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Abstract

Artificial intelligence (Al) is transforming inventory management by leveraging advanced algorithms and ma-
chine learning techniques to analyze large data sets quickly and accurately. AI-powered systems can process
data at unprecedented scale and speed, unlike traditional methods that rely on manual data entry and analysis.
But, to be more competitivein a complex market, the supply chain canimproveits performance by applying coordi-
nation between its different retailers, called ““Transshipment-Lateral”, which organizes stock transfers between
sites of the same level, either according to a preventive policy to reduce therisks of stock shortages in the face of an-
ticipated customer demands, or according to an emergency policy toresolve the problem of actual stock shortages.
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Introduction efficient and adaptable operations, understanding how
The use of artificial intelligence for the automation Al can enhance transshipment strategies is essential
of inventory management firstly brings a gain in pre-  for modern logistics.
cision by producing predictions linked to each point
of sale separately. This is possible thanks to the vol-  The ever-evolving landscape of logistics and supply
umes and continuous flows of data that these data chain management necessitates innovative approach-
science tools can ingest. es to meet the increasing demands for efficiency and
responsiveness. Lateral transshipment, which involves
This qualitative study explores the cooperative dy- transferring cargo between two or more points in a net-
namicsbetweenartificialintelligence (Al)systemsand  work, offers a flexible solution for inventory manage-
lateral transshipment processes in logistics manage- ment and resource allocation. This study investigates
ment. With therise of complex supply chainsrequiring  the collaboration between Al technologies and lateral
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transshipment, aiming to uncover qualitative insights
into their synergistic potential.

Supply chain management is an efficient approach
to managing the flow of information, goods, and ser-
vices in fulfillment of customer demand.

With information technology, peer retailers have
easily adjusted forecasts to adjust inventories as the
sales season approaches.

Thumbelina, this paper focuses on lateral transship-
ment as an alternative and studies transshipment pol-
icies at a supplier with two symmetrical retailers.

According to Sayed and Muhammad integrating arti-
ficial intelligence (Al) into your warehouse manage-
ment could be the innovation you have been waiting
for to improve your operational efficiency [1].

Landwehr shows that Al, a cutting-edge technolo-
gy that has the potential to learn and analyze data in
real time, is now an indispensable tool for inventory
management and the operation of an efficient supply
chain [2]. The positive impact of Al is undeniable,
going even beyond automation and robotization to
increase time savings, profitability and even custom-
er satisfaction.

Justin and Mizuko approve that, in the context of
inventory management, Al offers undeniable add-
ed value, particularly in terms of time savings and
profitability [3]. Drawing on a multitude of data, it
can, for example, predict the company’s future needs
based on historical sales data, orders and stock lev-
els.

It can also optimize decisions regarding procure-
ment and storage, even going so far as to recommend
adjustments in the physical layout of stocks in the
warehouse.

However, none of this research has taken into ac-
count the support of the same level in a supply chain,
in particular that of competitors [4].

Nakandala et al, indicates that the role of artificial
intelligence in optimizing inventory management by
applying Transshipment-Lateral is multifaceted and

complex [5]. For example,

Al can analyze the sales rate of products and create
an inventory management model based on this. It is
thus possible to precisely adjust stock levels at retail-
ers to avoid shortages or excess products, this corre-
sponds to Transshipment-Preventive. This contributes
not only to better inventory management, but also to a
significant reduction in costs.

The research work of Rainie et al, shows that artificial
intelligence also plays a crucial role in the automation
of order picking [6]. With it, robots can intelligently
organize the preparation of products in the warehouse
and follow an optimized route to the order pickers. Al
can even suggest efficient scenarios for arranging the
packages on the pallet. This results in reduced costs,
time savings, increased productivity, and greater over-
all efficiency.

According to the research work of Petousi and Si-
faki the Artificial-Intelligence has quickly become
an essential pillar in supply chain management and
optimization [7]. Whether by accelerating the deci-
sion-making process, optimizing production, storage
or transport capacities, or updating multiple action
scenarios and crisis prevention, Al is capable of im-
proving almost all facets of supply chain management.

This is, for example, the case in an omnichannel ware-
house that manages inventory. Located at the heart of
all operations, from delivery to online sales, including
in-store pickup, an omnichannel warehouse must deal
with a delicate mix of different channels and actors,
and a multitude of different locations and preparation
methods.

