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Abstract

This study aims to develop vehicle routing plans for inspecting 79 factories with
potential risks of water pollution by applying the VRP Spreadsheet Solver to estimate
appropriate resources and operational time for the case-study office. Two main
scenarios were simulated: 1) the project requirement scenario, in which five factories
were inspected per day, and 2) the actual operational performance scenario, in which
ten factories were inspected per day. Each scenario compared the use of one and two
vehicles, resulting in four case studies. The results showed that, under the project
requirement scenario, Cases 1 and 2 required 16 total trips and generated the highest
total budget of 35,272.80 THB. However, this scenario offered the advantage of shorter
operational time per trip, which could reduce staff fatigue. In contrast, under the actual
operational performance scenario, Cases 3 and 4 reduced the number of trips by 50%
and decreased the total budget by more than 48% compared with the project
requirement scenario. When comparing the use of one and two vehicles under the
same conditions, the total distance and total operational time were found to be
similar. Case 3 provided the highest budget efficiency, with a total budget of 17,931.25
THB, and offered greater convenience in human resource management. Meanwhile,
Case 4 enabled better workload distribution but involved additional hidden costs.
Therefore, the findings can serve as a decision-support guideline for selecting vehicle
routing plans that align with the constraints and practical operational context of the
organization.

Keywords: Vehicle routing problem, VRP spreadsheet solver, Resource allocation
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