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ABSTRACT 

The shortest path solver is a program that aims to find the route with the 

lowest total edge weight between two points in a graph. Commonly 

used algorithms include Dijkstra for graphs with non-negative edge 

weights, Bellman-Ford for graphs with negative edge weights, and 

Floyd-Warshall for finding the shortest path between all point pairs. Its 

application is wide, ranging from navigation systems, computer 

networks, to logistics and games. The process of using it involves 

creating a graph model , selecting the appropriate algorithm, running a 

solver, and analyzing the results. A practical example shows how the 

Dijkstra algorithm can be used to determine the shortest route between 

cities in a road network , with effective and accurate results . The 

shortest path solver proves to be a versatile and essential tool for solving 

a wide range of problems in a variety of fields. This research uses 

quantitative methods with an experimental approach to test the 

effectiveness and efficiency of using the shortest path method with 

Solver Excel in optimizing goods delivery routes. The research object is 

the delivery route from the warehouse to several delivery destinations, 

with a sample of 10 routes that are most frequently used and have the 

highest delivery volume. Primary data was obtained through direct 

observation and interviews with company logistics managers. The 

results of this study show that the use of shortest path method with 

Excel Solver is effective in optimising the route of delivery of goods, 

reducing the cost and time of delivery by 15% and 10%. Although there 

are limitations for large networks, this tool remains useful and flexible. 

This implementation can be a reference for other companies to improve 

their logistics efficiency. 
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INTRODUCTION 

In the increasingly advanced era of globalization and digitalization, efficiency in 

distribution and logistics has become one of the key factors that determine the success 

of a company's operations (Agrawal, 2023). On-time delivery of goods at minimal costs 

is a major challenge for many logistics and manufacturing companies (Catubig, 2020). 

One solution to overcome this challenge is to implement the shortest path method in 

planning goods delivery routes (Alonso, 2020). 

The shortest path method is an algorithm in graph theory that is used to find the 

shortest route between two points in a network (Cuveele, 2023). This method is very 

useful in logistics applications to reduce travel time and shipping costs. Shortest path 

algorithms can be applied to various types of networks, including road networks, 

transportation networks, and communications networks (Deepradit, 2020). Excel Solver 

is a very useful tool for solving optimization problems, including shortest path 

problems. Excel Solver allows users to define goals (e.g., minimize total distance or 

travel time) and set certain constraints (e.g., vehicle capacity, delivery time) 

(Saengsathien, 2022). By using Solver Excel, companies can easily optimize their 

freight routes without requiring expensive specialized software or advanced 

programming skills (Dinh, 2021). 

This research aims to implement the shortest path method using Excel Solver to 

optimize goods delivery routes (Saleem, 2020). This study will test the effectiveness 

and efficiency of this method in the context of distribution logistics, with a focus on 

reducing delivery time and costs (Fleming, 2019). Apart from that, this research will 

also discuss the advantages and limitations of using Solver Excel in solving route 

optimization problems (Dwivedi, 2022).Thus, it is hoped that this research can make a 

significant contribution in the field of logistics and distribution management, as well as 

provide practical guidance for companies that want to optimize their goods delivery 

process (Gazcón-Rivera, 2022). 

Efficiency in logistics is a crucial factor for the success of company operations, 

especially in terms of shipping goods (Dwivedi, 2023). Using optimization methods in 

route planning can help companies reduce costs and delivery times This research aims 

to implement the shortest path method using Excel Solver to optimize goods delivery 

routes (Ghosh, 2020). This study tests the effectiveness and efficiency of this method in 

the context of logistics distribution 

 

RESEARCH METHODOLOGY 

This research uses quantitative methods with an experimental approach. This 

approach aims to test the effectiveness and efficiency of using the shortest path method 

with Solver Excel in optimizing goods delivery routes (Huang, 2022). The research 

object is the delivery route of goods from the warehouse to several predetermined 

delivery destinations The research was conducted at a distribution company that has 

several warehouses and goods delivery destinations spread across various locations 

(Irina, 2021). Samples were taken by purposive sampling by selecting the routes that are 
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most frequently used and have the highest delivery volume (Suryanarayana, 2023). The 

number of samples taken was 10 delivery routes. Primary data was obtained through 

direct observation of the selected delivery routes and interviews with company logistics 

managers. 

 

RESULT AND DISCUSSION 

Optimizing goods delivery routes by finding the shortest path between the starting 

point and destination, using the Solver feature in Microsoft Excel. 

       

 
 

 The shortest path method aims to find the shortest route between two points in a 

graph. This method is often used in logistics to reduce shipping costs and increase 

efficiency (Vamsikrishna, 2021). Solver is an optimization tool in Excel that allows 

users to find optimal solutions to various problems, including shortest path problems 

(Jóźwiak, 2021). The solver works by changing decision variables to minimize or 

maximize the objective function, while satisfying all given constraints. 

Implementing the shortest path method using Solver Excel is an effective 

approach to optimizing goods delivery routes (Moreira, 2021). This method not only 

helps in reducing shipping costs and time but also improves overall operational 

efficiency (Kiani, 2019). Although it has some limitations, especially for very large 

networks, its advantages in terms of ease of use and flexibility make it a very useful tool 

in logistics and supply chain management. 

In its application to the distribution company under study, the use of the shortest 

path method with Excel Solver successfully demonstrated significant efficiency 

improvements. Based on observation data and interviews with logistics managers, the 

average delivery time was reduced by 15%, and operational costs related to delivery 

decreased by about 10%. In addition, the flexibility of the Excel Solver allows for quick 

adjustments to changes in demand and field conditions, which is particularly beneficial 

in a dynamic logistics environment. 
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However, it should be noted that for more complex networks with many variables 

and constraints, the Excel Solver may require longer processing time and not always 

provide the optimal solution. Therefore, for companies with a larger scale of operations, 

it may be worth considering the use of more advanced optimisation tools. 

Overall, this research proves that the shortest path method using Excel Solver is a 

practical and efficient solution for optimising freight routes, especially for companies 

with a modest distribution network. The successful implementation is expected to be a 

reference for other companies in improving their logistics efficiency. 

 

CONCLUSION  

Optimizing goods delivery routes is a crucial aspect of logistics management that 

has a significant impact on operational efficiency and costs. One effective method to 

achieve this goal is through the application of the shortest path method using the Excel 

Solver. This implementation is not only simple and accessible but also offers flexibility 

and the ability to handle various types of data and delivery scenarios.  

 The shortest path method aims to find the shortest route between two points in a 

graph. In the context of shipping goods, these points can represent locations such as 

warehouses, distribution centers, and delivery destinations. By determining the shortest 

path, companies can minimize travel distances and, directly, reduce fuel costs and 

delivery times Implementation of the shortest path method with Solver Excel has been 

used in various industries to optimize goods delivery routes. For example, in the e-

commerce industry, companies can use this method to determine the fastest and most 

cost-effective delivery routes for customer orders. In the logistics and distribution 

sector, this method helps in planning efficient distribution routes for vehicle fleets, 

reducing travel time and increasing productivity. 
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