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ABSTRACT

Efficient and effective postal shipment distribution from branch offices to assistant branch
offices in each district is one of the key factors in the operational success of courier service
companies. The primary challenge faced is determining tertiary vehicle distribution routes
that minimize shipping costs, time, and distance. This study aims to determine effective
delivery routes and optimize both fixed and variable costs currently incurred by comparing
several route optimization methods. The methods used in this research include direct
observation and the collection of primary and secondary data. The analysis and compared
methods are Nearest Neighbor and Saving Matrix. This comparison is expected to
recommend the most effective route for courier shipments in the Jombang area. The study
results demonstrate that each method has its advantages and disadvantages, depending on
the optimization criteria used, such as distance, time, and cost. This research significantly
impacts courier companies by providing practical solutions to enhance route effectiveness
and efficiency. Optimizing distribution routes can reduce operational costs, save time, and
improve distribution effectiveness.
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1. INTRODUCTION

Courier companies play a vital role in delivering mail and packages (Davidich et al., 2023;
Zdolsek Draksler et al., 2023), particularly in facilitating the distribution of goods from main
branch offices to subsidiary offices. Optimizing distribution routes is essential for reducing
operational costs(Maniah et al., 2023) and enhancing service quality (Kushariyadi et al., 2024). In
the Jombang branch, determining the most efficient distribution routes remains a significant
challenge. Current operational costs are approximately IDR 1,272,000 per day, with routes largely
based on drivers’ experience, leaving the question of their optimality unresolved.

As the demand for fast and reliable delivery services grows, optimizing distribution
networks has become increasingly critical. Companies must address challenges such as varying
shipment sizes, delivery schedules, and the complexity of urban logistics . Additionally,
considerations of budget constraints and environmental sustainability play a pivotal role in
achieving operational efficiency (Lotfalian et al., 2022).
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Optimizing delivery routes not only improves logistics processes but also contributes to
sustainability and long-term operational effectiveness (Febriyanti et al., 2022). Advanced methods,
such as the Saving Matrix, have proven effective in streamlining distribution by improving
delivery schedules, maximizing vehicle capacity, and reducing travel distances. Meanwhile, the
Nearest Neighbor method offers a simpler, faster alternative, especially in scenarios where
computational resources are limited or when rapid solutions are required .

This study aims to compare the performance of the Nearest Neighbor and Saving Matrix
methods in optimizing postal shipment distribution routes for Jombang’s branch offices. By
analyzing operational data and evaluating both methods, the research seeks to identify the
approach that delivers superior results in cost reduction, time efficiency, and service quality (Nam
& Park, 2020). The findings are expected to provide practical insights for courier companies
striving to improve their operations and maintain a competitive edge in the dynamic logistics
industry (Chen, 2022; Szabo et al., 2021; Utama et al., 2021; Zhu et al., 2020).Below are data
regarding the existing tertiary vehicle routes at the jombang branch offices, determined based on
driver experience.

Table 1. Table Daily Operational Costs at Jombang Branch Offices

ROUTE DISTANCE COST
ROUTE A 47.8 km Rp 421.000
ROUTE B 48.3 km Rp 422.000
ROUTE C 57.4 km Rp 429.000
DAILY OPERATING COSTS Rp 1.272.000

From the table above, it is explained that currently in the branch office in the postal
distribution route pattern there are 3 routes with the following descriptions:

a. Route A is a branch office (JG) => Peterongan District (PTR) => Mojoagung District
(MJG) => Sumobito District (SBO) => Kesamben District (KSE) => branch office (JG)
with a total distance of 47.8 km and a cost of Rp. 421.000,-.

b. Route B is a branch office (JG) => Bandar Kedungmulyo District (BDM) => Perak District
(PEK) => Ploso District (PSO) => Tembelang District (TBE) => branch office (JG) with a
total distance of 48.3 km and a cost of Rp. 422.000,-.

c. Route C is a branch office (JG) => Jogoroto District (JGT) => Mojowarno District (MJW)
=> Bareng District (BRG) => Ngoro District (NRO) => Gudo District (GDO) => Diwek
District (DWK) => branch office (JG) with a total distance of 57.4 km and a cost of Rp.
429.000,-.

