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Abstract

Against the backdrop of the vigorous development of the global digital economy and the increasingly
severe challenges of climate change, the cross-border e-commerce comprehensive pilot zones, as a
key measure for China to promote high-quality foreign trade development, have provided new policy
tools and practical paths for urban green development through institutional innovation, technological
empowerment, and industrial integration. This study takes the policies of China’s cross-border e-com-
merce comprehensive pilot zones as a quasi-natural experiment, based on the panel data of 277 pre-
fecture-level cities in China from 2010 to 2023, and uses a multi-period difference-in-differences
model to analyze the impact of this policy on urban green total factor productivity and its mechanism.
The empirical results show that the cross-border e-commerce policy has significantly enhanced urban
green total factor productivity, promoting the transformation of cities towards a green development
model by optimizing resource allocation and reducing transaction costs. The mechanism analysis fur-
ther indicates that the policy exerts its influence through two paths: green technological innovation
and industrial structure upgrading. On the one hand, it promotes the application of technologies such
as artificial intelligence and big data, driving green technology research and development; on the other
hand, it supports the development of the service industry, facilitating the transformation of industries
towards a low-carbon model. The effects of the digital trade policy also exhibit significant heterogene-
ity, with stronger promoting effects in central and western regions and non-resource-based cities. This
study provides empirical support for the role of digital trade policies in promoting the green and high-
quality development of cities.
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Table 1. Descriptive statistics results

=1 ERMEITER

AE SRS A Rt 22 T/MA Nl
GTFP 3878 0.349 0.145 0.109 1.193
DID 3878 0.143 0.350 0 1
Ind 3878 0.449 0.109 0.116 0.822
Cit 3878 0.567 0.150 0.181 1
Stu 3878 10.66 1.326 5.088 14.21
GDP 3878 7.458 0.952 4.645 10.76
Finl 3878 11.73 2.118 3.008 17.69
Fin2 3878 16.62 1.210 13.28 20.81
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Table 2. Variable declarations
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Table 3. Baseline regression results

3. FERVFLER

GTFP
B3
(1) @) ©)) 4)
0.090"* 0.051™ 0.044™ 0.039™*
DID
(0.005) (0.005) (0.006) (0.006)
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0.336™"
Constant
(0.007)
25 i A NO
FRF TR/ [ 7 280 NO
Observations 3878
R-squared 0.089

0.194"
(0.072)
YES
NO
3878

0.142

0.310™
(0.005)
NO
YES
3878

0.149

0.434"
(0.132)
YES
YES
3878

0.164

W FESHONRRER; p<0.01. p<0.05. p<0.1,
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Figure 1. Parallel trend test

1. FREHEN

4.3. REFIHE

ARSI I BE AL S 5 R 4 DX OGRSt A I ], DAL 3 SIS 8] - 38T A BE AL ks 3R 4T 22 78S
Fk S, BAMRESE 1000 K. @ilE 2 for, SR 1 EEHUE AT R B AR P . WK
L, BENUARFER T “ Oy BRAL” AhTE R BN IEE P ARAE 0 MHE, BRI, KIREs R KD
RHRAEEZR, RYIERENL I T 4% e o R 2 s B i Sl XL SR Y, IR RSB A

=, WIE 7R RS R

DOI: 10.12677/ecl.2025.1482677

1528

TR VI


https://doi.org/10.12677/ecl.2025.1482677

LN L

- 100
- 80
0
18
8
X
- 40
r 20
2 T > ] T = T 0
-0.025 -0.015 -0.005 0.005 0.015 0.025
(R
Figure 2. Placebo test
B 2. ZEFIE
4.4. BREMSH
441, AEMEX
Table 4. Regional heterogeneity
4. HXRRM
GTFP
s
R Gl il
0.015 0.054™" 0.030™"
DID
(0.010) (0.011) (0.008)
1.125™ -0.104 0.294"
Constant
(0.318) (0.194) (0.177)
P A & YES YES YES
R RN YES YES YES
Observations 1400 1372 1106
R-squared 0.261 0.210 0.164

VE: S ONRRMER; TUp<0.01. Tp<0.05. p<0.1.

