, Jurnal Ekonomi
= " Volume 13, Number 01, 2024, DOI 10.54209/ekonomi.v13i01

S Tarcopr . [ESSN 2721-9879 (Online)
2, AN, I\‘ MTTUTE https:/fejournal.seaninstitute.or.id/index.php/Ekonomi

Adoption of Agile Approach in Developing Fleet Management Sys-
tem for Cargo Companies

Denny Jean Cross Sihombing
Information System Study Program, Atma Jaya Catholic University of Indonesia

Article Info ABSTRACT

Keywords: This research investigates adopting Agile methodology in developing
Fleet management, fleet management systems for cargo companies. The problem investi-
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Cargo. effectiveness of Fleet Management System development and response

to changes in the dynamic cargo industry. The research method in-
volved a comprehensive literature review, interviews with cargo indus-
try experts and Agile experts, a survey of potential users of the Fleet
Management System, and functional testing and User Acceptance Test
(UAT) of the developed system. The results showed that adopting the
Agile methodology successfully resulted in a responsive and adaptive
Fleet Management System with an intuitive user interface, good vehi-
cle management functionality, accurate shipment tracking, and opti-
mized system performance. This research contributes to providing a
more in-depth view of the benefits and implications of using Agile
methodology in Fleet Management System development for the cargo
industry, as well as providing solutions that can improve operational
efficiency and services for cargo companies and end users.
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INTRODUCTION

The cargo industry is essential in the global economy by connecting manufacturers, distrib-
utors, and consumers worldwide. The industry is responsible for delivering goods from one
location to another, whether locally, nationally, or internationally. The development trend
of the cargo industry shows a signific(Camacho-Munoz et al., 2023; Gonzalez-Calderon et
al,, 2022; Jorgensen et al., 2023; Longo et al., 2022; Malik et al., 2023)ant increase along
with the globalization of trade and e-commerce. Many cargo companies, such as cargo air-
lines, ground shipping companies, and ocean shipping companies, offer diverse delivery
services, including express delivery, bulk cargo delivery, and special cargo delivery. How-
ever, the cargo industry faces challenges such as fluctuating fuel costs, security, regula-
tions, and increasing customer demands.

A Fleet Management System is an essential information technology infrastructure for
cargo companies to manage vehicle fleets and logistics operations efficiently. The system
helps in fleet position tracking, vehicle performance monitoring, driver management, route
management, and vehicle maintenance scheduling. Key features commonly found in Fleet
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Management Systems include real-time GPS tracking systems, fleet performance data
analysis, integration with order management systems, and periodic maintenance notifica-
tions. Using a Fleet Management System, cargo companies can improve operational effi-
ciency, reduce operational costs, improve safety, and increase customer satisfaction
through timely and accurate deliveries(du Plessis et al., 2024; Hunt et al., 2023; Kim et al,,
2021; Njoya et al.,, 2023; Polkinghorne et al., 2024; Tseremoglou et al., 2022).

Traditional approaches such as waterfall are often used in Fleet Management System
development, where development is done linearly with structured phases such as analysis,
design, implementation, testing, and maintenance. However, this approach has the disad-
vantage of needing more flexibility in responding to changing customer and market re-
quirements. In addition, this approach takes a long time to complete projects and often re-
sults in products that must meet user expectations. In the dynamic and fast-changing cargo
industry, the traditional approach may not be suitable as it cannot accommodate the rapidly
occurring changes, thus prompting the need to adopt a more adaptive and collaborative
approach, such as the Agile approach, in developing the Fleet Management System.

The Agile Fleet Management System development approach offers a more adaptive
and responsive approach to change than traditional approaches. The fundamental princi-
ples of Agile methodology, such as collaboration between teams, prioritization of the deliv-
ery of working software, and the ability to respond quickly to changing user needs, distin-
guish it from waterfall approaches(Al-Saqqa et al., 2020; Bomstrom et al., 2023; Dingsoeyr
et al,, 2019; Dingsayr et al., 2012; Estrada-Esponda et al., 2024; Najihi et al., 2022; Santos
et al,, n.d.; Shrivastava & Rathod, 2014). Some advantages of using Agile in fleet manage-
ment system development include increased transparency, flexibility in responding to
changes, and reduced project risk. By implementing Agile, cargo companies can develop
fleet management systems that are more adaptive and responsive to changes in business
and technology needs, allowing them to remain competitive in a fast-changing market.