Therefore, the total daily distribution cost for the third route is Rp. 1.272.000,-. The main
issues addressed in this research are as follows :

1. How to minimize shipping or operational costs
How to optimize postal shipment distribution routes from the branch office to assistant
branch offices in the districts.

3. Which optimization method is most suitable for application in courier companies.
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This research is significant as it will bring positive impacts to companies by ensuring more
efficient resource utilization and lower operational costs. By comparing these methods, this study
aims to provide the most appropriate recommendations for courier companies in Jombang
Regency to optimize tertiary vehicle distribution routes. This research not only contributes
academically to the field of distribution route optimization but also offers practical solutions for
courier companies to enhance operational efficiency.

2. LITERATURE REVIEW

Route optimization is a critical aspect of logistics and supply chain management, aiming to
minimize costs while improving service efficiency (Alweshah et al., 2022; Gunawan et al., 2023;
Kurnia et al., 2021; Novelan et al., 2023; Xin et al., 2022). Two well- known methods for
optimizing distribution routes are the Nearest Neighbor (NN) and Saving Matrix (SM) techniques
(Ary Arvianto et al., 2023; Bolodurina et al., 2020; Hakim Gusti & Aryanny, 2023). The Nearest
Neighbor method is a heuristic approach that selects the closest unvisited location at each step
(Razita & Basaria, 2024), making it simple and efficient for smaller datasets or quick decision-
making (Jin, 2022; Lubis et al., 2020; Masdzarif et al., 2023). However, it may result in
suboptimal routes in complex networks where proximity does not guarantee efficiency (Pratiwi &
Lubis, 2023; Setyo Oetomo et al., 2022).

In contrast, the Saving Matrix method, also known as the Clarke-Wright Savings
Algorithm, evaluates potential savings by combining customer routes (Xin et al., 2022). This
systematic approach is particularly effective in larger logistics networks, often producing more
optimal solutions. However, it requires significant computational resources and time, which can be
a drawback in real-time applications (Liu, 2020).

Both methods have been successfully applied to optimize logistics systems (Behmanesh &
Pannek, 2021). For example, the Nearest Neighbor method has reduced travel distances in parcel
distribution, while the Saving Matrix method has improved delivery efficiency in urban logistics
by minimizing travel distances across multiple delivery points (S. Li et al., 2021).

Advances in technology have further enhanced these traditional methods. By integrating
real-time data and machine learning algorithms, logistics systems can now predict traffic patterns
and make dynamic route adjustments, improving efficiency, reducing costs, and enhancing
customer satisfaction (He, 2022; J. Li et al., 2022).

The choice between the Nearest Neighbor and Saving Matrix methods depends on the
logistics network's complexity (Riadhi et al., 2020). The Nearest Neighbor method is suitable for
simpler problems with fewer stops, offering fast and efficient solutions (Ariyanto & Suseno,
2023). On the other hand, the Saving Matrix method is better suited for complex networks where
cost-efficiency and optimality are critical, despite its computational demands (Masdzarif et al.,
2023).

In conclusion, both methods contribute to improved route efficiency and reduced costs,
supporting the effective use of resources in logistics and distribution (Prasertwit &
Kanchanasuntorn, 2021). Selecting the appropriate method depends on the specific needs of the
network and operational requirements (Maniah et al., 2023).

3. METHODS

The research methodology employed in this study involves direct observation of
distribution route data from one of the largest and oldest courier companies in Jombang Regency.
Additionally, primary data were collected from the company, including initial distribution route
data, vehicle capacity, average daily load Assistant branch office, distances to Assistant branch



The 10" International Conference on Management of Technology, Innovation, and Project, 2025

office locations, and transportation costs categorized as fixed costs vehicle rental, personnel,
security fees) and variable costs (fuel) (Supriyadi et al., 2021) Using this data, optimization was
carried out using the Nearest Neighbors and Saving Matrix methods. Each method takes a
different approach to solving distribution route problems, and the choice of the appropriate method
significantly determines the success of route optimization. The Nearest Neighbors method is a
straightforward approach that selects the nearest point as the next step in the route, while the
Saving Matrix method combines points on routes that yield the highest cost savings (Setyo
Oetomo et al., 2022).

