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Abstract

Purpose: The increasing complexity of distribution networks and the continuous growth of transportation costs have encouraged
organizations to integrate inventory and logistics decisions. In this context, Vendor-Managed Inventory (VMI) has emerged as an effective
coordination mechanism that improves service levels while reducing operational costs. Although VMI models have been extensively
investigated, limited attention has been given to the simultaneous consideration of transportation fleet selection and distribution planning
in multi-depot supply chains. Therefore, this study aims to develop an optimization model that integrates inventory and transportation
decisions within a supply chain consisting of a manufacturer and multiple distribution centers.

Methodology: This applied study employs mathematical modeling and integer programming techniques. The system under investigation
consists of one manufacturer, five distribution centers, and four fast-moving consumer product categories. Under a VMI policy, the
proposed model simultaneously determines shipment quantities and the transportation fleet selection. Constraints related to factory storage
capacity, distribution center capacities, transportation resources, in-transit inventory, and demand fulfillment requirements are incorporated
into the model. The developed formulation is solved using LINGO optimization software.

Findings: The results demonstrate that transportation fleet selection has a substantial impact on logistics costs and that distribution
decisions should be aligned with demand volumes, transportation distances, and vehicle capacities. The findings indicate that larger-capacity
vehicles are more economical for high-volume distribution centers and long-distance routes. The proposed model simultaneously satisfies
all distribution center requirements, prevents inventory shortages, and minimizes transportation costs. Moreover, the optimization model
generates optimal solutions within a short computational time, indicating its practicality for real-world applications.

Originality/Value: This study contributes to the supply chain management literature by integrating VMI policies and transportation fleet
selection within a unified optimization framework. Its primary contribution lies in jointly addressing inventory coordination, product
allocation, and transportation planning in a real industrial setting. The proposed approach provides practical insights for supply chain
managers seeking to reduce logistics costs, strengthen coordination between production and distribution activities, and improve the
operational efficiency of distribution networks.
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Table 1- Result solution model.
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