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Abstract

Purpose: Decisions regarding raw material supply, product distribution, and inventory control directly influence costs, service quality, and
overall supply chain performance. Despite the growing availability of simulation and optimization tools, their integrated application for
simultaneously designing supply, transportation, and customer delivery processes in real industrial environments remains limited.
Therefore, this study aims to evaluate and improve the performance of supply and distribution logistics through an optimization-based
simulation approach at an Iranian manufacturing company.

Methodology: This applied-developmental study employs an optimization-based simulation approach. The research was conducted in the
Mahya Manufacturing and Industrial Group, where supply, production, and distribution activities were modeled as an integrated logistics
network. Data on capacities, customer demand, inventory policies, geographic locations, and transportation routes were collected and
incorporated into the model. The proposed framework was implemented in Anylogistix software, and alternative transportation planning
and routing scenarios were analyzed.

Findings: The results indicate that optimized transportation planning and route design can substantially reduce logistics costs, lower
inventory holding requirements, and improve coordination among supply, production, and distribution functions. Simulation outputs
further demonstrate that redesigning transportation networks enhances responsiveness to customer demand while reducing risks associated
with raw material shortages. In addition to operational cost reductions, the findings reveal that simulation-based planning can reduce
reliance on large physical warehousing capacity and improve overall supply chain flexibility.

Originality/Value: This study investigates a real industrial logistics problem by integrating transportation planning, inventory control,
and supply chain simulation within a unified analytical framework. Its primary contribution lies in leveraging AnyLogistix to simultaneously
evaluate supply, logistics, and distribution decisions and their impact on network performance. The findings provide practical insights for
managers seeking to develop more agile logistics systems, reduce operational costs, and strengthen decision-making in dynamic and
competitive environments.
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Figure 1- Strategy roadmap (internal process view), responsible production with two sub-areas: Improving the
supply chain structure, Improving the production and operations structure.
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Figure 2- Strategy roadmap (internal process landscape), Customer orientation with the sub-domain of service
quality, Process reengineering with the sub-domain of innovation and operational excellence.
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Figure 3- Conceptual insight into short-term transportation planning.
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Figure 5- View of the software environment for simulating transportation planning.
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Table 1- Components required for simulation.
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Table 2- Customer location information.
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Table 3- Introduction of the departments studied in the simulation.
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Table 5- Unit conversions for integration.
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Figure 6- Image of the software response based on the results of optimizing the route from the factory
origin to the customers' destination.
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Table 6- Optimization scenario results.
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Table 7- Cost of routes based on software output including optimization scenario results.

Generated Paths
Site Vehicle Type Destinations Cost,USD  Distance,Km Gsolution Type
1 Factory.pakdasht truck Sar afanin,barfa, marsous, 63.703 1,274.056 Optimal

xanous,pars saeed, tahvieh. .. (result gap:0)
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Table 8- Segmentation of routes by cost and route based on optimization scenario results.

Generated Paths Segments

Origin Vehicle Type Destination Distance,Km Cost,USD
1 Factory-pa.. Truck Sar afarin 288.333 14.417
2 Sar afarin Truck barfab 323.363 16.168
3 barfab Truck marsous 414.533 20.727
4 marsous Truck xanous 132.075 6.604
5 xanous Truck Pars saeed 5.71 0.286
6  Pars saced Truck Tahvieh sepehr  50.482 2.524
7  Tahvieh sepehr Truck Fan avaran 17.571 0.879
8 Fanavaran Truck Factory-pa.. 41.988 2.099
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