3.1 Saving Matrix Method

The Saving Matrix method is utilized to determine distribution routes and the required
number of vehicles to achieve the shortest possible routes and minimize transportation costs,
taking vehicle capacity into account. This approach reduces both costs and travel distances by
considering existing constraints(Salsabila Islami Yusnindi & Handayani, 2022): The process of
applying the Saving Matrix method involves the following steps :

a. Determining distances
The process starts by measuring the distances between customers. This step helps
applications like Google Maps accurately calculate the distances between one customer and
another.

b. Calculating distance matrices
The distance matrix can be calculated using the matrix formula, allowing the magnitude of
the distance values to be determined. The calculation is performed using the formula: Sab =
Cpa+t Cppb- Cap

where:

Sab = Savings in distance

Cpa = Distance from the depot to customer A
Cpb = Distance from the depot to customer B
Ca» = Distance between customer A and B.

3.2 Nearest Neighbor Method
The Nearest Neighbor method is an optimal route determination method for combinatorial

problems. Unlike solutions that aim for the fastest result, this method approaches problem-solving

by seeking the optimal value from a specific part of the main problem(Kurnia et al., 2021). The

steps for route formation using the Nearest Neighbor method are as follows :

a. Select the central point as the starting point for delivery.

b. Determine the point with the smallest distance from the starting warehouse, then combine the
two points.

c. The last visited point becomes the new starting point, and then find the nearest point from the
starting point.

d. Repeat the process until the vehicle's capacity is no longer sufficient for delivery.

e. Connect the points with a single line; this becomes one travel route, with vehicle capacity
being the constraint in forming a delivery route.

f.  Repeat steps one to five (point e) for all remaining points.
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The observed courier company employs box trucks for postal shipment distribution to
assistant branch office’s. These vehicles are Daihatsu Grandmax Box units with the following
specifications: dimensions of P x L x T (237 cm x 155 cm x 129 cm), a capacity of 4 CBM (cubic
meters), and a maximum weight limit of 1 ton (1,000 kg). The following steps outline the data
processing conducted to provide optimal postal shipment delivery routes

4.1 Distance Matrix
Measure travel distances from the branch office to each assistant branch office and
between assistant branch office to assistant branch office using tools such as Google Maps.

Table 2. Table Distance Matrix (Kilo Meter)

JG | PTR| MJG | SBO | KSE | BDM | PEK| PSO | TBE | JGT | MJW | BRG| NRO | GDO | DWK

JG 0 6.6 | 146 | 13.1 | 194 | 132 | 103 | 122 | 94 |75 13.6 | 20 193 | 12.1 | 6.7
PTR | 66 | O 7.6 7.6 135 | 19.7 | 18 15.1 | 10.7 | 7.2 147 | 221 | 193 | 21.7 | 124
MJIG | 146 |76 |0 6.6 147 | 28.1 | 264 | 22,6 | 19.1 | 9.7 | 10.1 162 | 22.1 | 24 17
SBO | 13.1]|76 | 6.6 0 7.6 267 |25 22.1 | 17.7 | 149 | 144 | 20.6 | 264 | 25.7 | 21.3
KSE | 194 | 135|147 |76 |0 348 | 354 | 146 | 156 | 202 | 223 | 279 | 325 | 313 | 25.6
BDM | 132 | 19.7 | 28.1 | 26.7 | 348 | O 2 247 | 17 169 | 205 | 272 | 21.1 | 123 | 149
PEK | 103 | 18 264 | 25 354 | 2 0 193 | 205 | 149 | 181 | 252 | 188 | 94 11.3
PSO | 122 | 15.1 | 22.6 | 22.1 | 146 | 247 | 193 | 0 44 | 222|258 | 333|268 |23 18.9
TBE | 94 | 10.7 | 19.1 | 17.7 | 15.6 | 17 205|144 |0 17.8 | 21.4 | 289 | 224 | 194 | 14.6
JGT |75 |72 |97 149 | 202 | 169 | 149|222 | 178 |0 7.7 134 | 133 | 148 | 6.3
MJW | 136 | 147 | 10.1 | 144 | 223 | 205 | 181 | 258 | 214 |77 | O 8.3 122 | 152 | 6.9
BRG | 20 | 2211 | 162 | 206 |279 | 272 | 252|333 | 289 | 134 |83 0 4.2 159 | 133
NRO | 193 | 193 | 22.1 | 264 | 325 | 21.1 18.8 | 26.8 | 224 | 133 | 122 | 4.2 0 144 | 87
GDO | 12.1 | 21.7 | 24 25.7 | 313 | 123 |94 | 23 194 | 148 | 152 | 159 | 144 | 0 8.6
DWK | 6.7 | 124 | 17 213 [ 256 | 149 | 113 | 189 | 146 | 63 | 6.9 133 | 8.7 8.6 0

