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Abstract: The purpose of this scientific article is to provide insight into strategies and steps
that can be taken by companies to overcome such problems and improve the efficiency of their
distribution systems. Thus, this article can contribute to the existing literature in the field of
supply chain management, logistics, and overall business operations. The method used is
qualitative by presenting the results in the literature derived from related scientific articles.
Research findings are presented in the form of research reports or scientific articles that
highlight the methodology, main findings, interpretation, and implications of the study. The
final result of this scientific article makes a contribution from the perspective of the researcher.
To achieve excellence in the distribution and delivery of goods, companies need to adopt a
holistic approach and use the right technology. By taking into account findings from previous
research, companies can improve their operational performance, reduce costs, and increase
customer satisfaction through the implementation of efficient and innovative distribution
strategies.
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INTRODUCTION

The distribution system plays a crucial role in ensuring products or services reach
consumers on time. An efficient distribution system not only includes smooth logistics but also
pays attention to equitable accessibility and a well-integrated first in first out (FIFO) principle
(Ren et al., 2022). Accessibility is the main foundation of building a successful distribution
system. This involves choosing a strategic warehouse or distribution center location so that it
can be easily reached by various modes of transportation, ranging from land, sea, air, to rail
(Kostikov, Jilkova and Stranska, 2021). The right location will ensure efficiency in the shipping
process, reduce freight costs, and speed up the overall delivery time. However, accessibility
alone is not enough. FIFO principles are also key in maintaining product integrity and quality
during the distribution process (Ramadani, Bhawika, and Baihaqi, 2021). By applying this
principle, the first item to enter the warehouse will be a priority for shipment, thus avoiding the
accumulation of goods that take a long time in the warehouse and reducing the risk of damage
or expiration.
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However, this FIFO system must be supported by adequate infrastructure and
technology. The use of a sophisticated inventory management system that is well connected to
the distribution system will enable accurate monitoring of stock and more efficient
management of orders (Heryanto and Santoso, 2023). Thus, delivery errors and delays can be
minimized. As technology advances, the concept of distribution has also changed. Modern
distribution systems tend to adopt technologies such as the Internet of Things (IoT), Big Data
Analytics, and artificial intelligence to optimize delivery routes, predict consumer demand, and
identify potential problems quickly (Baskar and Palaniammal, 2014). In increasingly fierce
competition, on-time delivery is no longer just an additional advantage but has become a
decisive factor in maintaining and increasing market share. By combining efficient distribution
systems, good accessibility, and integrated FIFO principles, companies can ensure that their
products or services arrive on time in the hands of consumers, form a strong reputation, and
win customer trust (Laaksonen et al., 2021).

However, there are various problems that can arise related to the distribution system.
One of them is the lack of accessibility. Many companies face obstacles in choosing a strategic
warehouse or distribution center location (Avila-Soler et al., 2023). Locations that are not
easily accessible by various modes of transportation can lead to an increase in shipping costs
and the time it takes to deliver products to consumers (Wati and Nuha, 2018). This becomes a
serious problem in achieving the on-time delivery expected by customers. In addition, the
application of the first in first off (FIFO) principle can also be a challenge (Shestoperov and
Rukavishnikova, 2016). While this principle should ensure that first-time incoming goods are
given priority for delivery, in practice, there are other factors that can influence this. For
example, if the inventory management system is inefficient or if something goes wrong in order
processing, then the order of delivery could be disrupted, causing delays in on-time delivery
(Kukartsev et al., 2023).

Another problem is the imbalance between demand and distribution capacity
(Kostikov, Jilkova and Stranska, 2021). Sometimes, distribution systems are not able to handle
spikes in demand efficiently, especially in situations such as holiday seasons or large sales.
This can result in increased delivery times and potential stock shortages, which in turn can
disrupt on-time delivery (Karot and Pornsing, 2024). Lack of accessibility, challenges in
implementing FIFO principles, and imbalance between demand and distribution capacity are
major barriers to achieving the on-time delivery desired by customers (Menaka et al., 2023).
Therefore, companies need to pay close attention to these aspects in designing and managing
their distribution systems in order to provide reliable services and meet consumer expectations.

Therefore, the purpose of this scientific article is to provide insight into strategies and
steps that can be taken by companies to overcome these problems and improve the efficiency
of their distribution systems. Thus, this article can contribute to the existing literature in the
field of supply chain management, logistics, and overall business operations.

