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H can factor in variables like local events, promotions, or changes in consumer
Introductlon preferences to better predict which products will be in demand and when. By
offering more precise forecasting Al helps businesses minimize the risks of
both stockouts and overstocking, ensuring that inventory levels is optimized.
Al-driven systems can automatically trigger restocking orders when inventory
reaches predefined thresholds. This automation removes the guesswork
from manual inventory management and ensures that businesses never run
out of stock, especially for fast-moving items. Al systems can also prioritize
which items should be restocked first based on factors like demand velocity,
lead times andseasonality. By integrating Al into supply chain management,
. € ; 2. 7 businesses can streamline procurement processes, reduce human errors
Al is reshaping how businesses manage their inventory, optimize supply  ,nqavoid delays in replenishment. Al can also optimize reorder quantities

chains andimprove customer safisfaction. This review explores the role of Al -y 5 oig gverstocking, which could lead to excess inventory or storage costs
in revolutionizing inventory management practices, focusing on its impact, 5 3

applications andpotential challenges.

Inventory management has always been a crucial function for businesses,
particularly in the retail, manufacturing anddistribution sectors. For years,
organizations have struggled with issues related to stockouts, overstocking,
poor demand forecasting andinefficient resource allocation. These challenges
not only affect operational efficiency but also have direct financial implications.
In this context, artificial intelligence (Al) has emerged as a game-changer,
offering transformative solutions to enhance inventory management practices.
By leveraging machine learning, data analytics andpredictive algorithms,

Al-powered inventory management systems use technologies like Internet
. s of Things (loT) sensors and RFID (Radio Frequency Identification) to track
Descnptlon inventory in real time. This allows businesses to have accurate, up-to-the-
minute information about stock levels and product movement across different
Before delving into the transformative power of Al, it is essential |ocations (warehouses, stores, or distribution centers). Reaktime tracking
to understand the traditional challenges businesses face in inventory  gliminates the need for manual stocktaking, reduces discrepancies between
management. Demand Forecasting Errors accurate demand forecasting isthe  physical and digital inventories andenhances the visibility of the entire supply
foundation of efficient inventory management. However, relying on historical chain. This level of transparency helps businesses make faster, more informed
data alone often results in inaccurate predictions. Seasonality, sudden decisions regarding stock management, replenishment anddistribution.
market shifts andchanging consumer preferences make demand forecasting Robotic Process Automation (RPA) and Autonomous Mobile Robots (AMRs)
particularly complex. Stockouts and Overstocking both stockouts (when  arg peing increasingly integrated into warehouses to assist with inventory
demand exceeds supply) and overstocking (when supply exceeds demand)  management. Al systems enable robots to navigate warehouses, pick and
are costly. Stockouts result in lost sales, customer dissatisfaction andpotential pack items andeven sort products based on demand or shipment schedules.
damage to brand reputation, while overstocking leads to excess inventory  The use of Al-powered robots can significantly reduce human labor costs and
costs, storage expenses andpotential obsolescence of products. Supply  improve the speed and accuracy of inventory management. For example,
Chain disruptions external factors such as supplier delays, transportation ~ AMRs can continuously monitor stock levels and transport items between
issues andgeopolitical events can disrupt the supply chain, making it difficult  storage areas, optimizing the space and improving efficiency in real-time. This
to maintain optimal inventory levels. Inefficiencies in Inventory Tracking:  also allows human workers to focus on higher-value tasks, such as customer
Manual inventory tracking methods are prone to human errors and time- service or complex decision-making. Al doesn't just help with managing
consuming, especially when businesses deal with large volumes of products. inventory; it also plays a pivotal role in optimizing the broader supply chain.
Inefficiencies in stocktaking can lead to inaccurate records, misplacement of Al systems can analyze vast amounts of data from suppliers, transportation
items andwaste. Lack of Real-Time Visibility in traditional inventory systems, networks anddistribution centers to identify inefficiencies and bottlenecks in
businesses may lack real-time insights into stock levels, product movement the supply chain. For example, Al can optimize the route of delivery trucks,
andsales trends. This delay in information can hinder the ability to make predict possible delays andsuggest alternative suppliers when there are
timely decisions regarding restocking and reallocating inventory [1]. disruptions. Al can also monitor supplier performance, helping businesses to
make data-driven decisions regarding which suppliers are the most reliable
and cost-effective. This level of optimization allows businesses to maintain
lower inventory levels while still ensuring product availability [4].

One of the most significant applications of Al in inventory management is
the enhancement of demand forecasting. Traditional forecasting methods rely
on historical data and simple statistical techniques, which may fail to capture
complex patterns or sudden market changes. Al, however, can analyze vast Al-driven inventory management systems can directly enhance the
amounts of data from various sources such as historical sales data, customer ~ customer experience. Accurate inventory data ensures that products are
behavior, weather patterns andsocial media trends to make more accurate available when customers want them, minimizing the likelihood of stockouts
predictions about future demand. Machine learning algorithms, particularly ~ that can lead to missed sales and customer frustration. Additionally, Al helps
those that use supervised learning, can be trained to recognize patterns in ~ businesses better understand customer preferences and buying behavior,
data and continuously improve predictions over time. For instance, Al systems ~ allowing them to offer personalized recommendations or promotions based
on individual purchasing habits. Walmart has invested heavily in Al-powered
*Address for Correspondence: Kiri Leura, Department of Logistics and  systems to optimize its inventory management processes. By leveraging
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sze.hu optimizing stock levels across its vast network of stores. The retailer also
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changing fashion trends. By analyzing data from multiple sources, including
social media and customer preferences, Zara adjusts its inventory levels and
production schedules to respond quickly to market demands. The company’s
agile supply chain, supported by Al, allows it to bring new designs to stores in
just a few weeks [5].

Conclusion

Al is undeniably revolutionizing inventory management practices
across industries. By providing accurate demand forecasting, enabling real-
time tracking, automating replenishment processes andoptimizing supply
chains, Al is helping businesses address longstanding challenges related
to stockouts, overstocking andinefficiencies. While the adoption of Al in
inventory management comes with certain challenges, its potential to improve
operational efficiency, reduce costs andenhance customer satisfaction makes
it a worthwhile investment for businesses looking to stay competitive in an
increasingly complex and fast-paced market. As Al technology continues
to evolve, its applications in inventory management will only become more
sophisticated, offering even greater opportunities for businesses to optimize
their operations and meet the growing demands of consumers. For companies
that embrace Al, the future of inventory management is not only about
managing stock but about creating a more agile, efficient andcustomer-centric
supply chain.
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