4.2 Route Optimization Using Saving Matrix
The Saving Matrix was calculated by connecting two or more districts into one route.
Savings were computed using the formula : Sab= Cpa+ Cpb- Cab

Sprr-Mm1G = CigpR + Ci6-M1G6 — CPTR-MIG
Sprr-MIG = 6,6 + 14,6 — 7,6

Sprr-mic = 13,6

This process was repeated until the entire saving matrix table was filled :

Table 3. Table Saving matrix

PTR | MJG | SBO | KSE | BDM | PEK | PSO | TBE | JGT | MJW | BRG | NRO | GDO | DWK
PTR | 0O 13.6 | 12.1 | 125 | 0.1 -1.1 137 |53 [69 |55 4.5 6.6 -3 0.9
MJG 0 21.1 | 193 | -03 -1.5 142 |49 | 124 | 181 184 | 11.8 | 2.7 43
SBO 0 249 | -04 -1.6 |32 |48 |57 | 123 125 | 6 -0.5 -1.5
KSE 0 2.2 5.7 117 132 | 6.7 | 107 | 11.5 | 6.2 0.2 0.5
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BDM 0 215107 |56 |38 |63 6 114 | 13 5
PEK 0 32 |-08 {29 |58 5.1 10.8 | 13 5.7
PSO 0 172 |25 | 0 -1.1 | 47 1.3 0
TBE 0 -09 | 1.6 0.5 6.3 2.1 1.5
JGT 0 134 | 141 | 135 | 48 7.9
MJW 0 253 | 20.7 | 10.5 13.4
BRG 0 35.1 | 155 55
NRO 0 17 17.3
GDO 0 10.2
DWK 0

4.2.1 Sorting of Saving Values

The saving values obtained are sorted from the highest to the lowest. The highest saving
value is selected, and in the next iteration, the row and column containing the highest saving value
are crossed out. The iteration will stop when all entries in the rows and columns have been
selected, resulting in the sequence of iterations based on the saving values.

Table 4. Table of Saving Values Sorted from Highest to Lowest

PTR| MJG | SBO | KSE | BDM | PEK| PSO | TBE | JGT| MJW | BRG| NRO | GDO | DWK
PTR |0 | 136 | 121 | 125 | 01 | -1.1 |37 |53 |69 |55 |45 |66 |3 |09
MJG 0 211|193 | 03 |-15 |42 |49 | 124|181 | 184 | 118 | 27 | 43
SBO 0 | 249 | 04 |-16 |32 |48 |57 | 123 | 1256 05 | -15
KSE 0 |22 | 57|17 | 132167 | 107 | 11562 |02 |05
BDM 0 21507 |56 |38 |63 |6 |14 |13 |5
PEK 0 |32 | 0829 |58 |51 |108 |13 |57
PSO 0 |172] 250 01 47 113 |o
TBE 0 | 09|16 |05 |63 |21 |15
JGT 0 | 134 | 141 ] 135 | 48 | 79
MIW 0 253 | 207 | 105 | 134
BRG 0 | 351 | 155 | 55
NRO 0 17 | 173
GDO 0 10.2
DWK 0

Table S. Table of Saving Values Sorted from Highest to Lowest Along with Routes
NO 1 2 3 4 5 6 7 8 9 10 1 12

SAVING | 351 | 253 | 249 | 215 | 211 | 172 | 170 | 170 | 136 | 134 | 130 | 79
VALUE
ROUTE | BRG- | MIW- | SBO- | BDM- | MIG- | PSO- | KSE-| NRO- | PTR- | DWK- | BDM- | IGT-

NRO | BRG | KSE | PEK | SBO | TBE | PSO | GDO | MIG | MIW | GDO | DWK

4.2.2 Sorting of Delivery Routes Using the Saving Matrix Method

From the sorted saving data above, two routes can be determined with a maximum vehicle
load of 1 Ton or 1.000 kg and a fuel efficiency of 13 Km/L as follows:
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Table 6. Table of Route Determination Results Using the Saving Matrix Method