2 8 B 55 DXAE P b 5 R RN 205 A JR B BUAE T TR AE 22 5%, AW TURE B AR FEA AR 0 AR AR . il S
P B = K DXt AT S R AR S, Al U TR 4. BRETRE R, BORIR R AR (18] )3 R BfE 2R i 3
DR PGS, A X R EON 0.054, PUAHLIX I RBUKZ, 9 0.03. JEATTHERE AR AR HLIX,
HABULR 7R NI A . MR e Sedb R S s LR R E xR R O 283K, BEARITA
X ARE ek 3 5 2 T A IR B IR TE T B 2 3 o TR B DR FA 2 WL BRI 17 2t bl o 17 B 55 35
Jils SRTTHELSIAbREN 77, #Esa T RBORAE I XIRA SERERCR e E A 5 R R BOR
FEZR BRI BV AR 2 R+ 0 A PR rh Bt X R SR T SR I B DA, AT oA ™l XSl
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4.42. BHEBIAEHIRE

M IX TR BRI SR ) 22 7 2R3 T B RIS R R AR S AR Ja . T, AW TR PR B AR
REREAR 23 D BRI T 5 AR RIS, B AEAS B0 5 P R 0 S (4 R A R S i 1 S LA TR
SRk, 45 MISCIES R R, BT R X 4t 4 TR A R K SRS A AR AR BRIl iy o R B O B
Fo X —ZEFHIEEARVEIE T . 2V IR FIAR K (2018) [ L8] 71 A IR T ¢ J A a0 A £ T2 Bt 4 Ml 58
SERINE, 2ot RS “ BEUSAEIE AR PRIE BRI Rk i PR A LR AR 0 B AR SRR B, TR T T MO BE
VORI AR, IS WG M Rere. MR eb AR ER, RO R L), LN, AR5
YT 52 PR T BRI SR, XA GE BT ML AR B, e DR 550l 3 S I 22 5 e B 5 2 1 R 55
AUFT. BRGUHTEPOL . X AT A A DO BT R B RAIE T A RRAE, R s
EARBR LTI N T Fr2E3) 7

Table 5. Resource endowment heterogeneity
5. FWREM SR

GTFP
G s s
E|SA it BEIRIY
0.035™" 0.030™"
DID
(0.008) (0.009)
0.688™" 0.147
Constant
(0.215) (0.146)
25 i) A YES YES
R T YES YES
Observations 2324 1554
R-squared 0.203 0.134

VE: S ONRRMER; TUp<0.01. Tp<0.05. p<0.1.

4.5. RS

451 BRUEETE

AR IX S A B RO 5 b X AR P B A E A —— BB E . PM2.5 B AT ais e A
FEAR, MO I S Wedpl T 43 € v B R R /KT, BB B EAT R, [R5 SR 72 6 21)(). #1(2), B
FE P SR SR A PM2.5 R ELG R E, SRR I AR —E

452 BIFREED

EAET AR X AL, Ml a B At R AT AR T AL 5 & B P LS5, XN
R R ST BEBRRHE . HEBHRBRIL R BE | RAF IS R IR S AN S . ASCAERIBRAL R, R, L,
HR YA BB T REAS JG OB AT At i o S5 R A0% 6 ZIQQ)Bor, 55 LR SR ik IX BOR I A 18] A R UK A8
REFGETRENIE, RO R R R A SR .
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453 HEEOH
5358 R P A X2 — sk s T (8] A2 2015 4, AN SO 5 1 5 08 2014~2023 4F, 510 AR Y 3R 4T 1]
I, [EAZE R W 6 51(4), RIASE R SRUER T —8, EHE 7 RARGE BRI AT k.

Table 6. Robustness test results
6. REMRIEER

By iart e Ak E T R 13
AR 1) 2 3) 4)
CO; PM2.5 GTFP GTFP
-0.022"* -0.020"* 0.035* 0.023"*
DID
(0.008) (0.004) (0.005) (0.006)
6.795"* 4,793 0.348"* 0.438"
Constant
(0.199) (0.099) (0.129) (0.205)
P AR YES YES YES YES
N EITAREN YES YES YES YES
Observations 3878 3878 3822 2770
R-squared 0.804 0.947 0.170 0.161

VE: S ONRRMER; TUp<0.01. Tp<0.05. p<0.1.