Although the application of Agile methodology has become common in software de-
velopment, there is a significant research gap in the literature related to the application of
Agile in the development of Fleet Management Systems in cargo companies. This research
aims to fill that gap by investigating how the application of Agile can benefit cargo compa-
nies in developing a more adaptive and responsive fleet management system. Through this
research, it is expected to find practical guidance and insights that can help cargo compa-
nies effectively apply Agile approaches in developing their fleet management systems. The
potential benefits of this research will not only be felt by the cargo industry. However, they
will also contribute to our understanding of the application of Agile in an industrial context
and provide insights for the academic community on the importance of adaptation of soft-
ware development methodologies that suit the specific characteristics of various industries.

METHODS
The research started with a requirements definition phase, which involved a thorough liter-
ature review on the cargo industry, Fleet Management System, and Agile methodology, as
well as interviews with experts and a survey of potential users of the fleet management
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system in cargo companies. This step aims to identify the primary needs and requirements
in developing a fleet management system. The next stage is planning, where a suitable Ag-
ile methodology is selected, a sprint backlog is created, and a project plan is drawn up that
includes an estimate of the time and resources required. Then, the research proceeded to
the development stage, where the fleet management system was developed through a se-
ries of sprints based on the established sprint backlog, focusing on developing features and
functionality of value to users. Finally, the research reached the testing stage, where the
developed system was thoroughly tested through user acceptance testing to obtain feed-
back, improvements, and system enhancements before documentation and deployment to
the production environment at the cargo company.

Requirement Definition

Planning

A

Development

h 4

Testing

Figure 1. Research Stages

Definition of Need

The initial stage of this research began by conducting a comprehensive literature re-
view related to the cargo industry, Fleet Management Systems, and Agile methodology.
This Lliterature review aims to gather relevant and in-depth information to understand the
context and specific needs in developing a Fleet Management System for cargo companies.
Furthermore, interviews were conducted with experts with extensive experience and
knowledge in the cargo industry and software development practices using the Agile ap-
proach. These interviews were conducted to obtain diverse and in-depth perspectives on
the needs and challenges of developing the Fleet Management System. In addition, a sur-
vey of potential users of the Fleet Management System in cargo companies was conducted
to identify their needs, preferences, and expectations of the system to be developed. The
data collected was then thoroughly analyzed to identify the primary needs and require-
ments for developing the Fleet Management System. The results of the analysis became
the basis for defining the project's scope, which included the limitations and objectives to
be achieved in this study.
Planning
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After defining the needs and scope of the project, the next stage is planning. At this
stage, the Agile methodology considered most suitable for the characteristics and needs of
the Fleet Management System development project for cargo companies is selected. The
selection was based on an in-depth evaluation of the various Agile methodologies availa-
ble as well as consideration of the culture and organizational environment of the cargo
company. Next, a sprint backlog was created containing a list of features and functionality
to be developed in each development iteration (sprint). This process involved prioritizing
various features and functionalities based on business value and user needs, thus ensuring
that each sprint produced valuable results. In addition, an estimate is made of the time and
resources required to complete the project. These estimates form the basis for developing a
project plan that includes details about the methodology, the sprint backlog, the develop-
ment timeline, and the budget required for the project.

Development

After the planning is complete, proceed with the development stage. At this stage,
the development of the Fleet Management System is based on the Agile methodology. The
development process is carried out in a series of short, iterative sprints, where each sprint
results in increased usable functionality. The team collaborates to develop features and
functionality in the sprint backlog. Each code developed is then thoroughly tested through
unit testing to ensure quality. Next, all the developed code sections are integrated to build
a complete Fleet Management System system. System testing is carried out to ensure that
the system as a whole functions correctly and meets the user needs that have been set be-
forehand.