NO ROUTE LOAD |DISTANCE COST
1 | JG-JGT-DWK-MJW-BRG-NRO-GDO-BDM-PEK-JG 1.000 kg 72,2 km Rp. 440.000
2 | JG-PTR-MJG-SBO-KSE-PSO-TBE-JG 900 kg 56,8 km Rp. 428.000
TOTAL 1.900 kg 129 km Rp. 868.000

4.3 Solution Using the Nearest Neighbor Method Approach
The Nearest Neighbor method, in each iteration, searches for the nearest assistant branch
office to the last visited assistant branch office to be added to the end of the route. This chapter
explains the steps involved in using the Nearest Neighbor algorithm as follows:

In this step, the process begins at the Branch Office (JG), where the distances to all 14
Assistant Branch Offices are measured. The distances vary, with the shortest being 6.6 km
and the longest 20 km. Using the Nearest Neighbor algorithm, the closest Assistant Branch
Office, located 6.6 km away in District Peterongan (PTR), is selected as the first destination.

Table 7. Table of Distances from Branch Office (JG) to HUB District Peterongan (PTR)

NO 1 2 3 4 5 6 7 8 9 10 11 12 13 14
HUB PTR | MJG | SBO | KSE | BDM | PEK | PSO | TBE | JGT | MJW | BRG | NRO | GDO | DWK
DISTANCE| 6.6 | 146 | 13.1 | 194|132 | 103|122 |94 |75 | 136 | 20 193 | 12.1 | 6.7
LOAD 250 | 200 | 100 | 50 | 50 150 | 200 | 100 | 50 | 200 100 | 150 | 50 250

The next step begins at District Peterongan (PTR), where distances to the remaining 14
districts are calculated. These distances range from 7.2 km to 22.1 km. Using the Nearest
Neighbor algorithm, the closest district to PTR, which is District Jogoroto (JGT) at a distance
of 7.2 km, is selected as the second destination.

Table 8. Table of Distances from PTR to JGT

NO 1 2 3 4 5 6 7 8 9 10 11 12 13 14
HUB PTR | MJG | SBO | KSE | BDM | PEK | PSO | TBE | JGT | MJW | BRG | NRO | GDO | DWK
DISTANCE| 0 76 | 7.6 | 13.5] 197 | 18 | 151 | 10.7 | 7.2 | 147 | 22.1 | 193 | 21.7 | 124
LOAD 250 | 200 | 100 | 50 50 150 | 200 | 100 | 50 | 200 | 100 | 150 50 250

Repeat the steps above until only the last destination remains, as shown in the table below:

Table 9. Table of Distances from PEK to BDM

NO 1 2 3 4 5 6 7 8 9 10 11 12 13 14
HUB PTR | MJG | SBO | KSE | BDM | PEK | PSO | TBE | JGT | MJW | BRG | NRO | GDO | DWK
DISTANCE 2 0

LOAD 250 | 200 | 100 | 50 50 150 | 200 | 100 | 50 | 200 | 100 | 150 50 250
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The courier company's postal distribution route has been optimized effectively using the
Nearest Neighbor method. This approach determines the sequence of the closest hubs as follows:
PTR - JGT - DWK - MJW - BRG - NGR - TBE - PSO - KSE - SBO - MJG - GDO - PEK - BDM.
Considering the vehicle's capacity of 1 ton (1000 kg), the two most efficient distribution routes
are:

® Route AisJG-PTR-JGT -DWK - MJW - BRG - NGR -JG
® Route Bis JG - TBE - PSO - KSE - SBO - MJG - GDO - PEK - BDM - JG.

Table 10. Table of Route Optimization Using the Nearest Neighbor Method

NO ROUTE LOAD |DISTANCE COST
1 | JG-PTR-JGT-DWK-MJW-BRG-NGR-JG 1.000 kg 58,8 km Rp. 430.000
JG-TBE-PSO-KSE-SBO-MJG-GDO-PEK-BDM-IG 900 kg 91,2 km Rp. 455.000
TOTAL 1.900 kg 150 km Rp. 885.000

4.4 Comparison Analysis of Methods
The comparison of costs and distances between the initial route and the proposed route
after using the Saving Matrix method, compared with the Nearest Neighbor method, is as follows :

Table 11. Table of Comparison Between Saving Matrix and Nearest Neighbor

NO ROUTE LOAD |DISTANCE COST
SAVING MATRIX METHOD 1.900 kg 129km |  Rp. 868.000
2 | NEAREST NEIGHBOR METHOD 1.900 kg 150km |  Rp. 885.000
DIFFERENCE 0kg 21 km Rp. 17.000

The table summarizes cost calculations using two methods to determine the total distance
for each route. This paper aims to compare these optimization methods to identify the more
effective one, helping the company minimize distribution costs.

