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Abstract

Reshoring has emerged as a strategic response to supply chain disruptions, yet plan-
ning the gradual relocation of production capacity to domestic or regional locations re-
quires balancing conflicting economic, environmental, and corporate objectives over time.
To support reshoring planning, we propose a multi-period, multi-objective mixed-integer
linear programming model for global supply chain redesign that explicitly captures the
gradual, partial relocation of production capacity across multiple periods while jointly
determining relocation timing, temporary capacity adjustments, and multimodal trans-
port flows. A second formulation introduces greater decision flexibility by endogenously
determining both the facilities to be reshored and the extent of each capacity transfer
over the reshoring time window. The objectives are to minimize total cost, minimize
transport-related emissions, and maximize total relocated capacity. Both formulations
are compared against a no-reshoring benchmark. Pareto-optimal solutions are identified
via lexicographic optimization and augmented Chebyshev scalarization. Computational
experiments on large-scale global supply chain instances show that reshoring generally re-
duces transport-related emissions and that flexible reshoring can outperform the offshore
benchmark under cost- and emissions-oriented priorities. However, increased decision flex-
ibility does not necessarily yield better trade-offs, as pursuing higher reshoring levels may
deteriorate both economic and environmental performance. These findings highlight the
importance of aligning reshoring flexibility with managerial priorities when redesigning
global supply chains.

Keywords: Reshoring; Supply chain network redesign; Multi-objective optimization;
Mixed-integer linear programming; Multi-period planning
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