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Agile Methodology, stock management, dispatch, and distribution of goods. This research
Warehouse Management, proposes an Agile approach as a potential solution by looking at tradi-
Cargo. tional warehouse management systems that must be more responsive

to changing customer demands and dynamic market conditions. Litera-
ture analysis and case studies show that implementing an Agile-based
warehouse management system can improve operational efficiency
and flexibility. By applying Agile principles, companies can be more
responsive to change, increase team collaboration, and improve the
process of stock management, dispensing, and distribution of goods.
This research provides a better understanding of the relevance of Agile
principles in managing a freight forwarder's warehouse operations
while highlighting the potential advantages that can be gained
through implementing an Agile-based warehouse management sys-
tem, as well as the challenges that need to be overcome in the pro-
cess. As such, this research provides a strong foundation for recom-
mending the use of Agile-based warehouse management systems to
improve operational efficiency and effectiveness in the freight forward-

ing industry.
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INTRODUCTION
The growth of the Global Logistics Industry has become a key driver for global eco-
nomic development, with a crucial role in supporting global supply chains. This
phenomenon is fuelled by increasing international trade, shifting global consump-
tion patterns, and technological advancements. Amidst this complexity, freight for-
warders play an essential role as the link between producers and consumers in the
global supply chain(Hunt et al., 2023; Njoya et al., 2023; Tseremoglou et al., 2022).
By efficiently managing the transport and distribution of goods, freight forwarders
facilitate the flow of goods from producers to consumers in different parts of the
world. However, warehouse operations in freight forwarding companies face sever-
al challenges that affect the efficiency and reliability of their services. Such chal-
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lenges include increasing complexity in stock management, goods dispatch, and
timely distribution to the intended destination. As a result, freight forwarders must
find innovative solutions to improve their warehouse operations to overcome these
challenges and remain competitive in an increasingly competitive market(Kim et al.,
2021; Lietal, 2021; Yang et al,, 2023).

In logistics, warehouses have a central role in managing the flow of goods in
the supply chain. In general, a warehouse can be defined as a storage and man-
agement facility that acts as a transit point in the journey of goods from the produc-
er to the end consumer. Its main functions include storage, stock management, or-
der processing, and efficient distribution of goods. The main processes in ware-
house operations include goods receiving, storage, order picking, and delivery to
customers(Bombelli & Fazi, 2022; Camacho-Munoz et al., 2023; Gonzalez-Calderon
et al., 2022; Kooij et al., 2021). Each step in this process requires meticulous plan-
ning and execution to ensure the smooth flow of goods and efficient stock man-
agement. Warehouse efficiency is critical to improving business performance, as ef-
ficient warehouse operations can reduce stocking costs, speed up the delivery of
goods to customers, and improve overall customer satisfaction. Thus, an in-depth
understanding of the warehouse function, its operational processes, and the role of
warehouse efficiency in business performance is essential in improving the effec-
tiveness of company operations, especially in the highly competitive logistics indus-
try(Jorgensen et al., 2023; Lokras et al., 2022; Polkinghorne et al., 2024).

Traditional Warehouse Management Systems are often faced with several
constraints and limitations that can hinder the smooth operation of the warehouse.
These constraints may include a need for more flexibility in accommodating chang-
es in demand or customer needs, a lack of real-time visibility of stock, and limita-
tions in order or delivery management. Challenges in managing stock, dispatch, and
distribution of goods further complicate warehouse operations. These include diffi-
culties in predicting demand, managing stock rotation, and optimizing the release of
goods to match customer demand. The impact of these constraints and challenges
can negatively affect operational productivity and the quality of service provided by
the company. Delays in order fulfillment, stock inaccuracies, or errors in goods de-
livery can lead to customer dissatisfaction and harm the company's reputation.
Therefore, it is essential to find practical solutions to overcome these constraints to
increase operational efficiency and improve the quality of services freight forward-
ers provide(Narayanan & Antoniou, 2022; Soprano et al,, 2023; Yildiz et al.,, 2023).

Definition and Philosophy Agile has become a popular approach to software
development and business projects in the modern era. The principles underlying the
Agile approach include adaptability, team collaboration, responsiveness to change,
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and a focus on periodic value generation. These principles promote an iterative and
incremental approach to product or service development, allowing for quick ad-
justments to changing needs or market circumstances. The relevance of Agile prin-
ciples can also be applied in warehouse operations management, especially in the
context of improving efficiency and responsiveness to customer demands. Strong
team collaboration and adaptability in managing warehouse operations can help
freight forwarders more quickly adjust to changes in demand or unforeseen opera-
tional conditions. In addition, the Agile approach also enables continuous updates
and improvements in warehouse operational processes, which in turn can improve
productivity and overall service quality. Therefore, applying Agile principles in
warehouse operations management can be an effective strategy for improving the
performance of freight forwarders amidst the increasingly fierce competition in the
logistics industry.