Distribution System

A distribution system refers to the set of processes and activities involved in delivering
a product or service from a producer or provider to the end consumer. It covers various stages
such as inventory management, packaging, shipping, and final delivery to customers. The
distribution system aims to ensure that the product or service is available and accessible to
consumers efficiently and in a timely manner (Coyle et al., 2021). Distribution systems can
also refer to the physical infrastructure and technology used to distribute products or services
to consumers. This includes transportation networks, warehouses, distribution centers, and
information and management systems that support the distribution process (Hugos, 2024)

The results of related research stated that the latest technology, major obstacles, and
challenges in the development of the Energy Distribution and Efficiency System (DSSE) were
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presented. In addition, opportunities, paradigm shifts, and research directions that can
strengthen are also discussed needed DSSE (Primadianto and Lu, 2016). Studi lain stated the
use of Blockchain Technology in the supply chain of charity goods can significantly reduce
fraud and false requests (Kumar, 2021). Other studies with regard to this variable state efficient
data structures and artificial intelligence approaches to each such problem, which depends on
the type of input signal, the structure of the problem based on the search or game, as well as
the source of uncertainty involved. Specifically, the potential use of supervised and
unsupervised deep learning combined with Monte Carlo Tree Search and greedy search was
explored to find near optimal operational decisions that help improve the resilience of power
distribution systems (Hosseini and Parvania, 2021).

Accessibility

Accessibility in the context of logistics refers to the ease of access and use of logistics
infrastructure, facilities, and services by various parties involved in the supply chain. This
includes physical accessibility to warehouses, ports, terminals, as well as easy access to
information and communication related to shipping, inventory management, and operational
monitoring (Christopher, 2022) Accessibility in the context of logistics refers to the ability to
easily access and use the logistics infrastructure, facilities, information, and services needed to
move goods from producers to end consumers. This includes physical accessibility to
warehouses, ports, terminals, and storage facilities, as well as the ability to obtain pertinent
information such as shipment status, inventory locations, and transportation schedules. In
logistics, good accessibility plays an important role in ensuring the smooth flow of goods and
information throughout the supply chain (Rushton, Croucher and Baker, 2022).

Related research results from (Verhetsel ef al., 2015) Stating the price of land rent is
the most important factor in the choice of location of logistics companies in Flanders. Access
to ports became the second most important factor, followed by access to toll roads, location in
industrial parks, and inland navigation terminals, all of which have the same level of
importance. Access to the railway terminals does not have a significant role in the selection of
the location of logistics companies in Flanders. Another study states these companies choose
locations closer to highways and other transport infrastructure compared to other sectors, and
the logistics sector is heavily impacted by urbanization. However, they have also begun to
locate their operations in the suburbs and partly in extra urban areas that have good
accessibility, while urban centers in urban areas have decreased the number of logistics
companies (Holl and Mariotti, 2018).

Another related study states that this model was tested in case studies related to the
perishable fresh fruit supply chain. Information for model parameterization was obtained
through surveys conducted to actors at various levels of the fresh fruit supply chain over a four
year period, which were then supplemented by secondary information from public and private
companies (Orjuela-Castro, Orejuela-Cabrera and Adarme-Jaimes, 2022).

First In First Out (FIFO)

FIFO (First In, First Out) is an inventory management method in which the first item
or product to enter the warehouse or storage will be the first to be issued or sold. In other words,
goods that take longer to enter will take precedence to be processed or sold before goods that
enter later. This method is commonly used in various industries, especially in inventory
management of goods that have expiration or expiration dates (Chopra and Meindl, 2016).
FIFO, also known as First-In-First-Out, is a concept or principle that is often applied in a variety
of contexts, not only in inventory management. This principle refers to the idea that the first
item or item to enter or be produced will be the first to be issued or used. FIFO can be applied
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in various situations, including in customer service queues, stock expenditures in warehouses,
and the use of raw materials in production (Stevenson, Hojati and Cao, 2018).

The FIFO-related research results of the first-in-first-out algorithm are not useful as
flow algorithms; however, they are considered suitable as reference algorithms when compared
to other algorithms such as priority queues, custom queues, fair queues, and weighted fair
queues, the advantages and disadvantages of each algorithm are verified and the best usage
conditions based on certain parameters, such as packet loss probability, the average delay of
time, and jitter, is described (Attar et al., 2020). How this architecture can be used to enumerate
fully connected layers. Overall, we were able to surpass the latest architectural performance by
more than 1.65 times using affordable boards running at 100Mhz (Panchbhaiyye and
Ogunfunmi, 2021).