4.6. HEHIE

WRYEATSCE T A DL, P8 R SRR X BOR AT RE Il I (e it AR A s U BERE D . ok st
PP BINVAIFEREE < B SR EIR AL LRI 0 B SR B AR RN S T % LR QIR KT, BETHR ik ax (A B
A AR, E5 T LR 2R X AR A Ky 51 5 BORRT DAHES P 454 S L R 55 R e (ke o, 3t
111 Xz e (4 BER A AT T o BT LR S X BRI SRR IR S ML A e s (Rt 7 b 5 K T 4 SR B 3 i
RO . XL, ASOW PIA PR AT SCUEAR 5

46.1. FEFAREF

P R SRR X BURHE B N T e RERE BB IR, B IRER BRI R A . R X
I AR PR OEAE R R G, GRS LR A, W CBAM SERUME A O A T R . %
7 HIQ) BN T B R SR X BORHESMG B BE IR I . Bl AR T SR A R R i ;% 7 51(3)
TR T BB R X BOR M T RE L B2 MR L RIS 1 & ol S8 . AN 7 51(2) Fl(4) AT AR
P, DA L 2 X AR 10 B 57 5 O mT LA I I (R b3k 117 46 € AR G e S B T 4 £ v R i R
J&, Bk 2 18 LAGIE .

Table 7. Mechanism test of green technological innovation effects

® 7. REERSEBUAILEIRE

. 1) )] (3) @)
AR
GP1 GTFP GP2 GTFP
0.356™"
GP1
(0.024)
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0.305™
GP2
(0.032)
0.058™" 0.019™" 0.056™" 0.022™
DID
(0.004) (0.006) (0.003) (0.006)
0.047 0.417" —-0.019 0.439™
Constant
(0.089) (0.128) (0.069) (0.131)
Observations 3878 3878 3878 3878
R-squared 0.186 0.212 0.285 0.185

VE: HEEPONRRER: p<0.01. “p<0.05. p<0.1.

4.6.2. Frilgsty

P 50 L 7 2k DX BRI BOR M REHE SN ™ ML S5 R I 554k, A A T3 B R0 A T BB 3 T sl 4k i 2
TR RTINS, BURREEIRS 5 5 M8y WA SoRTAIH 0, 30
Sl VI BT RS SRR AR S UK o S R T S IR B A A e T “ g + ARSET . 3RO
R S5 BEANME i b o 22 8 B(1) o, B8 i i Sk ik X BORAE I T P 5 TH T H 3R T T 8.6%., fRiist 3 75
LAIGIE -

Table 8. Mechanism test of industrial structure upgrading effects
Fz 8. PSR S AL B IS

A Isa GTFP
0.029™"
Isa
(0.008)
0.086™" 0.037™"
DID
(0.011) (0.006)
—0.675™" 0.453™"
Constant
(0.260) (0.132)
Observations 3878 3878
R-squared 0.836 0.167

i S ONERER; TUp<0.01. Tp<0.05. p<0.1.

5. B RBTR

AR AT R 5 45 L e 2 DX R BOR AR 9 B AR SER, 5 AR I I SRy AORAS 56175 45 L K X
SR 2 (0 4 R A SR AN R LU LS JE AR FA LR TR, B 5 P e 2 B [X OB J 242
B AR A R R INIRTE, BT S S BECEE U BRI B BRARAS  AS, SR T  {
190 RAERE. mATr G S R B it — D HLHI TR ], 8 v iy O i e 4 3
AREIH AP AR TR PI R BT BRI R O 2 B R . AR S, BOREd s N TR . K¥
PEEBARSE RN R, Fifast LM E BN, BOOm eI, Bl LSRRG R, B
SR MRS R, FRARES B 55 54 e 42, RS b 1) R 55 B e (U AIRBRAR UAE B o St Ak 20 AT S 7 »
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IR ER O SCB A S o FEERAEIR T, UL E A% B 2R U EARAE,  ZER AL T 6 0 N BE R itk
ATIAOR T A%, SR AT B R L e SRRl b — PR SRl (A o IR, DAL AR R, R e
ARG aEIEm TH, FERPRA T a2 2 -

52. MARBRAREFZFHENE
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