Samtani et al, explains that in such a complex envi-
ronment, Al can act as a catalyst to make the system
smoother and more efficient [8]. By making better use
of every available resource, Al makes the supply chain
more connected, leading to better product traceability
and increased performance. The result is added value
not only for the company, but also for consumers. With
Al’s ability to provide more accurate information,
customer trust can only increase. Ultimately, wheth-
er it’s improving inventory management efficiency
or increasing customer satisfaction, Al is an asset for
any company looking to optimize its supply chain.
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Tahiru analyzed the spoilage of perishable products
and proposed a lateral shift option to meet demand
while simultaneously minimizing transportation and
distribution costs and random accidental losses [9].
According to Ayling and Chapman the future of Al
in inventory management is here, and it is transform-
ing the way retailers operate [10]. As Al improves
at lightning speed and takes over more and more
business tasks, its impact is being felt across the re-
tail industry. At the same time, retail itself is rein-
venting itself in the wake of digital transformation,
omnichannel expectations, and changing customer
demands post-COVID.

Today, technology is becoming a critical part of
business. Artificial intelligence and machine learn-
ing are widely expected to reshape businesses. By
enabling organizations to automate repetitive tasks
and analyze vast data sets, Al will drive faster, more
efficient performance across the enterprise, and in
nearly every industry).

Supply chain is no exception. In fact, Al has al-
ready begun to transform manufacturing, from how
we build our products to how we source, schedule,
manage, and distribute the raw materials that go into
them. Particular and firms are taking advantage from
Al In the next decade.

Danahershow that more and more companies with
very large supply chains and a large number of or-
ders are now using Al to automate these processes
[11]. Indeed, with the amount of data generated by
the different links in the supply chain, Al makes it
possible to avoid sources of errors and save time and
money.

First, we must differentiate between process auto-
mation (RPA) and Artificial Intelligence. RPA makes
it possible to execute data processes without many
possible options by reproducing the mechanical ges-
tures of humans. Artificial Intelligence is capable
of analyzing and structuring information (machine
learning) and thus reproducing thought processes
that humans might have. Of course, these concepts
can be used at the same time within a structure.

Process automation is a field where artificial intelli-
gence will use machine learning to learn to identify

phenomena or analyze data using algorithms. In this
way, the machine will identify patterns and associate
answers with questions to understand how certain giv-
en situations work.

The research of Jarrahifocuses on the study of e-com-
merce where customers want to be able to get their
products everywhere, all the time and at the best price
cooperated with AI [12]. This can be extremely useful.
Indeed, artificial intelligence has never been as mature
and accessible as it is today, especially in logistics, be-
cause its environment and its operation allow us to im-
agine many applications of Al to optimize processes.

Qualitative Study

A qualitative research design was employed, focusing
on interviews with industry experts and stakeholders
involved in logistics and supply chain management.
The participants were selected based on their expe-
rience with Al integration and lateral transshipment
processes. Thematic analysis was utilized to identify
patterns and insights from the data collected. Accord-
ing to the state of the literature, it is similar, that the
research works that deal with the problem of Later-
al-Transshipment combined with Artificial Intelli-
gence, are too rare. For that, in this paper, we study a
qualitative study based on this concept.

This collaboration between different retailers at the
same level generally takes the form of a “lateral trans-
shipment”, presented in (Figure 1).
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Figure 1. Representation of Transshipment in a logistics chain

There are two Lateral Transshipment policies, which
are:

» Complete - Pooling: The retailer agrees to trans-
fer all of its available stock when needed; that is,
to pool all of its stock with another site, without
any restriction.

* Partial - Pooling: Transshipment is performed by
preserving a targeted stock level.

We then find the following variants:

* Aretailer accepts transshipment up to the surplus
stock at a transshipment threshold equal to the
estimated demand for the next period.

» The decision to integrate a transshipment at the
level of a retailer depends on the current stock
level and the time remaining before the next sup-
ply.

* A retailer accepts transshipment up to the excess
stock of a threshold equal to its reorder point [7].
The retailer applies transshipment up to the ex-
cess stock of a threshold equal to its safety stock
[13].

Research Design
In our paper, we seek to study the impact of “Artificial
Intelligence” on “Lateral Transshipment”.

For this, we studied an in-depth survey with Tunisian
companies.

This sampling is done online, which helps us to better
understand the functioning of these companies.

We used thematic analysis to divide the results into
categories based on a common divisor.

The data are collected from 27 January, 2024 to 27
November, 2024 from 7 Tunisian companies.

The demographic data collected include several cat-
egories, namely types of activity, sector of activity,
company size, etc. (Table 1).
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Table 1: Qualitative Analysis

What is the lead time for the initial order from the
central warehouse to the retailer?

Constant

What is the quantity of the order to be delivered
from the central warehouse to the retailer?