The development and adoption of Agile-based warehouse management sys-
tems has become a significant trend across various industries. This approach
emerged in response to the need for greater flexibility, adaptability, and respon-
siveness in managing warehouse operations. Many companies, including those not
in the technology industry, have started adopting Agile concepts to improve their
operational efficiency and performance. Case studies on the successful implemen-
tation of Agile-based warehouse management systems show its positive impact on
productivity, service quality, and customer satisfaction. Companies that have suc-
cessfully implemented this approach find that they can quickly adapt their ware-
house operations to changes in market demand or customer needs, improving their
competitiveness. However, while the potential benefits of utilizing an Agile-based
warehouse management system are exciting, the challenges are significant. Suc-
cessful implementation requires strong commitment, investment of sufficient re-
sources, and organizational culture changes that may take time to implement. In
addition, adapting to Agile principles can also require changes in established opera-
tional processes, which can be a complicated and challenging process(Hasan et al.,
2013; Humpert et al,, 2022; Meiliana et al,, 2023; Michalides et al., 2023; Mishra &
Alzoubi, 2023; Paasivaara et al., 2018; Tendel et al., 2022). Therefore, while the
potential advantages of utilizing an Agile-based warehouse management system
are exciting, it is worth remembering that challenges must be overcome in the im-
plementation process.

This research is fundamental to the issues discussed as it highlights freight
forwarders' challenges in managing their warehouse operations. A summary of
such challenges includes complexities in stock management, goods dispensing, and
timely distribution, all of which can hinder efficiency and service quality. Therefore,
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this research investigates potential solutions to address these challenges. The justi-
fication for using an Agile-based warehouse management system in this research is
greater flexibility, adaptability, and responsiveness in warehouse operations.

By applying an Agile approach, freight forwarders are expected to improve
their operational efficiency, enhance the quality of service to customers, and
strengthen their competitive position in an increasingly fierce market. As such, this
research not only aims to provide new insights into the use of Agile-based ware-
house management systems but also to make a real contribution to improving the
overall operational performance of freight forwarding companies.

METHODS
This research involves three main stages in developing an Agile-based warehouse
management application. The first stage was user requirements analysis, where the
users' needs, preferences, and expectations were understood through direct inter-
action. The second stage involves the development of the application using an Agile
approach, with the formation of teams working in short iterations to plan, develop,
and evaluate the application. The final stage is functional evaluation and user ac-
ceptance, where the app is thoroughly tested to ensure it fulfills the functional re-
quirements and is easy for end users to use before it is fully implemented.

A 4

User Needs Analysis Application Development User Acceptance Evaluation

Y

Figure 1. Research Stages

User Needs Analysis

The user requirements analysis stage is an essential initial phase in the appli-
cation development process. By identifying key stakeholders and directly interact-
ing with potential users, the main objective is to understand their needs, prefer-
ences, and expectations regarding the application to be developed. Standard meth-
ods used in this stage include interviews, focus group discussions, and observa-
tions. The result of this analysis stage is a requirements analysis document that
contains a set of required features and functionalities. This document becomes the
primary reference for the development team in the next stage.
Application Development

Application development using the Agile approach involves forming teams
consisting of various roles, such as software developers, testers, and product own-
ers. Teams work in iterations called sprints, planning, developing, and evaluating
deliverables within a short timeframe. The process is iterative, focusing on team
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collaboration, rapid response to change, and periodic delivery of business value.
The product backlog is used as a to-do list, while stand-up meetings, sprint plan-
ning, sprint reviews, and sprint retrospectives are some of the regular activities in
Agile development.
User Acceptance Evaluation

The functional evaluation and user acceptance stage is when the application
has been completed and is ready to be tested by end users. This stage includes
functional testing, usability evaluation, and beta trials with end users. These eval-
uations ensure that the application fulfills the functional requirements set and is
easy to use and intuitive for users. The results of these evaluations will be used to
make final improvements before the app is approved for full use by end users.