Other results state this proposed asynchronous FIFO model, has demonstrated an
efficient FIFO architecture in area use, and this article also presents results obtained through
VHDL (Very high-speed integrated circuit Hardware Description Language) simulations and
FPGA implementations to demonstrate the reliability of the proposed model (Das et al., 2022).

On Time Delivery

On Time Delivery in logistics refers to the ability to deliver goods or services to
customers on time as promised or expected. It is a key performance indicator in the supply
chain that determines the extent to which a company can meet customer needs in terms of
desired time (Kula ef al., 2021). On Time Delivery in the context of logistics can also be
interpreted as the achievement of delivering goods or services to customers on time, according
to a predetermined schedule. This involves efficient coordination in the process of picking
goods, processing, packaging, shipping, and distribution so that goods or services can arrive at
the intended location according to the time expected or promised to customers (ERDIL, 2021).

The results of research related to On Time Delivery state that merchant ESS owners
can take advantage of the effects of competition to avoid violating their energy capacity limits,
and proposed methods that take into account risk make it possible to obtain more spare
capacity, and thus greater value, from storage, without threatening the real-time reliability of
the power system (Toubeau et al., 2020). Efficiency of on-time delivery considerations in
selecting internal and external suppliers. The application of the VIKOR method shows better
performance from the Soyster method compared to the Mulvey method. The results emphasize
the performance of the proposed model in which decision makers can choose among different
types of suppliers (internal and external) based on on-time delivery, total cost, and
environmental impact (Abdolazimi et al., 2020).

METHOD

The method used is qualitative by presenting the results in the literature derived from
related scientific articles. Research findings are presented in the form of research reports or
scientific articles that highlight the methodology, main findings, interpretation, and
implications of the study. The final result of this scientific article makes a contribution from
the perspective of the researcher.

RESULT AND DISCUSSION

In this scientific article, the results and discussion will be described from the literature
related to the variables used in this article:
Implementation of Distribution System with On Time Delivery

Studies that state that states in the results that optimization excellence alongside
improvement and recovery (Arif et al., 2018). Another study states in the results that material
delivery and operational performance improvement show that the proposed approach can
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ensure smooth material distribution by scheduling automated transportation vehicles in an
integrated manner (Rahman and Nielsen, 2019). Another study states that simulations indicate
that proposed strategies for optimal reconfiguration of distribution systems during load
variations have proven effective (Mahdavi et al., 2021). Other studies also state in the results
that optimization advantages alongside repair and recovery. The study also states that the
researchers and colleagues present a deep learning-based real-time autonomous distribution
planning method that controls both the shape and position of the group, as well as an imaging
system used for group navigation to reach longer distances (Yang et al., 2022).

The key factors influencing platform and restaurant decisions are the proportion of
service fees to food expenses, the compensation costs that platforms provide to consumers, and
the probability of late delivery. When the proportion of service fees is low, it is advantageous
for platforms and restaurants to offer OTD services with compensation if the compensation
cost and probability of late delivery are not high at the same time. However, if the proportion
of service fees is high, platforms should consider launching such services only if the
compensation costs and probability of delivery delays are moderate, while restaurants may not
benefit from offering such services (Du, Fan and Chen, 2023).

Another results study also states Creating a time scheduling model with the aim of
reducing overall order operation costs, reducing the time difference between expected and
actual in completing service orders, as well as increasing the satisfaction of useful logistics
service providers (Tang, 2023) Another related study states in its research results Sustainable
energy through rigorous academic evaluation. At an additional level, decentralized and
complex regulatory mechanisms are suggested to overcome transmission line bandwidth
limitations and operational costs in energy utility networks. These innovative measures have
the potential to change the basic structure of the energy landscape, bringing unprecedented
efficiency and sustainability (Ahmed ef al., 2023).