Testing

At this stage, the developed Fleet Management System is tested. Testing is carried
out in several stages, from user acceptance testing, which aims to obtain feedback from end
users about the system's performance and functionality. The feedback is then used to make
improvements and enhancements to the system, including fixing bugs and problems found
during testing. In addition, documentation of the Fleet Management System was also car-
ried out, which included writing user manuals and technical guides to facilitate the end us-
ers and the development team's use and maintenance of the system.

RESULTS AND DISCUSSION

Definition of Need

The outcome of the Requirements Definition, as shown in Table 1, shows a series of steps
taken to understand the needs and critical requirements in the development of a Fleet
Management System for a cargo company. A comprehensive literature review provided a
deep understanding of the cargo industry context, the Fleet Management System concept,
and relevant Agile methodologies. Interviews with experts and practitioners of the cargo
industry and software development enriched the insights by providing first-hand perspec-
tives from those experienced in the field. A survey of potential users of the Fleet Manage-
ment System provided an overview of user preferences, expectations, and needs that
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would guide the development of the system. Careful analysis of data from all these sources
of information forms the basis for defining the project's scope by setting clear boundaries
and objectives. Thus, the Requirements Definition stage helps ensure that the Fleet Man-
agement System development project will be focused on meeting user needs and defined
business objectives and reducing the risk of errors or non-conformance with existing expec-
tations.

Table 1. Results of Needs Definition

Activities Description
Literature Re- A comprehensive literature review of the cargo industry, Fleet Manage-
view ment System, and Agile methodology to understand the relevant context
and trends.
Interview with Interviews with cargo industry experts and practitioners of software de-
Experts velopment with an Agile approach to gain in-depth insights into the needs
and challenges in the development of a Fleet Management System.
User Survey A survey of potential users of the Armada Management System in cargo

companies to identify their preferences, expectations, and needs for the
system to be developed.
Data Analysis Thoroughly analyze the data from the literature review, interviews, and
surveys to identify the essential needs and requirements in developing the
Fleet Management System.
Definition of Define the project's scope by setting the boundaries and objectives to be
Project Scope  achieved in developing a Fleet Management System for cargo companies.

Planning

The project planning for developing a Fleet Management System for a cargo company
shows some of the critical steps taken in the planning process, as shown in Table 2. Select-
ing an Agile Methodology is a crucial first step because it determines the development ap-
proach used during the project. By conducting an in-depth evaluation of the various meth-
odologies available, the project team can choose the approach that best suits the character-
istics and needs of the project. Sprint backlog creation is the next focus in the planning
stage. By creating a sprint backlog, the project team can identify and prioritize the features
and functionality to develop each development iteration (sprint) based on business value
and user needs. Time and Resource Estimation is also an essential step in the planning
stage, as it helps the project team to make a realistic estimate of the duration and resources
required to complete the project. In addition, the Project Plan is the last stage that inte-
grates all the previous information. The project plan includes details about the develop-
ment methodology to be used, the sprint backlog, the development timeline, and the budg-
et required for the project. Thus, the Planning stage ensures that the Fleet Management
System development project runs efficiently and effectively, considering all aspects re-
quired for successful software development.

Table 2. Planning

Activities Description
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Agile Methodol-  Conducted an in-depth evaluation of the various Agile methodologies
ogy Selection available to select the most suitable one according to the characteristics

and needs of the Fleet Management System development project for
cargo companies, taking into account the company's organizational cul-

ture and environment.

Sprint Backlog Develop a list of features and functionality to be developed in each de-

Creation velopment iteration (sprint), prioritizing based on business value and
user needs. This ensures that each sprint produces valuable results that

meet user needs.

Time and Re- Estimate the time and resources required to complete the overall pro-
source Estima- ject, including the time required for each development sprint and the
tion appropriate allocation of resources.
Project Plan Develop a project plan that includes details about the methodology to
Preparation be used, the sprint backlog, the development timeline, and the budget

required for the project. This plan guides the development team in exe-
cuting the project efficiently and by the set targets.
Prioritization and Set priorities for each feature and functionality in the sprint backlog
Budget Setting  based on the needs and budget availability. By setting priorities careful-
ly, the development team can focus on developing the most important
and valuable features within the available budget.