Various factors, such as route distances, influence cost calculations and significantly affect
fuel expenses. By applying the Nearest Neighbor and Saving Matrix methods, more effective route
planning can lead to substantial reductions in transportation costs.

Daily cost analysis shows that using the Nearest Neighbor method costs Rp. 885,000,
while the Saving Matrix method costs Rp. 868,000, which is lower. Both methods successfully
optimize routes and reduce operational costs from the original route cost of Rp. 1,272,000.
However, the Saving Matrix method proves superior, saving an additional Rp. 17,000 per day
compared to the Nearest Neighbor method.

5. CONCLUSIONS

Calculations using the Nearest Neighbor and Saving Matrix methods show that both
approaches successfully minimized the total distribution distance for postal shipments. However,
the Saving Matrix method was more effective in reducing both distance and costs. This method
resulted in a daily cost of Rp. 868,000, which is Rp. 17,000 less than

the Nearest Neighbor method. It also reduced the route distance by 16% (24.5 km) and
lowered daily costs by 32% (Rp. 404,000) compared to the original route. In conclusion, the
Saving Matrix method is more efficient for reducing travel distances and distribution costs for the
courier company. Future research should focus on developing a system to help drivers find
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alternative routes when encountering obstacles. Additionally, equipping vehicles with sensors to
monitor loads could prevent overloading, reduce accidents, and further optimize costs.
6. REFERENCES

For journal articles and conference proceedings:

Alweshah, M., Almiani, M., Almansour, N., Al Khalaileh, S., Aldabbas, H., Alomoush, W., & Alshareef,
A. (2022). Vehicle routing problems based on Harris Hawks optimization. Journal of Big Data, 9(1).
https://doi.org/10.1186/s40537-022-00593-4

Ariyanto, D., & Suseno. (2023). Optimalisasi Penentuan Rute Distribusi Roti Bakar Dengan Metode
Saving Matrix Dan Algoritma Nearest Neighbor Pada Pabrik Roti Bakar Azhari. JURNAL ILMIAH
TEKNIK INDUSTRI DAN INOVASI, 2(1), 1-11. https://doi.org/10.59024/jisi.v2i1.494

Ary Arvianto, Yusuf Widharto, Chaterine Alvina Prima Hapsari, Dhuta Tyrone Dewanto, Purnawan Adi
Wicaksono, Singgih Saptadi, & Wiwik Budiawan. (2023). Optimizing the drinking water gallon
distribution using vehicle routing problems with pick-up and delivery approach (Case Study of Berkah
RO Drinking Water Depot). World Journal of Advanced Research  and Reviews, 18(2),

979-1002. https://doi.org/10.30574/wjarr.2023.18.2.0881

Behmanesh, E., & Pannek, J. (2021). A Comparison between Memetic Algorithm and Genetic Algorithm
for an Integrated Logistics Network with Flexible Delivery Path. Operations Research Forum, 2(3).
https://doi.org/10.1007/s43069-021-00087-8

Bolodurina, I. P., Parfenov, D. 1., Zabrodina, L. S., Kuznetsova, L. Y., Zhigalov, A. Y., & Yanishevskaya,
N. A. (2020). Development of intelligent virtual assistant for planning the optimal travel route. Journal
of Physics: Conference Series, 1661(1). https://doi.org/10.1088/1742-6596/1661/1/012168

Chen, L. (2022). Logistics Distribution Path Optimization Using Support Vector Machine Algorithm under
Different  Constraints. ~ Wireless =~ Communications and  Mobile = Computing,  2022.
https://doi.org/10.1155/2022/7260995

Davidich, Yu., Galkin, A., Ponkratov, D., Kush, Y., & Samchuk, G. (2023). DETERMINATION OF
LOGISTICS PARAMETERS OF E-CARGO BIKES FOR SUSTAINABLE DELIVERY OF POSTAL
CARGO IN CITIES. Municipal Economy of Cities, 4(178), 304-312. https://doi.org/10.33042/2522-
1809-2023-4-178-304-312