Implementation of Accessibility with On Time Delivery

Studies from (Luo, Rong and Zheng, 2020) state that all other things being equal,
consumers prioritize word-of-mouth (WOM) about logistics and delivery times when making
purchasing decisions, while assigning less importance to self reported logistics services. The
impact of logistics information on sales shows an asymmetric effect for both large and small
sellers. Another study cited transportation time as the most significant constraint in distributing
goods by rail, while accessibility and load size were the most significant constraints in using
ocean shipping, and how the constraints of shifting shippers' capital in New Zealand vary
depending on the individual or logistical characteristics of the company (Kim and Nicholson,
2013). A number of challenges and limitations must be overcome before this technology can
be widely adopted, including safety and regulatory requirements, weather and environmental
conditions, battery life and range, navigation, and public perception (Nurgaliev, Eskander and
Lis, 2023)

Other studies have also stated a failure to explain how package delivery by drones
would improve consumer accessibility and often overlooked key assumptions such as weather,
flight duration, and battery capacity is striking. In addition, current research mainly focuses on
dron shipments within the United States, ignoring other regions such as Africa and Asia (Garg
etal.,2023).

FIFO Implementation with On Time Delivery

The results of the study that stated the application of the FIFO method in the design of
the kanban checklist aimed to overcome recording problems that often occur in the process of
shipping in and out of goods in the warehouse. By using the kanban system, the process of
managing products from entry to exit becomes more efficient, making it easier for operators to
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carry out. Item data will be automatically recorded in the computer's existing kanban checklist,
with barcode types that can accept data input in various formats, including letters, numbers,
and symbols. This is important because the data inputted in barcodes can be in all three formats
(Hanum, 2022). Another study states that results from 42 public benchmark examples show
that K2ZMS managed to improve on the best known results on 16 examples in a reasonable time
frame, and managed to match the best known results in all other examples, except for two
examples, demonstrating its superiority in competing with current algorithms. Finally, an
ablation study was conducted to analyze the importance of several key components of the
algorithm (Zhu, Chen and Fu, 2022).

Another study states numerical experiments of various scales and sensitivity analysis
show that the model and MA are effective when compared to exact algorithms, CPLEX, and
adaptive large neighborhood search, Multi-echelon distribution strategies have been widely
applied in municipal logistics systems (Zhou et al., 2024). Another study states Developing
ways how WMS with automatic suggestion capabilities to implement FIFO/FEFO can handle
potential problems that may arise in warehouse management and provide added value for lean
warehouses (Hietasari, Subianto and Adi, 2024). Another study also states the system used by
CV. Adi Sejahtera Bandung has several shortcomings, especially in recording raw material
transactions manually which are less effective, prone to errors, and cause delays in the sales
process due to slow access to goods information (Waryanto and Haryadi, 2024).

Discussion
Implementation of Distribution System with On Time Delivery (OTD)

The discussion on this subject from the perspective of researchers from the literature
that has been described provides valuable insights in the development and application of
distribution systems with OTD, as well as highlighting challenges and potential solutions in an
effort to achieve efficiency and sustainability in energy distribution and management. Next

Implementation of Accessibility with On Time Delivery

The discussion of this from the point of view provides a deeper understanding of the
challenges and potential solutions in implementing accessibility with OTD, and highlights the
need for broader and diversified research in a global context.

Implementation FIFO with On Time Delivery

The discussion of this matter from the perspective of researchers then provides a deeper
understanding of the challenges and potential solutions in implementing the FIFO method in
the context of OTD. By using the right technology and approach, companies can improve
efficiency, accuracy, and reliability in their distribution processes.

CONCLUSION

The results of the study quoted from various researchers provide a comprehensive
picture of the implementation of various strategies and technologies in the context of
distribution and delivery of goods, especially related to the concept of On Time Delivery
(OTD). Various approaches such as joint optimization of repair and recovery, kanban systems
with FIFO methods, and the use of warehouse management systems (WMS) with auto-
suggestion capabilities to implement FIFO/FEFO have been researched to improve efficiency,
accuracy, and reliability in distribution processes.

The importance of using automation technologies, such as computerized systems and
deep learning-based systems, has been emphasized to address challenges in distribution, such
as stock management, route planning, and navigation. However, the study also highlighted

176 |Page


https://greenpub.org/IJAM

https://greenpub.org/IJAM Vol. 3, No. 1, April-June 2024

some weaknesses in the systems used by companies, especially related to error-prone manual
record-keeping and slow access to information.

To achieve excellence in the distribution and delivery of goods, companies need to
adopt a holistic approach and use the right technology. By taking into account findings from
previous research, companies can improve their operational performance, reduce costs, and
increase customer satisfaction through the implementation of efficient and innovative
distribution strategies.
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