According to the law and the company

What is the distance between warehouse central and
retailer?

Longer than that between different retailers of the
same level

What is the law of random demand?

N (u,0), P (k)

What is the number of retailers?

Two or Multi-Retailer

Qualitative Analysis

The main objective is to minimize, as much as possi-
ble, the total cost of retailers and the Disservice rate.
Delivery represents a cost for companies. As com-
panies increasingly deliver to their customers with
multiple delivery options, to limit costs, the compa-
ny can direct the consumer to the most economically
advantageous solution in relation to the available re-
sources. This is where Artificial Intelligence comes
in since it allows to anticipate several things based
on delivery times and points.

The integration of Al in lateral transshipment pre-
sents significant opportunities for improvement in
logistics operations. By fostering cooperation be-
tween human expertise and Al capabilities, organi-
zations can achieve greater levels of efficiency and
responsiveness. However, it is vital to address chal-
lenges such as data privacy, integration complexi-
ties, and the need for skilled personnel to manage Al
tools effectively.

More than 79% of business leaders consider the lack
of visibility on their supply chain as their main con-
cern. They would like to have clear visibility on the
entire supply chain in order to be able to react in the
event of unforeseen events.

In the field of logistics, algorithms can be applied
to identify in advance the products that are expect-
ed to sell faster or slower than expected. It is there-
fore possible to set up a very precise inventory to
reduce shortages or surpluses of goods. Artificial
Intelligence is also interested in forecasts to help de-
cision-making in order to optimize the positioning
of resources. From the data, Al will be able to antici-
pate consumers’ purchasing intentions based on

days, times, but also according to other factors such as
weather, events, etc. But also to improve customer sat-
isfaction, by optimizing delivery and return times. For
the logistics manager, flow management can quickly
become a headache. Artificial intelligence provides an
answer to this problem by automatically optimizing
the various logistics flows. Al in logistics can help you
optimize... Human physical flows in the warehouse.

In warehouses, Artificial Intelligence is profoundly
changing the game by managing the complete cycle
from stock receipt to customer delivery, including
packaging and order preparation.

Based on historical data, Artificial Intelligence detects
current orders and stocks, predicts the needs of the
entire network and suggests optimized decisions (pur-
chases, transfers, etc.).

Improving the level of Disservice for customers has
become a major concern in the management of distri-
bution systems. For a network made up of two or mul-
ti-retailers, the imbalance of quantities stored in these
sites due to random demand is a common problem.
In the case where one retailer has a surplus of stocks
while the other is facing a shortage, the collaboration
between these retailers, called “Lateral Transshipment”
could solve the problem and avoid any shortage.

It will thus identify the products that sell the fastest
or the slowest and model a more precise inventory
accordingly. This makes it possible to adjust stocks to
avoid shortages and limit excess goods.

Artificial intelligence also makes it possible to consid-
erably facilitate the work of order pickers, thanks to
automation. In this way, they can save time in their

J.of Pion Artf Int Research

Vol:1.1, Pg:5



Review Article Open Access

References

tasks and also gain in productivity.

To achieve this, artificial intelligence guides robots
moving alone between the different retailers. It is
then possible to optimize the quantity of Transship-
ment between warehouses for faster picking and a
lower error rate.

The cooperation between artificial intelligence and
lateral transshipment is poised to revolutionize logis-
tics management. As this study highlights, leverag-
ing AD’s analytical and decision-support capabilities
can profoundly impact operational efficiency and
risk management in the transshipment process. Fu-
ture research should explore quantitative measures
of success and further investigate the long-term im-
plications of these cooperative strategies.

Conclusion

In our research work, we emphasize the importance
of cooperating “Transshipment - Lateral” and “Arti-
ficial Intelligence”.

Overall, advancements in artificial intelligence and
emerging technologies have undoubtedly revolution-
ized various aspects of the supply chain and trans-
shipment between different retailers. With the clever
application of Al logistics operations have been able
to be optimized substantially, leading to significant
reductions in costs and processing times.

Furthermore, the integration of autonomous robots
and cobots within warehouses has significantly in-
creased the efficiency of the supply chain, freeing up
valuable hours for teams.The power of Al to antic-
ipate maintenance needs, closely monitor suppliers,
and improve customer experience has profoundly
transformed the face of the industry, thus offering a
brighter logistics future.

By wisely adopting these innovations, companies
can make the most of the opportunities offered by
these technological advancements, for an ever more
efficient supply chain and a brighter logistics future.

But this area is rare. For this, we put as a perspective
the integrated cooperation between Al and transship-
ment in our Tunisian companies.
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