Febriyanti, D. E., Primadasa, R., & Sutono, S. B. (2022). Determination of Distribution Routes Using the
Saving Matrix Method to Minimize Shipping Costs at PT. SUKUN TRANSPORT LOGISTICS.
https://doi.org/10.12198/spektrum.v20i1.18

Gunawan, Utomo, A., Pambudi, G., Hamada, K., & Yanuar. (2023). Optimization of Shipping Routes for
Container Ships from Indonesia to the Asia-Pacific Using Heuristic Algorithms. Journal of Marine
Science and Engineering, 11(7). https://doi.org/10.3390/jmse11071360

Hakim Gusti, M. L., & Aryanny, E. (2023). Determining The Optimal Milk Distribution Route Using The
Ant Colony Optimization Method on Milk Industry. Spektrum Industri, 21(2), 141-148.
https://doi.org/10.12928/s1.v21i2.92

He, D. (2022). Intelligent Selection Algorithm of Optimal Logistics Distribution Path Based on Supply
Chain Technology. Computational Intelligence and Neuroscience, 2022.
https://doi.org/10.1155/2022/9955726

Jin, J. (2022). The Intelligent Selection Method of Distribution Sites Driven by the Intelligent Optimization
Algorithm. Mobile Information Systems, 2022. https://doi.org/10.1155/2022/9266844

Kurnia, G., Dewi, N. P., & Darmawan, V. (2021). Optimizing Warehouse Distribution Routes During Eid
Season Using Saving Matrix and Nearest Insert Method. In Jurnal Logistik Indonesia (Vol. 5, Issue 2).
http://ojs.stiami.ac.id

Kushariyadi, Sono, Adi, T. W., Eka Aristantia, S., & Aviciena Taufiqurrahman, M. (2024). Analisis Rute
Distribusi BBM di Pertashop Menggunakan Metode Saving Matrik. Jurnal Sistim Informasi Dan
Teknologi, 51-56. https://doi.org/10.60083/jsisfotek.v5i4.332



The 10" International Conference on Management of Technology, Innovation, and Project, 2025

Li, J., Wang, Y., & Du, K. L. (2022). Distribution Path Optimization by an Improved Genetic Algorithm
Combined with a Divide-and-Conquer Strategy. Technologies, 10(4).
https://doi.org/10.3390/technologies10040081

Li, S., Zhang, H., Li, Z., & Liu, H. (2021). An air route network planning model of logistics uav terminal
distribution in urban low altitude airspace. Sustainability = (Switzerland), 13(23).
https://doi.org/10.3390/su132313079

Liu, W. (2020). Route Optimization for Last-Mile Distribution of Rural E-Commerce Logistics Based on
Ant Colony Optimization. IEEE Access, 8, 12179-12187.
https://doi.org/10.1109/ACCESS.2020.2964328

Lotfalian, M., Peyrov, S., Adeli, K., & Pentek, T. (2022). Determination of Optimal Distribution and
Transportation Network (Wood Transportation in Iran). Croatian Journal of Forest Engineering, 43(2),
313-323. https://doi.org/10.5552/crojfe.2022.1779

Lubis, A. R., Lubis, M., & Al-Khowarizmi. (2020). Optimization of distance formula in k-nearest neighbor
method.  Bulletin  of  FElectrical  Engineering and  Informatics, 9(1), 326-338.
https://doi.org/10.11591/eei.v9il.1464

Maniah, M., Mulyati, E., & Hamidin, D. (2023). OPERATIONAL RISK ANALYSIS FOR MANPOWER
(DRIVER) ON POSTAL NETWORK. JURTEKSI (Jurnal Teknologi Dan Sistem Informasi), 9(2),
199-206. https://doi.org/10.33330/jurteksi.v9i2.1905

Masdzarif, N. D. 1., Ibrahim, K. A., Gan, C. K., Au, M. T., Baharin, K. A., Emran, N. A., & Abidin, Z. Z.
(2023). An efficient method for estimating energy losses in distribution’s feeder. Bulletin of Electrical
Engineering and Informatics, 12(4), 1919-1928. https://doi.org/10.11591/eei.v12i4.5261

