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Abstract

Purpose: The purpose of this research is to design an optimal supply chain network focusing on the appropriate location
of facilities (distribution centers) in order to reduce transportation costs and increase efficiency in responding to customer
demand. Optimal facility location is one of the strategic issues in supply chain management that plays a vital role in reducing
costs and improving service levels.

Methodology: To model the problem, a mathematical model of integer linear programming type is presented that optimizes
facility location and product distribution by considering capacity, demand, and related cost constraints. To solve the model
and find efficient solutions in a timely manner, the Iterative Local Search (ILS) metaheuristic algorithm is used.

Findings: The results of implementing the proposed model and algorithm show that by selecting the optimal location of
facilities and optimizing the distribution process, the total system cost can be significantly reduced, and at the same time, a
larger number of customers can be covered. Also, the ILS algorithm was able to achieve qualitative and acceptable results in
a reasonable computational time.

Originality/Value: The main innovation of this research is in combining mathematical modeling of facility location with

the ILS algorithm for supply chain network design. This approach simultaneously focuses on two key aspects—cost
reduction and demand coverage increase—and can be used as a practical tool in strategic supply chain decision-making.
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Table 1- Research background.
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Algorithm 1- Iterative local search.
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Table 2- Problem parameters.
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Table 3- Results from running the iterative local search algorithm and linear programming
solver on the samples.
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! Linear programming solver (LP Solver)
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Figure 1- Average percentage improvement of the proposed method compared
to the linear programming solver.
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