RESULTS AND DISCUSSION

User Needs Analysis

The results of the user requirements analysis are as follows: Firstly, critical stake-
holders involved in using the application were identified, including warehouse man-
agement, operators, and internal administrative personnel, as well as external cus-
tomers and business partners. Secondly, focus group discussions or in-depth inter-
views were used to gain an in-depth understanding of the users' needs, prefer-
ences, and expectations of the warehouse management application to be devel-
oped. Thirdly, a requirements analysis document was drafted detailing users' de-
sired features and functionality. This document included functional and non-
functional requirements, such as stock management, shipment tracking, order pro-
cessing, analytical reports, and integration with existing systems. Finally, require-
ments are validated and prioritized by involving relevant stakeholders to ensure
that user needs are clearly understood and priority is given to the most critical and
urgent features. Thus, these steps ensure that a comprehensive understanding of
user needs is achieved before proceeding to the next stage of development.

Table 1. Data Collection Results

Stakeholder Desired Features and Functionalities Priority
Warehouse Management Real-time Inventory Tracking High
Warehouse Operators Automated Order Processing High
Administrative Staff Analytical Reports for Warehouse Performance Medium
Customers Shipment Tracking High
Business Partners Integration with ERP System Medium

Improving Warehouse Operations in Cargo Companies through Agile-based Ware-

house Management System—Denny Jean Cross Sihombing
2325|Page


https://ejournal.seaninstitute.or.id/index.php/Ekonomi

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

S i . ESSN 2721-9879 (Online)
v ) LAN l\‘ TTUTE https:/fejournal.seaninstitute.or.id/index.php/Ekonomi

Table 1 lists the results of the user requirements analysis in the development
of the warehouse management application. First, the stakeholders are the ware-
house management, who emphasized the importance of real-time stock tracking.
This feature has a high priority because it allows management to have proper visi-
bility of the inventory in the warehouse, which is essential in making effective deci-
sions related to inventory management. Furthermore, warehouse operators also
highlighted the need for automated order processing. This feature is also highly pri-
oritized as it can improve the efficiency of warehouse operations by reducing errors
and the time required for order processing. On the other hand, administrative per-
sonnel need analytical reports for warehouse performance, which has a medium
priority. While necessary for long-term monitoring, this may be a lower priority than
operational features directly affecting daily efficiency. Customers highlight the need
for goods shipment tracking, which is a high priority as it allows them to monitor
their shipments' status easily. Finally, business partners expect integration with
ERP systems, which has a medium priority due to its possible impact on integrating
existing systems and the availability of resources for its implementation. By priori-
tizing the user requirements according to the table, developers can adjust the appli-
cation development planning appropriately according to the user's critical needs.
Application Development

A series of steps and practices have been implemented during application de-
velopment using the Agile approach to ensure a smooth development process.
First, a development team is formed considering the requirements involving soft-
ware developers, testers, and product owners. After that, sprint scheduling defines
a specific period during which iterative development will be carried out on an ongo-
ing basis. Creating the product backlog is also crucial in determining the list of fea-
tures and functionality to be developed during the process. Sprint planning is then
done to plan the tasks that will be done during the sprint period.

Furthermore, iterative development includes coding, testing, and continuous
integration stages. Stand-up meetings are held regularly to ensure good coordina-
tion and monitor progress. After completion of the sprint, a sprint review is con-
ducted to evaluate the work and get feedback from stakeholders. Finally, a sprint
retrospective is used to evaluate the development process and identify areas of im-
provement for improvement in the next sprint. With these steps, the application de-
velopment process can run efficiently and respond to changes.

Figure 2 shows the sprint scheduling process in the Agile development meth-
odology. The stages in the process are represented by the various states shown in
the diagram. The stages start from the "ldle" state, which is the system's initial state
before the scheduling process begins. Once the scheduling begins, the system
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moves to the "SprintScheduled" state, which signifies that the sprint has been
scheduled and is ready to perform. Next, the team enters the sprint planning stage
("SprintPlanning"), where sprint goals and resources are allocated. Once planning is
complete, the process continues into the iterative development stage ("lterative-
Development"), where the team performs development iterations and produces
outputs according to the sprint timeframe. After the development iterations are
completed, the system enters the evaluation stage ("ReviewAndEvaluation"). Here,
the team evaluates the sprint results, checks for goal achievement, and identifies
areas of improvement. The transition from one stage to another occurs after a par-
ticular stage is completed. For example, after the sprint planning is complete, the
system moves to the iterative development stage, and so on. Once the evaluation is
complete, the system returns to the initial "Idle" state to schedule the next sprint.
Thus, this state diagram helps the development team understand the workflows
and processes involved in scheduling a sprint and ensures that each stage is exe-
cuted correctly according to the goals set in the Agile methodology.