Nam, D., & Park, M. (2020). Improving the operational efficiency of parcel delivery network with a bi-
level decision making model. Sustainability (Switzerland), 12(19), 1-19.
https://doi.org/10.3390/su12198042

Novelan, M. S., Efendi, S., Sihombing, P., & Mawengkang, H. (2023). VEHICLE ROUTING PROBLEM
OPTIMIZATION WITH MACHINE LEARNING IN IMBALANCED CLASSIFICATION
VEHICLE ROUTE DATA. Eastern-European Journal of Enterprise Technologies, 5(3(125)), 49-56.
https://doi.org/10.15587/1729-4061.2023.288280

Prasertwit, T., & Kanchanasuntorn, K. (2021). Preliminary Study of Environmental Impact Related to E-
commerce Activities in Thailand. E3S Web of Conferences, 259.
https://doi.org/10.1051/e3scont/202125903004

Pratiwi, M., & Lubis, R. S. (2023). Distribution Route Optimization Using Nearest Neighbor Algorithm
and Clarke and Wright Savings. Sinkron, 8(3), 1638—-1652.
https://doi.org/10.33395/sinkron.v8i3.12622

Razita, F., & Basaria, F. T. (2024). Optimizing Routes for Sustainability: A Comparative Analysis of
Parcel Distribution Methods in South Jakarta. IOP Conference Series: Earth and Environmental
Science, 1324(1). https://doi.org/10.1088/1755-1315/1324/1/012078

Riadhi, A. R., Aidid, M. K., & Ahmar, A. S. (2020). Analisis Penyebaran Hunian dengan Menggunakan
Metode Nearest Neighbor Analysis. VARIANSI: Journal of Statistics and Its ~ Application  on
Teaching and Research, 2(1), 46. https://doi.org/10.35580/variansiunm12901

Salsabila Islami Yusnindi, S. I. Y., & Handayani, W. (2022). Pengoptimalan Rute Distribusi Menggunakan
Metode Saving Matrix Pada Produk Makanan Beku Cv.Sego Njamoer. Jurnal E-Bis (Ekonomi-Bisnis),
6(1), 153—170. https://doi.org/10.37339/e-bis.v6i1.883

Setyo Oetomo, D., Ramdhani, R. F., & Abdi, A. P. (2022). Penentuan rute pengiriman produk dengan
meminimalkan biaya transportasi menggunakan metode saving matrik dan nearest neighbour di PT.
Aisyah Berkah Utama (Vol. 22). https://ojs.sttind.ac.id/sttind_ojs/index.php/Sain

Supriyadi, A., Mawardi, S., & Nalhadi, K. (2021). Minimasi Biaya Dalam Penentuan Rute Distribusi
Produk Minuman Menggunakan Metode Savings Matrix. Pros. Semin. Nas. Ris. Ter. SENASSET,
4(2), 1-8. https://doi.org/10.30737/jati



The 10" International Conference on Management of Technology, Innovation, and Project, 2025

Szabo, A. A., 1llés, B., & Banyai Toth, A. (2021). Trends in Route Planning with the Tools of Intelligent
Distribution Logistics. Advanced Logistic Systems - Theory and Practice, 15(1), 65-86.
https://doi.org/10.32971/als.2021.006

Utama, D. M., Fitria, T. A., & Garside, A. K. (2021). Artificial Bee Colony Algorithm for Solving Green
Vehicle Routing Problems with Time Windows. Journal of Physics: Conference Series, 1933(1).
https://doi.org/10.1088/1742-6596/1933/1/012043

Xin, L., Xu, P., & Manyi, G. (2022). Logistics Distribution Route Optimization Based on Genetic
Algorithm. Computational Intelligence and Neuroscience, 2022.
https://doi.org/10.1155/2022/8468438

Zdolsek Draksler, T., Cimperman, M., & Obrecht, M. (2023). Data-Driven Supply Chain Operations—The
Pilot Case of Postal Logistics and the Cross-Border Optimization Potential. Sensors, 23(3).
https://doi.org/10.3390/523031624

Zhu, X., Yan, R., Huang, Z., Wei, W., Yang, J., & Kudratova, S. (2020). Logistic Optimization for Multi
Depots Loading Capacitated Electric Vehicle Routing Problem from Low Carbon Perspective. IEEE
Access, 8, 31934-31947. https://doi.org/10.1109/ACCESS.2020.2971220



