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Abstract

In the context of global economic integration and frequent uncertainties, cross-border manufacturers
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urgently need to build resilient supply chain networks to cope with multiple challenges such as sup-
ply disruptions, demand fluctuations, and transportation delays. This paper addresses the design
problem of a single-product, multi-period cross-border supply chain network and proposes a mixed-
integer programming model aimed at maximizing profit. It comprehensively evaluates the synergy
effects of various resilience strategies, including multi-source procurement, backup suppliers, in-
ventory redundancy, and backup demand sides. Through case analysis, it is found that the full strat-
egy combination significantly enhances supply chain resilience, reducing profit volatility by 45% to
60% and shortage costs by 40% to 66% in disruption scenarios. Sensitivity analysis further reveals
that the interruption probability of the main supplier, safety stock levels, and market demand
growth rate are the core parameters affecting the effectiveness of the strategies, and dynamic opti-
mization is needed to balance risk resistance and cost efficiency. The research indicates that the
integrated application of resilience strategies can effectively enhance the stability and adaptability
of cross-border supply chains, providing theoretical support and practical guidance for global man-
ufacturing enterprises.
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Figure 1. Research framework diagram

E 1. #RiERE

(6) FERIGIEFBHN , FATRERE— A7 A RIS — NS A TS, AW FE b B L™
st KR AR R S AT e

2.2. {REE

AT R A RO, A AR M e KA, E55 T SRR 25 SR A . A0
ST L 1.

TSR AN M SN I (VGRS B PR L Y 1, E TR T A RECN A, RS 43 Ul R (1
)

|| Is| ol

maxa:Zﬂhﬂ(h)—Zsts—Zded (1)

(M| 1| 7] [7] Is| M| [7]

B(h) =222 2 =2 2 2 cu (e + Py +K,)
m=1d=1t=1 i=l s=1 m=1t=1 (2)
M| 7] M| 7] M| D] || .

_zzamgzh _zzvmj:: _zzzzci::ipmd

m=1 t=1 m=1 t=1 m=1d=1t=1 i=1

DOI: 10.12677/ecl.2025.1492989 871 CIREE RN


https://doi.org/10.12677/ecl.2025.1492989

K= A

Table 1. Meaning of relevant parameters
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Table 2. System resulting data of standard experiment
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Figure 2. Comparison of supply chain profit fluctuations under a single strategy
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Figure 3. Comparison of supply chain profit fluctuations under dual strategies
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Figure 4. Comparison of supply chain profit fluctuations under three strategies and full strategies
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Figure 5. The impact of the probability of main supplier disruption on profits and shortage costs
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Figure 6. The impact of safety stock levels on costs and recovery capabilities
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Figure 7. The impact of market demand growth rate on profits and shortage costs
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