Planning

After the planning phase was completed, the project team proceeded to the devel-
opment phase, which is the phase where the Fleet Management System was developed
based on the pre-selected Agile methodology. The development process is carried out in a
series of short, iterative sprints, where each sprint results in increased functionality that us-
ers can use directly. The development team works co-laboratively to develop the features
and functionality in the sprint backlog, prioritizing the work based on pre-established needs
and priorities. Next, each piece of code developed is thoroughly tested through unit testing
to ensure its quality and minimize the possibility of bugs or errors. The integration stage is
done to combine all the code sections that have been developed into a complete Fleet
Management System system. Thorough system testing is carried out to ensure that the
system functions properly and meets the user needs set before. Thus, the development
phase is critical in software development and enables developers to produce quality prod-
ucts that meet user expectations.

Table 3. Sprint

Sprint Sprint Description Fitur dan Fungsionalitas yang
Dikembangkan
1 User Interface Development - Main user interface design
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- Main page creation
- Integration of interface navigation
2 Vehicle Management Feature Devel-  Addition of features to view vehicle infor-
opment mation
- Development of functions to manage ve-
hicle status
- Integration of vehicle data with the sys-

tem
3 Delivery Tracking Feature Imple- - Creation of a feature to track item ship-
mentation ments
- Enhanced tracking feature with GPS inte-
gration
- Development of delivery notification func-
tion
4 System Performance Improvement - Database performance optimization
User Interface Development - Improved system security

- Authentication process enhancements

The development of the Fleet Management System illustrates the iterative process
followed in software development, as shown in Table 3. The first sprint focused on devel-
oping the primary user interface, indicating an initial emphasis on an optimal user experi-
ence. The next sprint led to adding vehicle management-related features, highlighting ef-
forts to extend the system's core functionality. The third sprint emphasized implementing
delivery tracking features with GPS integration and delivery notifications, enriching the sys-
tem with more advanced delivery monitoring capabilities. The final sprint prioritized im-
proving overall system performance, affirming the commitment to ensuring system reliabil-
ity and security in the long term. From this analysis, the development of the Fleet Manage-
ment System was done in stages with a focus on improving the system's functionality, user
experience, and performance. Each sprint significantly improved the system's capabilities,
reflecting the iterative approach essential in successful software development.

Testing

Table 5 presents functional testing and User Acceptance Test (UAT), showing that
the Fleet Management System has undergone comprehensive and successful tests. In the
functional testing, all features and functionalities of the system have been successfully
tested and declared to function correctly. This indicates that the system's development has
considered all the specifications and functional requirements that have been set before-
hand. In addition, the UAT results show that the end users have accepted the system well
and without significant problems. Positive feedback from end users, such as user satisfac-
tion and the absence of problems found, confirmed that the system met their expectations
and fulfilled their needs well. Thus, the test results show that the Fleet Management Sys-
tem is ready to be widely implemented and adopted by end users with confidence in its
quality and performance.
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Table 5. Functionality Testing Results
Features or Functionality Functional Testing Re- Note
Tested sults
User Interface Successful Responsive and easy-to-use inter-
face
Vehicle Management Success Good vehicle management func-
tionality
Shipment Tracking Success Accurate and reliable shipment
tracking
System Performance Success Optimal system performance un-
der load
Table 6. UAT Testing Results
Test Description Hasil UAT Catatan
User interface testing Accepted User-favorable interface and easy to use
Vehicle management testing Accepted No issues found during testing
Delivery tracking testing Accepted Shipment tracking is smooth and accurate

System performance testing Accepted System performance is stable and responsive

CONCLUSION
Adopting Agile methodology in developing a Fleet Management System for the cargo in-
dustry is an important and successful step. The functional testing results and the User Ac-
ceptance Test show the system's success meeting end users' needs and expectations. The
critical factors verified through a series of tests are the intuitive user interface, good vehicle
management functionality, accurate shipment tracking, and optimized system performance.
Thus, this research makes an essential contribution to the cargo industry by providing a so-
lution that is adaptive and responsive to diverse needs in a complex operational environ-
ment.
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