Idle

SprintPlanning

Planning Complete

( | IterativeDevelopment

@‘Ent Complete Start Sprint

'““‘ ReviewAndEvaluation |

L )

Reset and Start Again Evaluation Complete

Initiate Scheduling Process J' SprintScheduled'l
“1 \

Figure 2. State Diagram
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Table 2 presents a warehouse management application's desired features and
functionality to improve the efficiency and effectiveness of warehouse operations
and freight forwarding processes. Analysis of each feature and its functionality re-
veals specific business needs and their impact on increased productivity and more
efficient management. The real-time inventory tracking feature enables livestock
monitoring, minimizes the risk of stock shortages, and improves customer satisfac-
tion through better responsiveness. Automated order processing can improve a
company's operational efficiency by reducing human errors and optimizing the de-
livery of goods. The analytical reports provided by the app facilitate an in-depth
evaluation of warehouse performance, providing the necessary insights for the
identification of areas of improvement and more informed decision-making. The
shipment tracking feature provides the necessary transparency to customers re-
garding the delivery status of their goods, reducing customer queries and com-
plaints. Integration with ERP systems ensures data consistency between ware-
house management and broader business systems, improving coordination be-
tween departments and optimizing overall business processes. Thus, a comprehen-
sive and integrated warehouse management application can provide significant ad-
vantages for companies in the face of increasingly fierce market competition.

Table 2 Features

Features Functions

Allows users to track and monitor inventory in real-time,
Real-time Invento- including tracking inbound and outbound items, stock ad-
ry Tracking justments, and physical location tracking in the warehouse.

Automates the order processing process from order place-

ment to delivery, including automated order receipt, stock

Automated Order verification, delivery scheduling, and automated invoice and
Processing receipt generation.

Provides in-depth analytical reports on warehouse perfor-
Analytical Reports mance, including operational efficiency analysis, warehouse
for Warehouse space utilization, workforce productivity, and inventory
Performance costs.

Enables users to track the status of shipments in real-time,
including information on item location, estimated time of
Shipment Tracking arrival, and shipment history.

Integrates the application with the existing Enterprise Re-
Integration with source Planning (ERP) system, facilitating seamless data
ERP System exchange between warehouse management system and
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Features Functions

ERP system, such as customer data, order data, and finan-
cial information.

User Acceptance Evaluation

The functional testing process is conducted to ensure that the application ful-
fills all pre-defined requirements, including testing various application features and
functionality to perform as expected. In keeping with the user-centered approach,
demo sessions or beta trials are held with end-users to get first-hand feedback on
the user experience and identify areas of improvement that may be needed before
the official launch. Usability evaluations were conducted to ensure that the applica-
tion was easy to use and intuitive for end users, which included testing the naviga-
tion, user interface, and clarity and consistency of the application design. Based on
user feedback and evaluation results, improvements and enhancements are made
to the app, including bug fixes, user interface adjustments, or adding new features
according to user needs. Before the official launch, training sessions or workshops
are held to prepare users to use the app so that they have a sufficient understand-
ing of the app's features and can use it effectively in their work environment. Final-
ly, end-user acceptance is done once the app is ready for use. This includes verify-
ing that the app has met their expectations and is ready for use in their daily opera-
tions. Thus, this series of steps ensures that the end users receive the app well and
function as expected in their work environment.

CONCLUSION
Implementing an Agile-based warehouse management system has great potential
to improve a freight forwarding company's operational efficiency and effectiveness.
By implementing an Agile approach, companies can be more responsive to changes
in customer demand and dynamic market conditions. This research highlights the
importance of understanding the challenges in a freight forwarder's warehouse op-
erations, especially regarding stock management, dispensing, and distribution of
goods. Ag-ile warehouse management systems can help overcome these con-
straints by providing the necessary flexibility, transparency, and collaboration in
warehouse operations management. Case studies of successful implementations of
Agile-based warehouse management systems provide insight into the potential
benefits, such as increased productivity and service quality, as well as the challeng-
es that need to be overcome, such as organizational culture change and complex
technology integration. Therefore, this research provides a strong foundation for
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advocating the use of Agile-based warehouse management systems as a solution
that can significantly improve freight forwarding companies' warehouse operations.
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