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Abstract

Driven by global economic integration and consumption upgrading, the market scale of cross-bor-
der cold chain logistics (CCCL) has expanded continuously. However, prominent challenges in end-
to-end risk management have resulted in persistently high spoilage rates for temperature-sensitive
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commodities—such as fresh produce and pharmaceuticals—thereby constraining industrial ad-
vancement. This study focuses on the intrinsic risks and inter-segment coupling effects unique to
CCCL. By integrating policy reviews, multi-stakeholder investigations, and full-linkage analysis, the
research systematically identifies risk factors across five critical phases: domestic and overseas
warehousing, transportation, customs clearance, and terminal distribution. Accordingly, a hierar-
chical risk evaluation framework is subsequently established, consisting of 4 criteria layers and 18
specific indicators. The Analytic Hierarchy Process (AHP) is utilized to assign weights to each indi-
cator, with its scientific validity confirmed through consistency testing. Empirical results demon-
strate that transportation risk constitutes the primary threat, with temperature control disconti-
nuity (cold chain breakage) identified as the most pivotal factor. Customs clearance risk follows in
significance, where the risk of cargo stagnation induced by abrupt policy shifts holds the highest
weight. This research transcends the limitations of analyzing cold chain and cross-border logistics
in isolation. By quantifying risk priorities, it provides a robust, data-driven foundation for enter-
prises to devise targeted mitigation strategies, ultimately fostering the high-quality development of
the CCCL industry.

Keywords

Cross-Border Cold Chain Logistics (CCCL), Risk Management, Analytic Hierarchy Process (AHP),
Full-Chain Risk

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

TERBRE T — AL S5TH RAHIRBN T, A EEDD TR DR BT o b o A O Bk 2, TR R 35K
Tt 2028 BRI KA 6000 123670, HAPESEETR KRIUNHER[1]. 281, ZREEME 7MY
Mtk A E BT R A PR 2GS IR AR RE, (HEB ST B R A B B R[2], A
Al H T R IR Bk K

JUETHIETER, (HIRFEREE A FIRLIEAT W . TRE A S B RIL 20%~30%, THK
IBEZK[3]. FEMBEER(AIIA FEAR L. BIRAEEIH) [4][5]. A EARE & RK[6], SMBHEisH+ £
F AR R IR A — JOBRBUR AR B[ 7]-[9], MR T AR AT E . ERBCEEm, 1Y
T AEEITOR R WA LR SR Ak A 4 U T S5 5 A IR [10], XTGBT 26 “ BRI ARk -
B - K - IR AR IR RAEE T EEER.

AT, BN CE RO 7 2 4 I oT . AR SR AT T, 2 5E 11 FFR[12] 5 il 5T
XA IS A EPI 2, R FMEA 257 AL XU s B[ 13]A1 Rungwattanataratorn 45[ 141038 £2 515537
5, BGE TISHIE iR 5 BAKT AR & 2 IR TR & W BE R 520 o RV |, 2RSSR 44 [ 16]
I3 R ANP 26 25 H0 RSO RARHGE, ok 1 DI RS D] 2 TR] AR L2 m Je = MR A ] /. kb,
B R ) SR, T RT3 A DU A, AR “mR 7 R “ARBLERTE " XHB S FEAT
KSR I [18]. B B _E, Kk ¥ RASFF 54011 2 [E Hip [F) 5 Sy P AR 1 BRide e 37 (1) B 22V [19].

gk bRk, BEA WA BN T AR EE BT B SRS RHE, (B EELL R R — 2 2N
B EI R 0T, B0 E RS 5 BUE 5% SR X R GUIR ) R 2 BT A
i, HMELARIGES SR NS . STk, ARTHphG A8 5 R E 4R, B E X BT (AHP) R

DOI: 10.12677/ecl.2026.152194 580 CIREE RN


https://doi.org/10.12677/ecl.2026.152194
http://creativecommons.org/licenses/by/4.0/

i, RRE

EAREANKARAIAR, LS TIR AL .
2. BT HEYIR R B R A

TR S 2 BRI, TR 5 QIR R W 1) AWFFTE ) & 3R
F 5 5 A DAL 5 LA A fof XU

Y

BN G B >

i

[L5ES < PSS (D GfiE > SLPS

A
A

Figure 1. The entire chain of cross-border cold chain logistics
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Figure 2. Warehousing process
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Figure 3. Transportation process
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Figure 4. Clearance process
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Figure 5. Delivery process
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Table 2. Expert information form
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