Observations 1798 1793 1792 1792
R-squared 0.935 0.908 0.941 0.905

TE: T2 TN TR IR 10%. 5% A 198 F MK N B, 155 A RIBUEDN IERFR M MEARHE R .

PR AL RS 7 B(1), (2). #5580 R SRl DB i A R IR T AL S Atk it K1
e R DDA BE DN SR . IXRTREAE T, BN S 5 S R B REAE — 8 R P b MRS B R R 52 2
A, BT HEm ReIR G URA AR . PR A ™ BB HE R L

2. A BERAHENES L. 5 5 BUR AN E PR 2w A A 5E 5y o ske, 328 T S5 45 H T 4%
X BERABRHTSRE . A5 Baker [29]41 Hi 1 57 57 BUR AN 7€ P48 BOR 8 51 5 BUR AN & 1K
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1 AR L b LR B 73 R 5 BCRAN R R ik v A 52 5 BUR AN SE PEAR B IX o [a[JR S5 R IR 7 31
(), (4). EEETHREZR X BN RR A F M5 THE AR 52 5 BUR A E YRR X IR 2%, T 7E 52
WA 52 P e (B XX — RN AN o X AT REZ T, 8 5 Sy BUR AN E PERAO X, #5850 e i 4
A AR E « AT BRI BGRIASL, AR T HINRTE BN IERERE, Ed Rt
R FEARTH B AL 7 2 K-

5. IRGREBERBT

WS REW]: (1) BT R SR X BORE Z T 7 A3, fE0 M T RAEEMAME ke i
AL BR AT BE A A ZE P R DL — RV IG5, 2SR AKIR AL, (2) PLAIARIRES RE], IR
230 X EUR RE NS 8 I fie 3 2% 5 BOR QB A AL REVEH P S5 H I A SRIE SR THi A2 77 5 (3) SRtk ik
BY, 05 v R 21K DX BURON BR 2E 7 AR 4R THE T2 B T R R O K~ s L 87 5 BUR A € TR 4L
R B3

ERERIIFETH IR R | (et L F ek (U R AT BORIBOR G 7R : (1) Se8 B 5 LR 2R () ek F
WK . i€ L TUSCRFBUR, 0T ESR T AL 7 3 5 T RORCR I s B i Aok, Aras PR . B
LRER R, 5l A EATRE RIS . (2) IR R R s YA R . SRS BT R b
S a4E, FHREE . AN TSR T EORYfRE, S mmil iR, mbis s 17 im
HERS () MnomiEs BE B e U A S LR AT . 51 385 B LR L IR SR BRI A BN, Sl Ak e
RERMRBREARGINE P, etk E A S BRI A 1
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